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TABULAR TRAJECTORY DATA FOR 60-DAY STOPOVER TIME 
6.0 Introduction 
The trajectory data are presented chronologically and are organized by holding 
stopover time, total mission duration, and Mars arrival date constant while 
varying Earth departure date in increments of 10 days. Next, the Mars arrival 
date is varied, also in increments of 10 days, followed by variations in total 
mission duration in increments of 40 days. Smaller increments in mission 
duration were felt unnecessary because most parameters of interest tend to 
vary smoothly with mission duration so that simple interpolation between 
points yields sufficient accuracy for most mission studies, If greater accu- 
racy is required (e,g., for detailed launch window studies) fine grid data are 
available on the master magnetic tape discussed in the Appendix of NASA SP-35, 
Part 6. 
Occasionally there exist multiple solutions for a given set of the four inde- 
pendent parameters--Earth launch date, Mars arrival date, mission duration, and 
stopover time. Each of the multiple solutions belongs to a different family 
and corresponds to a distinct Venus swingby date. When multiple solutions do 
occur, they are tabulated chronologically in terms of swingby date. The direct 
leg of the round trip mission is precisely the same for the multiple solutions 
and is simply repeated for each case. 
Unlike the contour charts of Section 3, which present data for only the most 
favorable family of swingby solutions in each opportunity, the tables of tra- 
jectory data that follow contain solutions from several families in many of 
the opportunities. Any family of solutions located in the date ranges speci- 
fied in Table 1-2 is represented in the tabular data. The specific round trip 
missions that are included in the tabulation were selected in the following 
manner. With the aid of sets of preliminary contour charts and information 
contained in the literature, a range of mission durations of interest was 
1 
defined for each opportunity. These ranges are presented in  Table 6-1. Then, 
t he  round t r i p  missions consisting of a l l  possible combinations of the direct 
and swingby t ra jec tor ies ,  w i t h  passage distances greater than 0.9’3 Venus radi i ,  
were formed fo r  the three stopover times at  40 day increments over t h e  selec- 
ted  ranges i n  mission duration. 
t o t a l  mission veloci t ies  fo r  both propulsive and aero braking a t  Mars were 
evaluated, and a l l  the t ra jectory data were stored on tape. 
mission veloci t ies  were then defined fo r  each mission duration and stopover 
time and were used t o  prepare the mission velocity plots  of Section 3. 
l i m i t  t o  the mission velocity for  propulsive braking at Mars WES then defined 
for each stopover time and was established as the lower of t h e  following 
al ternat ives;  (1) t he  minimum mission velocity fo r  t he  shortest  mission dura- 
As t he  round t r i p  missions were formed, the 
The minimum 
A 
t ionvnder  consideration i n  each opportunity plus two kilcmeters per second, 
or (2) 22 kilaneters per second. 
missions was edited and only those missions fo r  which the  p r o p l s i v e  braking 
mission velocity i s  less than t h e  predetermined l i m i t  are included in  the  
tabulation. 
Finally, t he  magnetic tape of round t r i p  
TABLE 6-1 










































The t ra jec tory  data consis ts  of four printed l ines  per round t r i p  mission. 
The first three  l i nes  describe each leg of the round t r i p  t ra jec tory  i n  the 
order tha t  each leg  takes place. 
parameters, mission ve loc i t ies ,  and l ighting conditions a t  a r r iva l .  A t  the  
The fourth l i n e  contains various swingby 
2 
top  of each page the stopover time is p r in t ed  i n  t h e  l e f t  corner ,  t h e  oppor- 
t u n i t y  is  p r in t ed  i n  t h e  cen te r ,  and the  mission dura t ion  and f i r s t  Mars 
a r r i v a l  d a t e  (both J u l i a n  and calendar)  is p r in t ed  on t h e  r i g h t .  Immediately 
below t h i s  is pr in ted  the  four  l i n e  format descr ib ing  t h e  t r a j e c t o r y  d a t a ,  
followed by  t h e  t r a j e c t o r y  da t a  i t s e l f .  Missions represent ing  mul t ip le  solu- 
t i o n s  and changes i n  Earth launch d a t e  are separa ted  only by a blank l i n e ,  
whereas any change i n  Mars a r r i v a l  d a t e  is  indica ted  by a hor izonta l  l i n e ,  
Each d i f f e r e n t  mission dura t ion  is  begun a t  t he  top  of a new page. Data a r e  
presented for zero-, 30-, and 60-day stopover t i m e s .  The da ta  f o r  t he  60-day 
stopover t i m e  a r e  presented i n  t h i s  s e c t i o n  while t h e  zero-day and 30-day da ta  
a r e  presented i n  Sect ions 4 and 5 (Supplements A and B), respec t ive ly .  
In  t h e  margins of t he  pages of t abu la r  da t a  a r e  placed symbols beside those 
missions which w e r e  used i n  the mission ve loc i ty  p l o t s  of Sec t ion  3, An 
a s t e r i s k  i n  t h e  margin denotes a mission wi th in  t h e  family of so lu t ions  se l ec t ed  
f o r  graphica l  p re sen ta t ion  which y i e lds  the  minimum mission ve loc i ty  for  a 
p a r t i c u l a r  mission dura t ion  us ing  propuls ive braking a t  Mars; a circle repre- 
s e n t s  a corresponding case f o r  aerodynamic braking a t  Mars, There w i l l  occa- 
s i o n a l l y  e x i s t  i n  some oppor tuni t ies  mission dura t ions  f o r  which no mission is 
s p e c i f i c a l l y  ind ica ted  a s  t he  one used i n  t h e  mission ve loc i ty  p lo t s .  This is 
because the  p a r t i c u l a r  mission t h a t  yielded t h e  poin t  on t h e  mission ve loc i ty  
p l o t  was subsequently de le ted  from the t abu la r  d a t a  because it v io l a t ed  t h e  
l i m i t  on propuls ive braking mission ve loc i ty .  The f a c t  t h a t  such missions a r e  
not contained i n  t h e  t abu la r  d a t a  should cause no concern s ince  t h e  high 
v e l o c i t i e s  t h a t  r e s u l t e d  i n  t h e i r  d e l e t i o n  would u l t ima te ly  have prevented t h e i r  
s e r ious  cons idera t ion  a s  favorable  candidate  missions.  
Below a r e  l i s t e d  t h e  symbols used i n  t h e  format, followed by the  d e f i n i t i o n  
of t h e  parameter each symbol represents .  
Symbol 
LAUNCH 
Def in i t ion  
J u l i a n  da t e  (minus 240 0000) a t  Ear th  launch, 
SWNGBY J u l i a n  d a t e  (minus 240 0000) a t  Venus swingby. 









x i  
v i  
PSI i 
Julian date (minus 240 0000) at E a r t h  return, 
Hyperbolic excess speed at the ith event* 
normalized t o  the Earth 's  mean o rb i t a l  speed. (EMOS) 
Right ascension of hyperbolic excess velocity 
vector (hyperbolic asymptote) as it emerges from 
the planet's sphere of influence at the ith event; 
measured along the  local  planetary equator eastward 
from the  "vernal equinox," i .e. , where the Sun's 
apparent path rises above the departure planet's 
equator. For Venus, since the  orientation of the  
planetary North Pole is unknawn, t h e  equator has 
been assumed coplanar with the orbit of Venus, and 
the "vernal equinox" of Venus is taken i n  the 
direction of its orb i ta l  perihelion. (DEGREES) 
Declination of hyperbolic excess velocity vector as 
it emerges from the  planet's sphere of influence at 
the ith event, measured positively northward and 
negaeively southward A.om t h e  planet's equator. 
(DEGREES 1 
Inclination of t ransfer  orb i t  t o  orbi t  of planet 
encountered at ith event, areaswed positive i f  
motion is from South t o  North at encounter and 
negative i f  motion is from North t o  South at 
encounter; zero corresponds t o  motion i n  the orb i t  
plane i n  the  direction of motion of t h e  planet. 
Heliocentric speed at the ith event normalized t o  
the Earth's mean orbi ta l  speed. (EMOS) 
Heliocentric tradectory path angle at the ith event, 
measured counterclockwise from the  outward helio- 
centric radius vector t o  the heliocentric velocity 
vector at departure and measured clockwise from the 
inward heliocentric radius vector t o  the heliocentric 
velocity vector at arrival. 
( DEGREES ) 
See Figure 6-1. 
(DEGREES ) 
and so on through i= 
4 
Definition 














SenrimaJor ax is  of the  heliocentric t ransfer  orb i t .  
(AU) 
True anomaly at the  ith event measured i n  the helio- 
centr ic  t ransfer  t ra jec tory  plane; f o r  planetary 
departure (i .e., i=1, 3, o r  5 1 ,  the angle is reduced 
t o  0 Bi 2 3 6 0 ~ ;  the t rue  anomaly a t  a r r i v a l  equals 
the t%e anomaly at departure plus the t ransfer  
angle L. See Figure 6-1. (DEGMES) 
Perihelion distance of the heliocentric t ransfer  
orbi t .  This is t he  perihelion of t he  o rb i t  whether 
or not the vehicle actual ly  passes through it. 
the  vehicle does not pass through perihelion, a 
'D' or 'A' follows the  value, indicating that t he  
closest  approach t o  the  sun is at departure o r  
a r r iva l ,  respectively. (AU) 
If 
Aphelion distance of the  heliocentric t ransfer  
orb i t .  This is the aphelion of the  o rb i t  whether 
o r  not the vehicle actually passes through it. If 
the  vehicle does not pass through aphelion, a 'D' 
or  'A '  follows the value, indicating that t he  far- 
thest distance from the  sun is at departure o r  
a r r iva l ,  respectively . (AU) 
Total mission velocity requirements i f  propulsive 
braking is employed at Mars (i .e., PROP = DVL + 
DVA + DVD). (KM/SEC) 
T o t a l  mission velocity requirements i f  atmospheric 
braking is employed at M a r s  (i .e., AERO = DVL + DVD) . 
(KMISEC) 
Impulsive velocity requirement t o  launch out of a 
485 KM circular  Ea r th  parking orb i t .  (KM/SEC) 
Impulsive velocity requirement f o r  braking in to  a 
500 KM c i rcu lar  parking o rb i t  about Mars. (KM/SEC) 
Atmospheric entry velocity at a Mars a l t i t ude  of 
3ooKM. (KM/sEc) 
Impulsive velocity requirement t o  depart f'ronr a 
500 KM c i rcu lar  parking o rb i t  about Mars. (KM/SEC) 




Three d ig i t  f lag  t o  f a c i l i t a t e  rapid scanning of 
the  data, 
correspond t o  legs 1, 2, and 3, respectively. 
d ig i t  indicates whether the heliocentric transfer 
angle of the corresponding leg  is less than 180 
degrees (d ig i t  = 1) or  greater than 180 degrees 
(d ig i t  = 2 ) .  
trajectory types. ) 
The d ig i t s  ( s ta r t ing  from the l e f t )  
Each 













Angle between the hyperbolic excess velocity vector 
at Mars ar r iva l  and the outward heliocentric radius 
vector; 0 - e SUN A - e 180O. See Figure 6-2. (DEGREES) 
Angle between the hyperbolic excess velocity vector 
at Earth return and the  outward heliocentric radius 
vector; 0 < SUN R < 180'. 
Bend angle of the Venus swingby hyperbola, measured 
between the incoming hyperbolic excess velocity 
vector aa it emerges from Venus' sphere of influence 
and the  outgoing hypebolic excess velocity vector; 
0 - < KAPPA - 180'. 
Negative semi-major axis of t he  swingby byperbola. 
See Figure 6-2. (DEGREES) - - 
(DEGREES) 
(VENUS RADII) 
Eccentricity of the swingby hyperbola. 
Inclination of t h e  swingby hyperbola with respect 
t o  Venus ' equator. Values greater than 90 degrees 
indicate retrograde motion of the swingby hyperbola; 
0 - < I N C  - 180~. (DEGREES) 
Right ascension of the svingby byperbola pericenter 
measured eastward along the  equator from Venus' 
vernal equinox; 0 - < RAP - < 360'. (DEGREES) 
Declination of the  swingby hyperbola pericenter, 
positive in the  Northern Hemisphere of Venus; 
-goo - < DECLP - < 90'. 
Angle between pericenter of the  swingby hyperbola 
and the  inward heliocentric radius vector of Venus. 
Pericenter occurs on t he  sunlit face of Venus i f  
ETA is less than 90 degrees; 0 ETA 180~. See 
Figure 6-3. 
indicating l ight-  and dark-side swingbys, respec- 
(DEGREES) 
An'L' or 'D' f o l l 6 s  tug quantity 
t ively.  (DEGREES ) 
Pericenter distance of the swingby hyperbola. 
(VENUS RADII) 
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FIGURE 6-1. RELATIONSHIPS IN THE TRANSFER PLANE 
FIGURE 6-2. SUN ANGLE, ((SUN A OR SUN R) A T  ARRIVAL 
FIGURE 6-3. LIGJITING A N G L E , q  (ETA) A T  VENUS PASSAGE 
7 
1975 
I NBOUND SW I NGBY 
6.1 
8 
OTOPOVER TIME 60 DAY8 1971 lNBOUN0 SWINGBY 
4-L630 4-28lO ,227 90.7 4 1 . 1  3.5 1.145 93.S ,356 
4-2070 1-3025.6 a216 129.2 22.6 1.6 ,490 91.5 ,604 
4-3025.8 4-3110 .749 264.0 -1.9 -1.2 1.372 122.6 . E l 6  









4-2040 4-2610 ~ 2 1 4  93.6 37.7 2.6 1.115 97.3 .366 
4-2010 4-3030.4 ,237 126.3 23.5 1.7 .513 92.3 .567 
4-3030.4 4-3120 . E 7 8  L71.3 -.2 -.l 1.336 120.1 .S60
15.1s 10.01 4.90 5.09 0.48 5 .16  LJ.20 
4-2650 4-2010 .e04 94.8 3S.6 2.2 1.161 91.9 .381 
4-2070 4-3034.6 ,221 123.3 L4.3 1.6 ,532 93.0 -535 
4-3034.6 4-3130 . E l 5  276.2 1.6 -9 1.307 117.7 .$OM 
14.92 9.50 4.75 5.42 6.60 4.76 19.31 
332.5 476.5 ,902 r.127~ i i i . 5  .775 -3 .r  - i t . $  m z . o  . r ~ 4  
181.7 269.1 ,456A 1.6140 60.3 1.349 1.0 1.V L70.1 e676 
266.6 481.2 ,448 1.1901 124.0 1.095 3.9 t4.7 95 .6  ,607 
14.7 16.8 2.3 . i l l  50.032 51.0 116.15 57.0 9O.lD 6.419 
1.602 338.5 472.9 .sei t . 2 1 3 ~  i i e . 4  ,780 - t . s  -10.4 i o 5 . i  .r47 
I .e45 ~ 6 6 . 5  404.4 ,461 i . 4 ~ 6 ~  120.5 .e88 2.7 t 5 . i  64.7 .134 
I 1.019 189.4 276.9 ,502A 1.6510 63.5 1,356 1.0 L . 0  t73.O ,615 
l1/1/2 11.5 16.7 5.2 .1$9 PL.Ot6 4.1 185.5 3.7 91.00 6.3Y3 
4-2630 4-2620 ~ 2 1 9  90.0 46.6 4.4 1.130 98.0 .335 1.465 327.5 485.6 ,975 1.995A 106.6 -745 -5 .0  -16.0 177.2 .*OS 
4-LI6O 4-30L6.5 .266 12C.2 23.t 1.8 .490 98.1 .EO9 1.034 163.9 260.7 .405A 1.6840 56.3 1.343 1.1: 1.7 r67.S ,759 
4-3026.B 4-3110 ,755 264.9 - 1 . 0  -1.3 1.577 129.6 ,625 1.146 267.0 477.0 .430 1.063A 127.9 1.075 4.4 L3.t 47.1 ,695 
4-1640 4-2020 ,202 92.4 41.3  3.1 1.144 96.r ,343 1.500 333.5 482.0 .SO5 t .015A 109.6 .755 -3.6 -14.4 162.5 ,811 
4-2000 4-3031.0 ,216 123.0 24.1 1.7 .514 96.6 ,570 1,061 185.0 969.0 .4S6A 1.6660 60.1 1.311 1.1 1.9 871.1 ,663 
4-3031.0 4-3120 ,603 272.1 -.t -.l 1.341 l20.L . I 6 5  1.031 266.9 4d0.6 .446 1.614A l L 4 . 3  1.031 8.5 24.6 16.1  .E14 
14.61 10.09 4.72 4.51 7.90 5.37 21.38 1/1/2 18.5 16.9 2.3 ,129 48.646 65.5 lT9.7 65.4 90.4D 6.171 
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1 4 . L 9  9 .53  
,161 81.1 
,219 116.4 
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1.131 aw.1 470.6 
1.085 186.1 276.9 
.OS4  266.8 483.6 
1/1/2 14.6 16.3 
1.170 346.2 475.7 
1.106 137.2 284.3 
.e99 266.6 467.6 
l/i/2 11.9 20.6 
.e94 
. 5 0 1 A  
,465 
5 . 0  
1.001 
. I 4 0 1  
.481 


















1.366 1 . t  
.934 1.8 
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.TI9 -1 .9  
,912 .E 











, 5 5 0  97.4 
6.40 4 .71  
1.265 115.1 








r.5 re. 1 
r.9 



















r . 3  
5 . ~ 1  
1.166 91.7 
a 5 6 3  97.8 
1.264 113.8 
0.65 4 .50  
,375 










4 7 3  291.5 












1.02s 1.0 111.9 
1.136 109.8 297.3 
.E32 266.1 496.9 
l / l / L  8.5 t 1 . 4  




4-8700 4-2020 ,127 6 7 . 3  
4-L66O 4-3091.6 ,196 106.4 
4-3011.5 4-3160 ,409 305 .4  
15.26 9 . 2 1  
30.4 
9 . 1  
5.10 










0 L.3OOA 113.9 ,793 
A 1.8020 74.4 1.377 
1.0651 104.0 ,660 
.SO0 4.69T 14 .5  
76) 
1.8OJA 106.6 ,719 
A 1.6820 5 6 . 1  1.345 
,104 LI.373 130.0 
I I.OOIA 120.3 i . 0 1 ) ~  
-6.3 - t 3 . 9  l T 5 . 1  ,169 
1 .3  1.9 L 6 9 . O  -7.2 
165 .1  - 4 9 . 7  91.90 1 . 1 1 4  
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13.69 
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.e49 


















~ - L ~ B O  4-2040 . t o t  04.1 
4-LO00 4-3049.6 .?A1 101.5 
4-IU49.8 4-3170 .439 302.4 
13.96 9.07 
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6.6 
1 . 7  
























4 .41  
1.7 .e 
3 .5  
4 .55  
3.89 
1.130 































95.6 ,306 1.428 335.0 492.6 ,990 1.866.4 105.9 
106.1 ,580 1.087 192.5 269.6 -456A 1.7180 59.8 
120.1 . I 7 6  1.017 267.7 479.4 .449 1.665A 121.0 
6.23 21.74 1/1/2 28.6 15.6 2.7 -121 42.225 
94.3 .311 1.449 341.6 489.6 .996 1.9OOA 106.6 
108.0 ,949 1.114 194.1 277.9 .503A 1.7250 63.2 
118.0 .520 .969 267.5 482.7 .465 1.414A 121.3 
5.87 19.80 1/1/2 22.4 17.6 5.3 . 1 5 3  21.636 
92.7 .316 1.467 348.8 461.4 1.004 1.931A 107.3 
105.9 .523 1.137 191.7 285.6 .543A 1.7320 66.2 
115.7 .471 ,910 26l.2 486.5 .481 1.338.4 1 1 7 . 7  
5.62 16.10 1/1/2 18.7 19.9 9.5  a186 12.060 
90.8 ,321 1.481 316.7 485.6 1.005 1.957A 107.6 
106.0 ,502 1.158 197.2 292.6 . 5 ? 6 A  1.7390 68.8 
113.6 .428 ,867 266.9 490.8 .498 1.239A 114.L 
5.45 16.64 1/1/2 16.3 22.9 13.9 ,224 6.28L 
68.6 .327 1.489 1.6 124.7 1.0020 1.977A 108.5 
106.0 ,486 1.175 196.5 299.2 .604A 1.7450 71.1 
111.8 .391 .e37 266.6 495.6 ,509 1.16lA 110.8 
1.33 15.41 1/1/2 11.0 26.6 18.1 -266 6.347 
86.1 ,334 1.489 15.1 124.6 .9910 1.966A 106.7 
106.0 .473 1.189 199.7 304.9 .626A 1.7510 73.0 
110.2 . S I 0  .el5 266.4 500.9 ,521 l.lO9A 107.5 
5.24 14.39 l / l / L  14.6 31.3 L2.2 ,312 5.194 
83.3 .343 1.476 26.7 126.2 .9700 1.985A 109.1  
106.1 .464 1.200 200.6 309.9 , 6 4 4 1  1.7160 74.7 
108.9 .335 .I99 266.1 506.8 .532 1.067A 104.3 
5.16 13.56 1/1/2 15 .4  37.4 L6.O a318 4.451 
80.0 ,357 1.454 39.3 126.9 .B350 1.972A 109.7 
106.1 ,416 1.208 201.3 314.0 .657A 1.7800 76.0  
107.6 .315 ,756 285.0 113.3 -140 1.036A 1 O l . L  





. I 3 1  
1.368 
1 .OOl 




, 7 4 1  
1.377 
.939 





. I 4 3  
1.384 
.e97 
12 .7  







i 3 . e  
-4.9 -22.5 181.2 
1.4 2.4 2 l Z . 8  
3.s 24.8 56.9 
180.2 10.1 $0.80  
-3 .4 - 1 7 . 9  106.6 
1.Q 2.7 275.2 
2.6 25.7 6 5 . 8  
187.4 10.0 91.80 
-2.6 -19.4 190.3 
19L.1 -3.6 93.ED 
1.4 3.0 ~ 7 7 . 1  
1.0 e6.o 14.4 
- t . O  -13.7 192.5 
1.4 3.4 2Y6.6 
1.L L l . 6  82.3 
1 9 6 . t  -6 .4  94.70 
-1.6 -1e.s 193.9 
. I  es.2 69.4 
199.7 -10.3 90.30 
1 . 4  3 . 0  e79.7 
-1.0 -11.0 194.3 
1.4 4.L *EO.¶ 
. 3  L4.3 91.4 
m 2 . a  -10.9 o ~ m  
-.B -0.4 1 9 3 . 1 ~  
1.4 4.7 r6o.e 
.o L3.3 99.7 
LO1.O -10.9 99.50 
- .6  -7.5 19c.3 
1 . 5  5 . 1  260.9 
-.e co.3 101.9 
CO6.9 -10.5 101.00 
. I 7 9  
.e93 
, 828  







. loo  
.SlO 
e 4 1 7  
1 .e30 
.196 















. t i r  
MAR5 ARRIVAL DATE : C442810 (12 MAR 1978) 
4 - t640  4-2850 .195 68.6 59.6 5.9 1.124 95.4 ,293 1.404 335.8 498.1 .99S 1.8161 104.1 ,712 -6.1 178;3 - 1 6 5  
I - L B l O  4-3032.8 .SO6 112.3 28.3 1 . 7  . 5 5 1  111.4 .588 1.114 196.9 270.7 .459A 1.7680 59.7 1.367 1 . 5  L.8 273.L -690 
4-303L.9 4-31LO .OB6 274.5 -.2 - . l  1.354 120.6 ,581 1.071 268.1 478.8 , 449  1.693A 125.3 1.048 3.5 L4.9 5 7 . 3  -636 
15.04 11.57 4.63 3.41 6.87 6.94 Ll.93 1/1/2 35.6 11.1 3 . 0  ,123 37.737 65.6 f8 l .L  E ¶ . ?  91.00 4 .934  
4-106o 4-2850 , 1 5 5  8 i . e  
4-2910 4-5040.7 .e64 105.8 
4-3040.7 4-3140 ,571 267.3 
13.93 10.45 
4-L67O 4 - t 6 5 0  ,152 74.7 
4 - C B I O  4-6044.1 .277 103.1 
4-3014.1 4-6110 .520 293.0 
18.81 10.24 
45.6 3.0 1.13S 92.3 .e99 1.434 35040 493.1 
25.9 1.4 . 5 8 7  110.5 . I 31  1.167 200.7 287.1 
3 .7  1 .6  1.292 115.8 .474 .915 267.5 486.0 
4 . 1 1  3.48 6.86 6 .31  18.20 l / l / 2  22.1 19.6 
41.6 L.5  1.139 90.4 .303 1.444 358.2 491.6 
25.9 1.2 ,600 110.3 -512 1.169 202.4 294.3 
4.06 3.57 6.97 6.18 10.72 1/1/2 20.0 22.6 
5.5 t.4 i.270 1 1 3 . 7  . a 0  . o i i  2ii.t 490,s 
1.005 1.864A 105.4 ,722 
.147A 1.7680 66.3 1.380 
.462 1.348A 118.0 ,971 
10.2 .184 11.297 4 . 3  
1.006 1.882A 105.9 ,725 
.JOlA 1.7970 68.9 1.305 
.496 l.241A 114.4 e940 
1 4 . 7  .222 t . 0 4 ~  8.0 
-2.9 -17.8 190.3 . I 6 5  
1 . 5  I.?. L77 .1  ~ 5 7 1  
1.6 t 5 . 9  7 4 . 7  .485 
192.4 -L.B 93.80 1.699 
-L.L -15 .4  lOL.9 .169 
1.1 3.8 L76.4 . I 2 0  
1.L L5 .7  62.7 , 4 2 1  
iea.3 -7.e B S . S O  1.120 
1.6 1.1 
3 .4  1 .2  
3 . 8 3  7.  
1.0 1.1 
3.5 1 . 2  
3 . 0 3  7 .  
- .a . a  











5 .0  200 .0  
t 3 . 1  100 .1  
-9.9 1 O O . 4 0  
- 1 . 7  192.1 
5.4 279.9 
-0.9 102.00 
e 2 . i   io^.^ 










103.1 t 5 . e  





L . 7  1.131 
-5.c ,624 
L .5  1.271 
3.19 6.5D 
2.3 1 . w  







, 90.1 .269 
I 114.8 -525 
113.8 ,432 
1 7.13 16.60 
1.409 311.1 493.7 
1.213 206.4 L39.L 
.921 267.9 461.1 
1/1/2 27.4 19.3 
1.415 359.1  497.4 
1.236 203.3 296.6 
,015 L67.4 469.6 
l / l / L  24.L L2.t 
1.008 1.6131 103.1 a 7 1 0  
. 3 5 S A  1.6700 66.5 1.392 
,462 1.3591 l l 8 . C  e074 
11.e .163 10.211 3 . 0  
1.006 1 . 6 2 5 l  104.0 e 1 1 3  
,587A 1.6660 69.2 1.391 
.497 1.L52A 114.7 ~944 
15.9 .2eo 7 . ~ 3 8  7.e 
I e8.0 ,294 1.416 6.i) is7.0 a.oooo 1 . 8 3 ~ ~  104.3 . i t 3  
I 114.5 . 511  1.256 209.9 303.2 ,615A 1.8970 71.1 1.401 
1111.0 .394 ,842 267.1 494.7 .510 1.174A 1ll.L .BOG 
I 1.01 15 .53  l / l / L  LL.6 21.9 L0.5 .e83 5.619 B e #  
MAR8 ARRIVAL DATE 8 t44L870 ( 1 M R  1976) 
* 
10 
010COVLR TIME 8 00 DAY8 1811 INBOUND SWINGBY MIO8ION DURATION 1 400 D A Y S  
MARS ARRIVAL OIlC S L 4 4 t O T O  
1 A?R 1170 
fLRIH  AfHLL P8I 4 V 4 t 4 OECL4 R A 4  EPLCOI 
PLRIH AfHLL f O I  0 V 0 I 0 OCCLO R A O  OPEC00 
KAfPA - A  E INC R A f  OCCALETA FCRlC 
1.0000 1.T8BA 10C.4 . I O 1  -1.8 -10.3 le3.0 ,180 
.(ILIA L.0880 TL.0 1.41T 1.0 4.0 8 7 T . O  ,400 
,880 1.100A 111.4 .BLL -0  L4.0 80.0 ,810 
LC.0 .LO1 8.lOT 1.1 8V8.V -1.1 S1.80 1.O7t 
I --_____ - - . 
PLRIH ACHLL Psi t v r I t OECLL n A t  wccoc 
11 
MI88ION OURATION = $20 O A Y d  ITOCOVCR TlME 8 00 DAY8 1915 INBOUND SWINGBY 
22 JAN 1916 
LAUNCH ARRIVE WEE01 R A I  OECLl I I V 1 P i 1  1 ECCEN s M ~ T H E T l - T H E ~ ' L ~ E R I H - - A ~ H ~ ~ ~ P S i ~ ~ 2 - V - ~ - 1  2 -0ECLP R A P  8 P E E O I  
OECART 8UNGBI EPEE03 R A 3  OECL3 I 3 V 3 POI 3 ECCEN SMA THE13 WET4 PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  EPEE04 
8wNG8y RETURN WEE05 R A 5  OECL5 1 I V 5 PSI  1 ECCEN SMA THE15 THE16 PERIH APHEL P S I  6 V 8 I 8 OECL8 RA6 E P E E 0 0  
M A R E  A R R I V A L  O A T E  = C ~ ~ L I O O  























4-304 r . 9 
4-3110 
~ 2 5 3  06.0 
,202 123.8 
14.91 9.04 












S . 1 5  
33.4 












-3 .1  
5.96 















35 .8  





2 i . r  




3 3 . 9  
2 6 . 1  
10.8 
4 .80 
4.0 1 . 1 4 4  100.2 
1 . 9  ,540 90.1 
1 . 1  i.200 1 1 5 . 3  
5 . 0 1  8.46 4.32 
-240 91.4 
. i o2  121.1 
14.70 9.38 
. s i 0  289.7 
1.561 326.2 415.2 .w.r 2.isr~ i i e . 3  .r84 -3.6 -10.8 1 7 1 . 8  .e41 
1 5 . 3  24.4 13.4 .23 i  0.516 12.9 101.0 -12.8 os.60 1 . m  
100.8 290.1 . S T O A  1.6480 66.8 1.364 .9 2.3 916.0 ,310 





2.2 1 . i ~  90.0 
1.3 .569 91.3 
2.0 1.245 111.8 











15.53 8 .50  
1 .1  i.i9i 94.9 
1.1 .102 92.1 
3.3 1.225 100.0 
8.62 9.99 3.61 
1.6 1.203 92.9 
1.1 .506 92.3 
3.4 t.eis 101.0 
7.04 10.41 3.60 - MARS ARRl  






-4.2 1.103 ioz.9 .3i9 1 .327  302.8 504.3 .go3 i.150~ 104.1 .roo 2.0 20.4 161.1 .a41 
-2.5 1.414 125.4 .see i.293 em.5 416.1 ,411 e.174~ 1si .e  i . i i 9  5.3 2i.0 3 r . c  . ? r e  
2 . 0  -462 90.0 ,648 1.003 100.3 252.0 .3531 1.8540 52.5 1.333 1.1 1.8 262.9 .820 





-1.1 i.110 102.2 
-1.2 i . s a  1 ~ 2 . 0  1.8 .490 91.5 
3.89 7.09 3.69 
5.4 1.135 99.0 
1.5 .547 93.6 
1.7 1.202 115.4 
4.63 8.02  4.46 
.e41 06.5 
.eo8 120.2 
- 5 6 0  204.8 
14.52 9,09 
3.1 1.145 90.1 ,396 1.509 328.9 400.9 .9ri e.046~ i i 0 . s  ,163 -4.1 -13.7 1 r r . r  . t ee  
1.4 . 5 5 9  94.2 .4er 1 . 1 1 5  104.4 290.8 . 5 r e ~  i.oseo 60.8 1.385 1.0 2.0 211 .5  . s i 2  
2.3 1.262 113.4 .422 .E57 268.1 492.3 .495 1.210A 113.6 a 9 5 1  1.4 20.0 61.1 ,408 
4.80 8.19 4.24 18.40 l / l / 2  19.3 24.0 13.2 .e29 0.888 12.2 194.8 - 1 1 . 5  93.1D 1.762 
2.6 1.155 9 7 . 3  
1.3 .969 94.8 
(1.09 8.48 4.09 
2.1 1.241 111.7 
a438 300.6 






* l o o  108.0 
.366 308.L 
1 4 . 4 0  0.41 
1 . 1  1 . i ~  92.3 
6.01 9.41 3.81  
1.0 .588 91.4 
3.4 1.217 107.8 
4-2500 4-2820 ,289 93.5 
4-2800 4-3020.8 .e68 128.2 
4-mote.i .4-3iio . ? s a  284.0 
14.80 11.10 
-1 .0 
23 .2  
- 2 . 0  
9 .81  
- 9 . 1  
1 .0 
-1 .3  
3.18 
1.108 101.8 .313 
,490 9 6 . i  .609 
8.58 5.89 LS.48 
i . s v  1 2 2 . 8  ,621 
1.340 s 0 r . t  
1.140 mr.0 





l / l / Z  38.2 
1.465 327.5 
1 . i23  108.3 
,060 266.4 













4-2020 4-2620 , 211  86.9 
4-2880 4-3039.1 . Z l 9  116.4 





$ . I 9  
7.7 
I . 4  
1 . 7  
4.47 
1.128 99.1 .327 
,510 97.4 ,512 
1.283 111.3 .465 
7.86 4.11 17.89 
,963 1.8991 107.6 .134 -0.4 -28 .1  tor.) .LOO 
.540A 1.6720 436.L 1.363 1.1 2 .9  216.9 .SO1 
.481 1.318A 111.2 e961 1.9 L6.1 V 3 . 0  . 4 1 2  
9.1 .190 12.630 T . 1  191.1 -6.4 92.50 Ea2043 
.e19 90.0 
-210 113.3 
.B14 291 .P 
13.81 9.48 













1.136 90.0 ,339 
i.264 113.3 -424 
1.72 4.50 16.49 
t.144 06.1  .341 
.393 90.1 ,474 
i . 2 ~  111.1 .380 
?.SO 4.31 13.28 












4-2640 *-LO20  
4-ClOO 0-3046.0 
4-304Q.O 4-3160 
.SI$ 1 . 9 5 5 A  100.6 .943 -5.0 -18.0 197 .2  
. S I E A  1 .615D 68.9 I.368 1.1 L.9 218.1 
.491 1.2251 113.0 a93 
. B e l  L . O I 9 A  109.6 . 7 4  
1 . 3 7  
.S t  
$ 3 .  





I 1.100 333.3  
1.138 109.3 











1.1S3 95.3 .313 1.539 399.5 
- 5 0 %  98.4 .480 l.190 190.1 














8 2  
4 
12 
8TOCOVER T I U E  8 80 O A Y 8  1975 INBOUND SWINGBY U1381ON OURATION 8 I t 0  O A V I  
I 1  fE8 1076 
V 2 I L OECL( RAE SPEED2 
V 4 I 4 OECLI R A 4  8PEEOd 
V 6 1 6 OECL6 RA6 8PEE06 
-l!C_>AP _OECLP ETA -CERIC 
 WAR^ A R R I V A L  O A T E  s e44eaen 
._ .. 
,789 - 1 . 5  -10.0 1oe.o . r s i  
i . s r 9  1.3 4.9 e6i.e .are 
.6S6 -.E e2.l 99.5  .I89 















,165 . 886 
.eel  






i . r o e  
_- . . 
P31 I ECC 
PSI 3 EC< 
P3I S EC< ovo E\ 
- _. . - 
:N 3UA T H E 1 1  W E T 2  
:N 3UA THE13 WET4 
:N SUA THE15  THE18 
I TYPE SUN A 3UN R 

























_ _  
91.8 
_- _. 
L)IUNCH A R R I V E  8PEEOl  R A 1  OECLl 
OEPhRT 8UNGBY 8PEEOS RA3 OECL3 
8UNGBV RETURN 8PEEO5 R A S  OECLS 
PROP AERO OVL - 
4-2680 4-2820 ,162 60.4 34.4 
4-2880 4 -3055 .2  ,193 103.9 28.0  
4-3OSS.2 4-3200 .370 311.6 10.9 
14.05 6.54 4.45 
4-2e90 4-2820 .is8 13.3 3e.s 
4-2000 4-5018.0 .I92 103.4 2S.9 
4-3OS8.0  4-3210 ,381 813.2 11.0 







5 . 1 5  
1.180 66.9 .394 1.641 11.1 111.3 -9950 e.266A 113.2 .I92 -1.2 -9 .e  19e*?  
,597 99.0 .434 1 . 1 7 5  192.0 316.0 .66SA 1.6860 71.1 1.380 1.4 5.1 P81.6 
1.200 106.7 .294 .ti3 264.5 sz9.s .ti46 . ~ W A  94.3 ,849 -.3 21.8 0 3 . 1  


































































.4OS 1.042 21.8 111.9 .97YO 2.3061 113.9 
$435 l . t T 5  192.0 31S.6 .663A 1.6860 76.9 
.29S .768 263.3 536.6 .541 -991A 90.6 
VAL DATE = 2442830 (21 FED 1978) ___-- 
-305 1.504 302.7 S13.4 .SO? l.1OZA 100.6 
.699 1.367 261.4 474.1 .*I2 2.323A 131.9 
ie.10 w i / e  1.9 92.1 31.8 .45s 3.611 
.6s9 1.012 i8s.s 2si.r .34w 1.6790 5 1 . 1  
ee.12 z / i / z  49.9 13.1 9.2 .OEM ie.si3 
.so4 1.321 307.3 508.3 .sa23 1 . m ~  io2.i 
,613 1.043 101.2 260.6 .40w 1.~820 s8.i 
m i  1 . i ~  261.4 471.2 . a 0  1 . 9 0 5 ~  126.3 
23.11 z/i/z 44.0 14.8 1.1 .io4 ee.313 
. v o  1.044 261.3 480.0 ,448 i.639~ 124.7 
.495 i.isr i92.5 291.7 .s74~ 1.7000 68.7 
.308 1.351 312.1 103.8 .938 1.165A 103.5 
.S75 1.011 188.S 269.1 .415A 1.6860 59.9 
2l.W W1/2 46.2 18.2 2.3 -127 45.973 
,317 1.432 328.2 491.1 .978 1 . 8 8 S A  106.8 
.426 .864 e86.1 491.3 .496 1.232A 114.0 





- .9  
1.4 
-.3 
eo9 . o -- 
9.1 
1.4 













1 .4  












































































































~ 1 7 9  90.8 41.9 2.9 1.143 94.8 , 330  1.48s 340.5 484.3 
,438 301.9 8.4 3.2 l.t36 110.2 .360 ,613 266.1 S01.3 
.ti? 104.8 116.1 1 . 1  .ses i 0 2 . i  . 4 m  2.166 194.1 303.7 













-3.1 -11.0 166.7 
b .4 24.4 94.9 
.i.3 4.0 260.1 
e02.e -11.0 s r . 8 0  
4-2880 4-2830 
4-LOSO 4-3OSl.D 
4-3051 .D 4-8100 
-2.4 -13.3 189.7 
1.4 4.4 28l.L 
. I  23.5 99.2 
I LOS.1 -11.0 98.80 
4- t670  4-2830 
4-3054.0 4-5190 
4-eoso 4-3054.0 
1.OOS e.059A 109.8 
.539 1.035A 101.0 
28.3 ,404 4.092 
.es4~ i . r i s o  1 5 . 8  
I -1 .9  -1r.t isi.8 
I 1.4 4.8 281.5 
I -.I 2e.s lOS.3 
1 1 0 1 . 0  -11.3 100.20 
.166 62.8 31.T 2.0  1.156 91.2 .344 1.132: 355.2 419.6 
.ti3 101.B e8.0 -9  ,600 1011.4 .448 1.184 196.2 312.8 
.S86 309.5 10.4 3.4 1.219 107.8 ,315 .Ye1 265.7 513.7 
4-2660 4-2830 
4-L89O 4-3055.8 





3.81 . i66 
.e10 . $60 
18.08 























4- t890  






















1 . 1  :.I(LS 
s.3~ 8 . r o  
.9 .600 1 







S . 8 S  
r5 .e  
- UAR8 ARRIVAL 0 
4-LSSO 4-L840 .940 I 2 . C  
4-2900 4-3021.9 ,296 119.4 





-4 .0  1.100 101.5 .eo 
1,s . S O 8  106.1 . e l  
-1.4 1.389 1PS.L . O S  
2.97 5.96 6.W L3.O l 4 . ? 5  tL.18 
4-EOOO 4-t84U . e l l  7e.l -5.1 
21.0 - .2 
5.49 




0.0  1.123 9 7 . 1  .? 
1.3 .bee 106.0 .I 
2.4 1.268 113.6 .1 
3.95 7.35 1.45 18. 
I3 1.406 326.9 498.3 .960 1,631A 105.0 .TI6 -8 .S - 3 Z . l  170.1 ,187 
le 1.158 197.2 292.8 .576A 1.7390 66.6 1.317 1.4 1 . 4  (78.6 * I 1 8  
!8 ,3S1 268.9 490.6 .498 l.239A 114.2 .939 1.2 85.8 82.3 a417 
14 1/1/2 41.0 22.0 13.9 .e24 s.eez 0.5 196.2 -0.4 9 4 . 1 0  i.630 14.63 10 .81  
4-C640 4-CO40 .I91 89.8 
4-L900 4-3048.0 .e44 103.6 





4 . 5 8  
4-2650 4-e840 .I12 68.8 
4-8049.8 4-3170 ,439 302.4 
13.31 0 . 5 5  













3.89 7 .  
.o .a 
94.3 ,311 1.449 341.8 489.8 .SO8 1.900A 106.8 .731 -3.4 -17.9 166.8 ,118 
110.2 a360 .e11 266.4 500.9 .S21 1.1001 1 0 7 . 5  .OS? a3 E4.3 95.4 -300 
100.0 .413 i.im 199.7 304.9 .~Z(IA 1.7SiO 73.0 1.304 3.4 4 . t  r00.1 .439 
3.~4 14.39 i r i i e  22.4 31.3 ee.2 .ale 5.101 12.7 20e.e -:OA 9 r . m  1.308 
92.7 .si8 i.4er 348.0 487.4 1.004 Y.OS~A 101.8 ,157 -c.a -is.* ieo.3 . i o 4  
108.0 .33s .799 2ss.i  sot).^ . 5 3 ~  i . 0 6 1 ~  104.3 .set .o t3.3 90.1 .re3 * 108.1 .464 1.200 C00.6 309.9 .644A 1.7160 74.7 1.381 1.4 4.7 LOO.8 , 410  
1 5.10 13.50 l / l / t  18.1  37.4 26.0 ,318 4.411 13.2 205.0 -10.9 09.90 1.C37 
4-LO60 4-t840 ,181 64.9 
4-2800 4-30sr.8 .e36 PD.D 
4-301r.a 4-aiao ,410 306.3 
L3.25 0.36 
4-18TO 4 - L B 4 0  .158 78.7 
4-COO0 4-11054.4 .e36 98.1 

















2.0 ¶ * 3  
- . I  .I  
3.5 L. 
1.17 1. 
1.8 1.1 53.4 
13 
8TOPOVER T l U E  x 60 D A Y 8  
-- 
LAUNCH A R R I V E  8PEEOl R A l  O E C L l  
DEPART 8WNGBY 8PEEO3 R A 3  OECL3 
8WNGBY RETURN OPEEDI R A 5  OECL5 
4-2700 4-2840 a 2 1 1  59.2 30.3  
4-2000 4-3056.9 - 2 3 5  97.4 25.6 
4-3056.9 4-3220 -360 314.9 10.8 
14.3s 9.94 4.05 
1-2710 4-2840 - 2 5 3  56.6 27.9 
4-2900 4-3055.1 .236 98.4 2 5 . 7  
4-3051.1 4-3230 ,379 313.1 10.1 
PROP AERO O V L  
15 .21  10.66 5 .53  - 
1975 INBOUND SWINGBY WISLtON DURATION = 120 DAYS 
WAR8 ARRIVAL DATE .:4f:t: 
4-2590 4-e850 .e43 71.8 6.4 
4-2910 4-3020.4 ,324 115 9 24.7 
4-3026.4 4-3110 . ? T O  267:5 -2 .1  





























.199 66.6  
. 2 T 3  100.9 





13.65 1 0 . t 5  


















9 .7  
4.11 
4 - L I I O  4-26?10 -152  74.7 41.6 
4-2910 4-3054.0 .266 9 6 . 5  P.5.6 
4-8054.0 4-3190 . S O 0  310.6 10.5 
18.52 9.95 4.06 
4-1600 4-t8¶0 ,150 66.9 
4-LOlO 4-SOS6.5 .e65 95.8 
4-SO56.5 4-3200 ,369 313.3 
13.67 10.00 
4-C690 4-2950 e l 7 6  60.3 
I-LDlO 4-3057.1 -264 95.4 
4-805T.6 4-3LLO ,359 315.1 
13.96 10.21 
37.7 






4 .37  
4 - t 7 O O  4-2050 .LO6 56.0 30.2 
4-t910 4-3057.5 .LO4 95.4 25.4 
4-SO51.8 4-3tCO e 3 5 9  315.6 10.0 
14.45 1 0 . 6 t  4.79 
4-LS10 4-3055.0 a265 96.1 C 5 . 5  
4-3059.0 4-3230 . S T 6  314.1 10.1 
15.26 11.32 5 .45  
4-crio * - t o 5 0  .e49 5 4 . ~  t7 .r  
4-t600 






4-304 7 . )  
4- to40  
4-t680 




4-50m.  t 
4 - L O O 0  
4-LIE0 














1 5 . 5 5  























109 * 1 




L O 1  .9 





9 Y . C  

















m a . 5  
10.63 
2 . L  




t 5 . 7  
1.6 
I.Ll 
70 .0  
t 5 . 0  




0 . 6  
4 . t 7  
49.L 
t 5 . 5  





4 . O L  
3 0 . 1  





1 l . L  
4.33 
. -In ..,” -__ ---- -_ - . - __ _. -- - 
f 1 V 1 P S I  1 ECCEN SNA THE11 THETe PERIH APHEL P S I  2 V 2 1 E - % E C L t  R A l  8PEEDL 
I 3 v 3 P S I  3 ECCEN SNA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  8CEEO4 
I 5 v 5 P S I  5 ECCEN SMA THE15 THE16 PERIH APHEL P S I  6 V 8 I 6 OECLO R A 6  OCEEO6 
O V A  EVA DVO EVR TYPE SUN A S U N R P P A  -A  INC E RAP DEFL!_-ETA_-_ILERfC -
-5.0’1.103 100.2 .e91 1.328 312.4 513.2 .942 1.714A 100.1 ,603 4 . 2  25.2 162.5 e l 2 3  
1.7 e5Sl l L 1 . 4  .588 1.114 196.9 270.7 .459A 1.7680 19.7 1.367 1.9 2.6 2 7 3 . t  e690 
-.1 1.354 120.6 .581 1.071 2 6 8 . 1  478.8 .449 1.693A 125.3 1.046 3.1 21.9 5 7 . 3  .636  
2.63 6.04 6.94 tl.93 2/1/2 49.4 15.5 3.0 . le3 37.737 85.0 1 6 l . L  6 5 . 7  91.00 4 .534  
5 .9  1.124 95.4 .E93 1.404 33S.8 498.1 .993 1.8t6A 104.1 . I 12  -6.1 -26.4 178.3 -16s  
2.9 1.252 111.0 .393 .a39 266.9 495.1 .510 1.169A 111.0 .Old . I  t 5 . 1  89.0 -163 
3.47 4.87 6.06 15.47 1/1/2 35.9 26.3 19.1 .e65 6.035 10.8 199.7 -9.11 97.00 1.33e 
3.9 1.130 04.0 ,296 1.421 342.6 495.3 1.000 1.041A 104.0 . T i 0  -4.0 - e l . ¶  106.0 -162 
-1.0 -619 110.1 ,484 1.222 205.2 306.7 ,631A 1.0140 7 3 . 2  1.393 1.5 4 .5  L 7 9 . 0  ~440 
3.2 1.238 110.2 ,361 .a17 266.6 500.5 .522 1.112A 107.7 -099 e 3  L 4 . t  95.0 -311 
5.41 6.81 5.98 14.43 l / l / L  27.3 31.0 23.3 .Si0 4.950 11.9 1 0 L . 5  -9.9 90.70 1 . t 2 6  
1.1 mi 110.2 .496 I.ZOT 203.9 300.9 .*om i.oo60 7i.s i.300 1 . 5  4.1 ~ 7 0 . s  .477  
3.0 1.135 92.3 .e99 1.434 350.0 493.1 1.005 1.064A 109.4 -722 - t . 9  -17.0 190.1 - 1 6 5  
-.9 .625 110.0 .475 1.P34 206.2 311.7 . M O A  1.8200 74.9 1.395 1.5 5.0 t6O.O .* lo  
3.4 1.228 100.9 .336 .e01 268.3 506.4 ,532 1.069A 104.5 -883 e 0  t 3 . 1  1OC.L ,265 
3.40 6.88 5.92 13.00 1/1/2 22.7 37.0 L 7 . 2  .357 4.247 12.5 L04 .0  -9.9 100.40 1.161 
L e 5  1.139 90.4 .30S 1.444 358.2 491.6 1.006 1.002A 105.9 . T t $  - t . C  -16.4 19L.9 ,169 
-.e ,630 110.0 ,468 1.P43 207.0 315.9 .661A 1.8210 76.3 1.397 1.5 5.4 279.9 .SO6 
1 . 5 1  8.97 5.85 lL.95 1/1/2 20.0 45.0  80.7 .403 3.77b 12.6 tO0 .5  -9.5 lOt.00 1-11? 
2.1 1.142 08.3  ,308 1.440 7.3 131.0 l.OOlD 1.0941 106.1 .72T - 1 . T  -13.6 194.3 e174 
- . I  ,633 110.0 .464 1.250 207.8 319.1 .67OA 1.FL90 77.3 1.396 1.6 1.6 L 7 9 . 7  .36B 
3.1 1.214 1OT.O .SO1 . I81 L65.7 520.0 .546 1.016A 98.L ,061 -.4 L1.4 101.7 . l S C  
3.66 7.06 5.06 lL.47 1/1/2 18.7 55.6 33.6 .442 3.457 lt.6 C O 7 . 0  -0.9 103.40 1.005 
3.5 I.~LO 107.0 .si5 .reg e6e.i 312.8 .540 ~ , . O W A  i 0 i . a  .(LIS -.t cc.t  i m . 5  . t 2 5  
L.0 1.144 05.0  ,315 1.444 17.5 131.3 ,9890 1.898A 106.6 .Ti?¶ -1.3 -11.6 194.7 - 1 7 7  
- . I  .635 110.0 ,461 1.253 e07.9 321.0 .6T6A 1.0310 71.9 1.399 1.6 6.1 t 7 9 . 5  - 3 5 9  
3.4 1,010 106.6 .e92 ,775  205.2 5 2 T . S  ,549 l.OO2A 94.9 ,65t  - .5  C l . 0  97.0 .170 
3.75 7 - 1 4  5 .05  lL.10 l /V2 18.5 70.1 S S . 6  ,466 3 .Ct6  1 2 . t  CO6.5 - 0 . C  104.LO * . O I L  
- . I  .e35 110.0 A61 1.253 207.6 32l.U .676A 1.8300 77.9 1.390 1.6 6.0 L 7 9 . 5  .3Se 
3.3 1.207 106.7 .E92 . T 7 1  264.1 336.0 .546 ,9961 91#3 .044 - . 4  f l . 1  6 T . 6  . l o 1  
3.03 7 . L 3  5.84 lL.00 1/1/2 19.5 08.8’ 36.0 .467 3.t36 11.0 CO8.T - 7 . 7  104.10 1.043 
1.8 8.144 83.0 ,324 1.450 28.9 i32.s .go70 i . anm 106.9 . l e i  - A  -10.0 i04.0 .m 
1.0 1.141 79.0 .33Y 1.405 41.6 131.7 .e310 1 .8OOA 107.3 . l i t  - . 6  -7 .7  19L. t  -106 
- . 7  ,632 110.0 .465 1.247 207.3 31T.O .667A 1.0270 76.9 1.396 1.6 5.6 C79.8 .376 
3.3 1.201 107.0 .306 . T O 7  961.9 147.1  ,532 1.001 06.9 .a37 - . 3  21.3 74.9 . l T 6  
3.95 7.33 5 .87  lL.20 l / l / L  21.9 110.5 34.L .425 3.400 l l . L  100.0 - 7 . 0  1OL.LO 1 . O C O  
MARS A R R I V A L  DATE :: 11442000 (EL MAR 19TO)  
-4.3 1.101 
1.1 . ! IT9 
- . I  1.358 
L.40 5.81 
-6.7 1.101 
1.5 . I 98  
1.0 1.323 
C.60 6.21 
0 . 0  1.12c 
-1.1 .63a 
L.9 1.251 
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1.320 312.4 517.7 -943  1.697A 96.4 
1.155 201.9 272.4 .464A 1.0480 59.1 
C / l / C  S4.0 1 5 . L  5 .5  . 1 t l  3L.373 
i.oeo m 8 . s  4 ~ 1 . z  .449 1 . 7 2 4 ~  i t 5 . a  
1.337 317.0 515.0 -958 I.716A 99.1 
1.180 204.3 201.1 , 5 1 2 1  1.8000 03.1 
a 9 0 7  260.1 461.6 -466 1 . 5 O O A  l L 1 . 9  
f! / l /L $ 2 . 0  11.0 0 . 7  0110 17.141 
1.410 1 9 . C  l S T . 5  .8070 1.033A 104.0 
1.305 t 1 4 . 1  3L3.0 .OOlA l . O L 9 0  T0.g  
.?TO L05.5 lC7 .3  ,550 1.003A 95.1 








! 1 i . a  














1 L . O  
, 711  
1.408 
.06L 





3.5 L 4 . l  160.1 ,110 
1.6 L.6 t T 3 . 4  ,704 
3.5 L4.9 57.6 .e45 
1QC.3 5 7 . 0  91.LO 8.011 
0.1 3 l . t  191.1 .I32 
I 1.0 5.1 875.3 ,634 
I E.II t 5 . 0  66.0 .I63 
I 100.1 11.3 O L . 9 0  L . 4 1 4  
’ -4 .T - L 6 . 1  164.0 .149 
1.9 4.B t 7 8 . T  , 441  
I .I L4.0 96.8 .815 
LOt.1 -0 .7  9..BO 1 . 1 t O  
-8.L -LO.? 169.6 a149 
1.1 S . 3  1170.6 - 4 1 1  
- . o  LL.9 100.7 . t o 7  
L04.3 - 0 . 0  101.80 1.062 
- L . 4  -17.4 16L.T , 1 5 1  
1.0 5 . 7  CTO.3 ~ 8 6 r  
- . 3  L 1 . 1  103.1 . L t ?  
805.8 - 0 . 5  t03.40 1.019 
-1.0 -14.6 104.3 , 1 9 4  
1.0 0.1 c77.9 .sa9 
-.I C 1 . l  lOC.0 ,194 
COT.1  -0.0 104.00 ,090 
MAR6 ARRIVAL DAIS 8 L44CO70 f L A M  1810) 
14 
H183ION OURATION t $60 D A Y S  6 T O P O V L I  TlME = SO DAY5 1975 lN8OUNO SWIMGBI M A R S  A R R I V A L  D A T E  s 2 4 4 2 7 ~ 0  
2 JAN 1976 
ChUNCW ARRIVE 3PEEDl RAl  OECLl I 1 V 1 PSI 1 ECCEN SHA THE11 lHET2PERIH h E L .  PSI  e--; 2-- -1 2 OECLZ R A 2  SPEED2 
DEPART 8WNGBY SPEED3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN $MA WET3 THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 RA4 SPEED4 
8)WNGBY RETURN EPEE05 RAJ OECLl I 5 V 5 PSf 5 ECCEN $HA THE15 THE76 PERIH APHEL PSI  6 V 6 I 6 OECL6 RAE SPEED6 
- ~ -  I_---  --- -- I ____-I .__ - .- 
PROP-AERO OVL OVA E V A  OVD EVR TYPE-SUN-A--SUN R L A _ P _ P A  - A  __ -E---LNz - R  -- 
HARS ARRIVAL DATE e 2442780 ( 2 JAN 1916) ----- - -- - 
4-2550 4-2780 ,315 43 .8  9 . 3  - 2 . 1  1 .093  105 .6  .335 1 .277  2 9 1 . 0  506.9 .a40 1 .7051  1 0 4 . 3  a698 - 4  17 .3  1 4 1 . 3  -148  
4-2040 4-3023.7 . 2 9 5  134.8 2 1 . 3  1 . 8  . S O 9  8 0 . 2  ,593 1.037 173.1  263 .2  .422A 1.652 5 1 . 6  1.344 .6 .9 2 6 2 . 3  .726  
4-3023.1  4-3110 .128 261 .3  -1.0 - 1 . 1  1 . 3 5 5  122 .1  ,598 1.069 2 6 5 . 3  480 .1  ,430 1.708A 126.5 1.046 4 . 3  2 2 . 9  4Y.5 a 6 5 9  
1 5 . 3 9  12.28 6 . 6 7  3.11 6 .12 5 . 6 0  22.S3 2 / 1 / 2  45 .1  1 6 . 5  2 .9  .113  39 .131  109.1 179.1 -1'l.l 90.60 4.369 
4-2560 4-2160 . i l l  5 1 . 5  3 . 8  -2.3 1.101 105.1  .340 1.310 294.8 501.1 .a64 1.1561 106.2 -712 1 . 2  17 .5  150.6 -163  
4-2840 4-3026.3  .233 133 .2  2 2 . 1  1 . 0  . I 28  0 1 . 7  . I58  1 .058  173 .3  270.9 .468A 1 . 6 4 9  61.0 1.3SO - 6  1.1  266 .0  - 6 6 2  
4-SOZ8.3 4-3120 .e62  260 .7  - . e  - . l  1.323 119.6  .54S .982  265 .3  4 8 3 . 3  .441 1 . 5 l l A  123.0  1.007 3.5 24.6  5 4 . 5  a584 
i 5 . 0 7  11.63 6.18 3.44 6.64  5 . 0 5  20.62 2 /1 /2  36.9 1 8 . 0  3 . 0  .137 10 .573  24.6 111.1 2 4 . 0  69.3L 1.157 
4-2570 4-2760 . S i 1  5 9 . 1  5.1  - 4 . 3  1 . 1 0 3  104.1 ,546 1.348 298.7  4 9 5 . 4  .879 1.810A 108.0  -721  2.0 20.3 159.5 .164 
4-2640 4-3032.1 ,215 131.4 2 2 . 9  1 . 7  .544 82.9 .520 1 .077  1 7 3 . 6  218 .1  . 5 0 9 A  1.646 6 4 . 1  1.356 - 6  1 . 2  269 .2  .603 
4-3032.1 4-3130 A 0 3  275.6  1 . 6  .0 1.296 111.3  .496 ,921 2 6 5 . 3  486.4 .464 1.318A 1 1 9 . 5  -974 2.7  25.8 6 3 . 3  -515 
l5.0S 11.20  6 . 5 9  3.09 7.29 4 . 6 1  10.92  2 /1 /2  3 1 . 6  19.9 6.4 .166 11.910 3.3  102.5 - 3 . 0  90.60 L.801 
- __ ._ MARS ARRIVAL DATE = 2442190 ( 1 2  JAN 1916) - 
4-2550 4-2790 .310 43.9  9.4 -2 .1  1.090 105.4 .328 1 .266  290.8 511 .5  . O S 0  1.681A 102.4  .E86 - 3  1 7 . 6  1 3 9 . 5  e134 
4-2050 4-3024.4 .213 133 .1  2 1 . 6  1 . 0  . S O 0  8 3 . 1  . 5 9 Y  1.033 175.6  262 .3  .417A 1.649 5 7 . 3  1.343 . I  1.1  263 .0  -735 
4-3024.4  4-3110 . 1 3 5  262.2  - 1 . 8  - 1 . 2  1 .361  122 .3  ,805 1.081 2 6 5 . 1  419 .8  ,430  1.745A 126.9  1 .053  4.3 23.0 46.0 ,606 
1 4 . 9 6  12 .13  6 . 5 6  2 . 8 3  6.24 5 . 5 6  02 .71  21112 5 1 . 0  16.1 3.4 . I 1 1  33 .946  110.6  179 .4  - 6 1 . 3  9 1 . 1 0  3 .664  
4-2560 4-2790 ,303 5 1 . 4  9 . 2  - 2 . 6  1 ,097  104.8 .331 1.295 294 .7  505 .0  .861 1.723A 104.3  e699 1 . 0  1 1 . 8  150.0 a146 
4-2650 4-3029.0 -231 131 .5  2 2 . 5  1 . 7  .521 84.0 .560 1.056 115.9 210.1 ,464A 1 .647  60.8 1 . 3 4 9  a7 1.3 267.5  e667 
4-3029.0 4-3120 .e67 269.6 *.2 - . l  1.328 119.0 ,510 .994 265 .8  482.5 .440 1.541A 123.4  1.013 . 3 . 5  24.1  5 5 . 0  - 5 9 2  
14 .53  11.44 6 . 4 3  3.00 6.49 5 . 0 2  20 .82  2/1/2 4 2 . 4  17 .6  2.0 .13S 44.216 34.7  110 .1  34 .7  69.flL 5 .636  
4 - z s m  4-2790 .299 5 9 . 3  
4-2650 4-3033.4 ,214 1 2 9 . 3  
4-3033.4 4-3130 .e01 270.5  
14.30 10.94 
4-2560 4-2790 .300 68 .2  
4-3031.4 4-3140 .554 2 8 3 . 0  
14.80 10.79 
4 - e e s o  4-3031.4 .coo 526.9 
6.0 -3 .7  1.104 
2 3 . 3  1 . 7  .S38 
1 . 6  .e 1.300 
6 .36  3.44 6.04 
-1.9 -6 .5  1 .112  
2 A . O  1 . 6  .5S1 
3 . 4  1 . 0  1.277 
6 . 5 3  4.02 1.41 
104 .2  
85 .9  
,117.4 
4 . 5 9  
103 .7  
86.0 
115 .2  
4 . 2 5  
,335 1.327 298.7  500 .2  .e82  1.173A 106.1 . I 1 2  2 . 2  10.9 1 1 9 . 5  a163 
. I 3 0  1.076 176.4 217.5 .506A 1.645 63 .0  1.3S5 . I  1 . 5  210.6 ~ 6 0 7  
.SO0 .929 2e5.7  481 .7  .464 1.394A 119.9 ,979 e.? 2 5 . 7  63.0 ~ 5 2 2  
19.08 2 /1 /2  35 .1  19.4  5 . 9  .163 19.460 1.0 183.0 - . 9  90.60 3 .014  
.343 1.365 302.7  494 .1  ,891 1.832A 107.0  .I27 5.: PI.? 169.P e l 6 9  
.SO4 1.093 176.9  284.5 .(142A 1.644 6 6 . 6  1 .360  a 8  1 . 1  2 7 3 . 3  e554 
,436 .E83 265 .6  489.4 .480 1.285A 116.4 .950 2 . 0  2 6 . 3  72 .3  -457  
17.65 2/1/2 3 4 . 0  2 1 . 8  9 .0  ,196 11 .132  10.1 t00.6 - 9 . 7  92.PO t . 1 0 4  
4-2610 4-2790 .279 6 1 . 3  4 2 . 5  4 . 7  1 .143  1 0 1 . 1  .319 1.510 316.0 479 .2  .938 2.003A 112.1 ~ 7 7 4  - 5 . 8  - 1 2 . 0  166.5 .e45 
4-3041.3 4-3110 ,434 299.1  8 . 1  3 .0  1 .231  110.1 .355 ,805 265.1  503.5 .519 1.091A 106.5  .e89 .0 2 5 . 1  9 2 . 7  - 2 9 5  
15.01 9 .66  5 . 9 9  5.36 0 . 7 4  3 . 6 1  14 .14  1 /1 /2  22.0 33 .8  2 1 . 1  .319 5.461 1 6 . 1  t 0 0 . 3  -15 .1  96.20 1 . 4 2 3  
4-2620 4-2790 .2S6 8 7 . 2  36.1  3.1 1 . 1 5 6  1 0 0 . 0  ,396 1,574 320.7 474 .4  ,950 2.197A 1 1 3 . 3  ,791 -4.0 -9 .0 172.3  e 2 5 6  
4-2650 4-3049.S ,169 1 1 8 . 5  0 1 . 7  1 . 2  ,583  89.1 .442 1 ,139  178 .9  306.4 .635A 1.642 1 4 . 3  1.371 3 . 0  t 1 9 . 6  -407  
4-3049.B 4-3160 .407 303.3 9.3 3 . 3  1 .222  100.0 .332 ,792  264 .9  509.4 . l e 9  1.054A 1 0 3 . 3  ~ 8 1 5  ~1 t 4 . S  96.S , 152  
15.CO 9.31 ¶ . I S  5.69 9.01 3.S0 13.38 1 /1 /2  16 .1  40.5 24.4 .363 4 . 1 3 0  1 6 . 3  205 .1  - 1 5 . 0  07 .50  1 .356  
4-2650 4-3047.3 .174 120 .3  25 .5  1 . 3  . s78  80.8 .412 1.131 278.5 301.9  SA 1.642 12.8 i . 3 6 0  .O 0 . 1  070 .1  .434 
4-2630 4-2790 .25Y 9 2 . 1  
4-2850 4-3012.0 .166 117 .2  
4-3052,O 4-3190 .365 306.1 
13.22  9.09  
4-2040 4-2790 .2¶O 9 5 . 7  
4-2650 4-3053.4 ,103 116.2  
4-3053.4 4-3200 .371 309.2  
15.54 6 .92 
33 .9  




2 5 . 0  
10.7  
5 .40 
2 . 3  1.169 9 9 . 9  .416 1.647 321 .7  46 
3 . 4  1.215 101.8 ,314 -702  264.6 51 
6 .14  9 . 5 2  3 .49  12.79 1 /1 /2  1 1 . 9  4 
1.1 .590 09.6 -429 1 .149  179 .5  31 
3 . 4  1 . 2 1 0  107 .2  ,301 .775 264.2 52  
-- MARS ARRIVAL DATE = 2442800 ( 
1.2 , 5 0 1  89.4 .434 1 . 1 4 1  1 7 9 . 2  31 
1 . 9  1 . 1 0 3  9 8 . 7  -431 1 .731  331.0 4a 
6 . 0 3  io.oo 3.44  12 .38  i / i / z  8.0 a 
. e  .SI 
1.1 .64 
8.0 . 5 3  
1.1 CY. 
- 6  .97 
' .6 .e5 
1.3 . 1 4  
. 1  2 9 .  










114.5  .OD9 - 3 . 1  - 7 . 6  116.3 .e76 
15.4 1 . 3 7 1  1 . 0  3 . 3  C0O.l a 3 6 5  
1 0 0 . 1  .ea4 . 1  t 3 . 5  90.0 . t 1 5  
4.256 10.2 LOS.1 -14 .6  90.10 1 . 3 1 6  
7 0 . 3  1 .313  1 . 0  3.6 260.5 -371  
96.9 .e54 - . l  23.0 95.9  ,165 
115 .5  .e27 -e.o - 7 . 0  1 w . s  . t 9 5  
3.950 1 5 . 9  ~ 0 6 . 6  - 1 3 . 0  99.60 i . z e r ~  
4-2140 4-2600 
4-2660 4-302O.L 
4-aot0.1 4 - w o o  
4 -2550  4-L600 
4-2060 4-3025.1 
4-3015.1  4-3110 
,310 3 6 . 1  
.e81 133.7 
.E20 255.4 
5.53 12.90  
.e54 131.4 
.742 263.1 
4 .70  12.08 
,306 44.0 
0.4  
21 .2  
- 3 . 4  
1 6 . 7 I  
I 9 . 4  
I 2 2 . 1  
- 1 . 0  
I 6.4# 
9 . 5  
- . I  
I 6 . 3 1  
I 1.0  
I 23 .8  
1 . 9  
6 .16  
I 2 3 . 0  
- 1 . 0  1.085 
' 2.0 .461 
- 2 . 4  1 .401  
' 2.54 5.96 
- 0 . 0  1.088 
1.0 -494 
1 - 1 . 2  1 ,366  
I 2 . 6 2  6.04 
1 0 6 . 0  
86.0  
125 - 2  
6 . 2 7  
105 .2  
87 .3  
122.5 
5 . 5 9  
104. 5 




0 9 . 3  
1 1 7 . 5  







. 6 l l  
,323 
.!I63 
, 5 5 5  
,325 
, 5 3 2  
,504 
19 .23  





2 /1 /2  
1 .257  
1.031 
1.107 




e/1 /2  
1.311 
1 .o re  
,937 
e / i / e  
206.5 121 .6  
177 .6  2 5 3 . 3  
268.0 476.0  
72.0 1 4 . 8  
.e31 










2 . 4  
. E 8 5  
.503A 
,465 
5 . 5  
- . 1  
.9  
5 . 2  
171 .0  






3 . 5  
170 .9  
1 * e  
.S 
2 . 1  
164.0 
1 9 . 7  
1 .t 
20.0 
- 3 1 . 0  
10.0 
1 . 3  
2 3 . 1  
- 5 5 . 5  
1 7 . 6  
1 . 5  
2 4 . 1  
46.0 
l0.3 
1 . 7  
2 5 . 1  
1 .3  
123.1  
261 -4 
3 1 . 3  
93 .40  
136.0 
265 .3  
4 6 . 3  
91 a 5 0  
146.5  
260.8 
5 5 . 4  
69 .  1L 
158.7 
t 1 1  .D 
64.3 
90.90 
290.5 516 .0  
176 .2  261.6 
266.2 419.1  
59 .3  15.7  
1.664A 100.6 .6Y6 
1.649 56.9 1.342 
1.I83A 121.0  1 .061  
,109  29 .521  124.3  
4-2560 4-2600 
4- t66O 4-3029.1 
4-3029.1 4-3120 
.297 51 .4  
,233 129.I
,672 210.5 
4 .16  1 i . w  
-2 .5  1.094 
I 1 . 7  , 5 1 5  
' - . I  1 .332  
t . 6 0  6 . 0 1  
294.5 510.4 
1 7 8 . 1  269 .5  
266 .2  481.9 
48 .6  1r.e 
1.691A 102.5  -666 
1.649 00.5 1.349 
1.565A l23.Y 1 .019  
-133 40.445 46.0 
4-tStO 4-2000 
4-2060 4-3034.0 
4-3034 .0  4-3130 
.zoo s9 .a  
3.00 i o . a i  
. e l 5  126.6
,011 271.4 
1 - 3 . 3  1 .100  
I 1.6  . I 3 3  
I .9 1.303 
I 3.01  6 .40  
296.6  504.9 
119.4 277 .1  
266 .1  485 .1  
40.3 1 9 . 0  
1,736A 104.3  .700 
1,646 6 3 . 6  1 . 3 f 5  
1 .4101 1 2 0 . t  ,901 
.161 LO.900 2.1  
4-2500 4-2600 ,290 67,O 
I-LIIO 4-a036.0 .e02  123 .6  
4-ao80.0 4-3140 . s s r  263.8 
13.07 $0.49 
I-CIlO 4-2600 .e61 6 1 . 2  
4-2600 4-3047.B .176 116.4 
4-3047,s  4-3110 -435 299.9  
14 .62  9.?9 
1 . 0  1.134 101.1  . s a  1.463 316 .5  404.3 .943 1.98211 i1o.t . IS& -8.0 - 2 0 . 5  183.6  . L ~ L  
1 . 2  ,576 9 1 . 1  .454 1.134 182.1 302.0 . 6 l O A  1.6490 1 2 . 0  1.370 1 . 0  3.0 279.5  *431 
3 . 1  1.233 110.1 .356 ,801 Z65.4  5 0 2 . 9  .520 1.095A 106 .7  ,091 .I L4.9 9 3 . 4  s t 9 0  
5.03 6 . 4 2  3 . 1 ?  14.20 l / i / 2  31 .2  3 3 . 2  2 0 . 9  .317 5 . 5 0 8  1 5 . 5  2 0 1 . 2  -14 .S  96 .30  1 . 4 3 0  
5 Z . 3  
25.0  
0 . 2  
6.02 
4-2620 4-2000 ,253 66.6 
I - t I 6 0  4-3050.5 ,174 114.5 
14 .27  9 . 2 0  
4-3050,s 4-3180 . a 0 1  304.1 
4 1 . 4  
2 5 . 9  
9 . 4  
5 . s 2  
4 . 0  1 .144  100 .2  ,368 1.512 121.1 479 .6  , 9 5 5  2.0191 111.4 .160 - 4 . 0  -13 .1  112.4 ,234  
1 .1  .182 92 .1  .444 1 .143  162 .6  306.6 .636A 1.6490 1 4 , s  1 . 3 7 )  1 . 1  3 . 4  t 6 0 . 4  ,407  
3 . 3  1 .223  108.8 .333 , 193  265.2 908 .0  , 5 3 0  1 . 0 5 1 A  103.6  ,871  .f! L4.1 9 7 . 4  ,255 
5.01 0.46 3.67 13 .42  1 /1 /2  20.7 39 .6  2 4 . 3  .362 4 . 1 5 9  1 5 . 7  LO3.0 - 1 4 . 2  9 1 . 7 0  1.302 
4-LI3O 4-2600 .240 9 1 . 4  
1-2660 4-3052.6  ,171 1 1 3 . 0  
14.31 6 . 9 1  
4-2640 4-2000 .e30  94 .1  
4-6054.1 4-3200 .370 310.1 
14.SO 0 . 1 1  
4-30~t.a 4-8100 ,165 so7.s 
~ - L O O O  4 - ~ 0 5 4 . i  .soti 112.0 
3 7 . 0  
2 6 . 0  
1 o . t  
1 . 3 1  
54.7 
06.0  
1 0 . 1  
5 . 1 5  
3 3 . 4  
20.0 
1 0 . 9  
5 . 0 2  
2 .2  
1 .o 
3 .4  

















1.628 331.1  411.1 .970 L.216A 113.1 ,199 -8.0 - 9 . 1  160 .9  ,262  
1.154 183.3 313.0 .651A 1.6100 7 6 . 3  1.314 1 . 1  4 . 1  20l .C ~ 3 7 0  
,776 L64.6 522.6  . I 4 2  1.910.4 9 7 . t  .056 - . l  L2.7 97. )  ,107  
1 .694  3 3 1 . 3  4 6 1 . 3  ,986 L.4OlA 1 1 4 . 4  .a14 -1.1 -0.5 1 0 5 . 1  -276  
1 .156  103.5 314.5 ,661A 1.6500 16 ,7  1.315 1 . L  4 . 3  C61.3 -363  
.711 263 .9  S30.0 .543 . S O I A  9 3 . 0  .e41 - . I  Lt.4 90.9 . le6 
11112 0.7 Y5.7 30.7 .450 3.117 14 . )  LO0.1 -1L.S 100 .30  1 . t 6 8  
1.186 343.0  463 .9  -996 2.535A 11 
1 1.154 103.4  313.1 ,650A 1.6500 ? 
.766 262.5 340.2 . I30  ,995 4 
l / l / L  0.5 95.9 30.0 .444 3. 
1 ,040  350.7 461.1 1.001 L.070A S l  
I 1.145 182.8 300.1 .04lA 1.8500 I , ,76t  l 59 .3  511.1  . l i b  1.000 a 
IATC L44L010 l 1 M I  1STSl 
11.005 100.3 L52.0 ,355A L.0540 I 
' 1 . t 9 3  L60.5 416.1 ,411 t . 1 7 4 1  16 
! W l / t  00.0 14.3 0 . l  .OSS i 4 .  
i t u t  i 1 . 5  59.9  2 9 . 4  .WJ 3.015 i 5 . t  ~ 0 7 . 3  - 1 3 . 1  9 s . e ~  1 . ~ 9 0  
I i w t  4.0 110.0 e0.e . w s  4 .  




6 . 0 0  
96.6  
02 .6  
106.8 
3.54  
~ - L O O C I  4-2800 .em 90.3 
4-C600 4-3054.3 .169 111.6 
4-8054.3 4-3220 .363 311.1  
15.10 8-48 
4-1670 *-Le00 .e14 93.6 
4-t860 4-SOSl.8 .178 113.9  
4-8011.8 4-8230 .SO0 300.3  
1 8 . 5 r  0 . 5 3  
3 2 , 6  





4 . 0 s  
3 2 . e  








9 t . o  






















! .S  
04 i 
lee -L.O - 
I40 - .e  s 
I15 1 ; l  
1.5 t o 1 . s  -1 
1.t 1 
. 1  t 
. 3  
' . I !  
1.0 1 
1.0 t 
' . t  
1.0 
1 . 2  






1 . t 0 3  
* 584 
10.41 
1 . m  
14t - 1 . 7  - 
113 1 . 1  
1st . I  I 






1.1 1.  
1.1 




m r  4-C540 4-t610 ,316 36.9 
4-1OtO.S 4-8100 .6L0 t 5 0 . 4  
15.00 lD.10 
4-to70 4-aot to .~  . w s  131.6  
1.0 a 





l . 7 C  
-1  *a 
t . 0  







OTOPOVER T I M E  % 00 D A Y S  1915 IN0OUNO SWINGBI Ml3SION DURATION = 500 DAYS 
M A R 3  ARRIVAL DATE C 244L(l lO 






261 . O  
14.01 12.14 6.45 2.47 5.89 5.09 23.24 2/172 -67.4 15.4 
418 .5  
. . 
R A 1  
R A S  
R A S  
AERO 
44.2 9.0 -2.0 1.086 105.1 .320 
129.2 22.0 1.8 .490 91.5 .004 
























APHEL PSI v e I e OECLO R A Z  aPEEoe 
APHEL PSI  4 V 4 I 4 OECL4 RA4 3PEEO4 
APHEL PSI  6 V 6 I 0 OECLO R A O  3PEEOO 
--:A ___ E ---LNC--- T A P  -0ECLP ETA PERlC 
- - 
LAUNCH ARRIVE IPEEO~ 
DEPART 3WNGBY 3PEEO3 
OWNGBY RETURN 8PEEO5 
-- -- - - - 
OECLl I 1 V 1 PSI 1 ECCEN 
DECL3 1 3 V 3 PS I  3 ECCEN 
OECLS I 5 V 5 PS I  5 ECCEN 
OVL OVA EVA OVO EVR PRO! 
4 - 2 5 5 0  4-2810 .SO4 
4-3021.6 4-3110 .749 
4 - 2 8 r o  e 3 0 2 1 . 8  ,258  
1.652A 98.8 .667 . 3  19.6 133.3 ,114 
1.6540 56.6 1.342 1.0 1.5 260.7 -I49 
1.822A 127.6 1.068 4.4 23.1 46.1 a 0 0 0  
.lor 20.2ri 121.8 1se.e - 5 2 . 0  91.70 c . 7 1 ~  
.8 18.5 146.3 .le0 
1.0 1 . 1  ero .1  . o r e  
3.1 24.7 B S . ~  , 0 0 7  
79.5 5 7 . 0  90.10 (1.11s 
e.o 20.4 101 .5  .id? 
1.0 t6.i r3.c .a07 
90.4 - 1 . 0  0 t . 4 0  r . m r  
8.3 e0.8 ir8.3 . ) I S  
1.0 2.6 crr .5  .$IC 
94.0 -11.5 03.70 1.78~ 
1.0 2.3 275.5 .560 
1.4 t 0 . O  81.1 ,408 
4-2620 4-PBlO .241 86.5 
4-3051.0 4-3180 .408 304.8 
13.94 9.30 
4-20ro  4-30~1.0 .le3 110.4 
I-LO?IO 4-2810 . m r  9o.r 
4 - t a r o  4-ao5s.i ,180 me.9 
i3.n 8.91 








5 . 1 0  
3.5 1.145 98.1 ,356 1.509 
4.80 0.19 3.01 12.85 1/1/2 
1.0 . w e  95.4 .438 i.iw 
3.4 1.2ir ior.8 .si4 . res  
4-P640 4-2810 .e14 93.6 
4-2670 4-3054.7 ,178 107.8 
4-3054.7 4-3200 . sro 310.0 
i3.m 8 . 6 r  
4-zoro 4 - 3 0 5 s . ~  .ire ior.0 
4-2050 4-2610 ,204 94.8 
4-3055.0 4-3210 ,362 312.4 







4 . 1 5  





4-2660 4-2810 ,196 
4-3051 .1  4-3220 .300 
14.15 
4 - L O I Q  4 -30¶2 .0  .la1 
4-3OBL.S 4-3L3O ,392 
~ - c o r o  4-soss.1 ,178 
















-2.0 1.081 101.1 
1.6 .490 96.1 
c.30 1.80 5.89 
- L . S  1.089 104.3 
-.l 1.341 12O.L 
-1.3 1.371 122.8 
1.1 .5i4 90.6 
c .43  5.84 5.31 
-r.e 1.094 101.4 
1.6 . s 3 4  91.0 
.9 1.310 117.0 
8.50  5 .98  4.99 
4-2620 -303 44.3 
4-a0ze.o ,266 120.2 
4-3110 . r s s  ~ 6 4 . 9  
14.71 12.33 
4-2020 ,269 (1.5 
4-3031.0 ,246 123.0 
13.98 11.55 
4-2820 ,278 58.7 
4-3035.L .E30 119.6 
13.Sl 10.05 
*-illto ,083 cr2.i 




8 . 4 4  
C O . 8  1eo.t ,100 
-10.1 D1.90 L.420  
19.Y 14J.L ,111 
L4.8 5O.L ,014 
1.1 cor.0 . r s s  
r3.t 41.1 .ees 
1.0 c r 1 . c .  .des 






L 4 . 8  
5 .98 
1.r 
18.8 155.5 .LID 
E.L 273.9 .o le  
E5.7 05.1 , 5 4 0  




,209 6 5 . 9  
.el9 116.4 























9 . 5  





2 5 . 0  
. E B ~  80 .9  
14.24 9 . 1 1  
a198 106.4 
.409 305.4 
7.1 i.io8 BO.$ . 3 z r  1.431 iize.1 490.0 ,903 1.899~ 1 o r . o  ,134 - 0 . 4  - ro , r  1or.e .cue 
1.0 .58r 93.6 ,450 1.100 190.9 3 0 1 . 6  , 6 3 8 ~  1.0820 r4.4 1.311 1.3 4.1 rfi1.s . 4 0 9  
3.3 1.225 108.9 ,334 ,707 2 o s . r  9 0 7 . 1  ,531 1.063~ 1 0 4 . 0  , 8 8 0  .i 2 3 . 0  o 8 . r  . t 3 9  





4 - L O I O  4-2020 .I00 92.9 
4-2800 4-3050.0 ,192 103.4 





4 . 5 5  
25.9 
4 . 4 3  
3 1 . 0  
1o.r 
.$ -12 .0  188.1 .LE1 
1.4 S.1 181.0 , 361  
L09.0 -10.8 101.10 1.2Sl 
-2.L -1l.B 106.0 ~2Sl 
I 1.4 3.0 261.8 .SO4 
00.0 -10.3 101.00 i . 2 0 0  
- . J  zi.8 9 3 . 1  .loo 
-.a ei.3 8 3 . 4  .i64 
4-2660 4-2020 .lo1 91.1 
4-2830 4 - S O S B . 8  ,192 103.4 
4-805S.9 4-3220 .364 313.4 
13.9L 6.81 
4-eO00 4-3033.6 .lo4 103.0 
4-3053.0 4-1230 . S O 7  311.1 






I - $ . e  -1o.v 190.7 .e4c 
1 1.3 4 . 9  CIl.t3 .a81 
I -.I 81.8 ro.1 .ioo 







1 3 1 . ~ 7  





STOPOVER ?!ME 8 60 D A Y 8  1975 INBOUND SWlNGBY 
- - - - 
I 1 V 1 P S I  1 ECCEN--$UA THE11 THE12 PERlH -APHEL PSI 2 
I 3 V 5 P S I  3 ECCEN SUA THE13 THE14 PERIH APHEL PSI 4 
1 3 V 5 P S I  J ECCEN SUA THETI( THE16 P E R I H  APHEL P S I  6 
O V A  EVA O V O  EVR TYPESUN_A_SUN R-kAPPA- - A  ~ E 
-2 .6  1.092 103.3 .30Y 1.283 298.2 116.3 .a89 1.67711 9 9 . 0  
1.5 .560  101.4 .S43 1.096 189 .9  t 1 7 . 2  ,5011  1.6910 63.2 
- 9  1.313 117,9 .J16 ,962 267.1 483.3 ,465 1.458A 121.0 
2.39 5.61 5.36 19.66 2/1/2 59.4 18.0 5 .1  . 1 5 5  22 .645  
-- 
MISSION DURATION = 560 CAY8 
21 TED 1 9 7 6  
M A R S  ARRIVAL D A T E  = 1 4 4 ~ 0 ~  
V 2 I 2 OECL2 R A 2  SPEECZ 
V 1 I 4 OECC4 R A 4  5 P E Z 0 4  
V 6 1 6 OECL6 Rb.6 8 P E E 0 6  
I N C  RAP OECLP E T A  P E R l C  
-- _- - __ - - 
LAUNCH ARRIVE O P E E O I  R A l  OECLl 
DEPART SWNGBY EPEE03 RA3 OECL3 
8WNGBY RETURN WEE05  R A 5  OECL5 
PROP AERO OVL -
4-2570 4-2630 .274 58 .6  9 . 9  
4-2890 4-3039.8 ,245 115 .8  2 3 . 2  
4-3031.0 4-3130 ,623 279.7 9 . 7  
13.64 11.25 5.90 
_I 
.691 1 .2  19.6 192.9 .109 
1.361 1.2 Z . 4  274.7 .023 
,997 2.6 2 S . T  6 5 . 5  . 5 4 8  




7.8 -3 .3  
25.9 1 . 4  
3 .6  1 .7  
5 . 7 0  e . 5 5  
1.097 102.4 
. 9 3 7  101.6 
1.287 115.6 


































66 .2  1.369 
117.5 .96A 




3 . 6  
1 . 9  
1 ._I 
199.9 







7 . 1  
.305 1.104 302.7 415.4 
.517 1.118 191.3 2 8 4 . I  
,468 ,904 266.9 d67.0 
16.00 2 / 1 / 2  49.9 20.9 
19.7 164.6 ,119 
2 .8  276.8 ,566 
26.0  7 4 . 0  1476 
22.5 1 7 6 . 3  . l J J  
3 , s  2 7 8 . 5  . S i 6  
25 .9  8 1 . 9  , 4 1 4  
-9 .6  94.30 1 . 7 0 6  
,263 81.6 
.234 l i 2 . 3  
a 5 6 6  286.0 




1 4 . 5 4  1 0 . 1  
1.102 101.5 , 904  1.32Y 307.3 506.9 
,370 101.8 . l 9 9  1.137 192 .1  291.7 
1.266 113.6 ,426 .864 266.7 491.3 
6.24 4.90 16.57 2/1/2 44.0 23.2 
1.108 100.7 .306 1.351 312.1 909.8 
,980 101.0 ,479 1.119 193 .1  298.0 
t .249  111.6 .390 , 834  266.4 496.0 





103 .9  .700 
7 P . O  I . 3 7 9  
110.0 ,914 
8 . 9 5 6  s e . O  
2.3 -4 .7 
29 .9  1 .3  








- 2 7 3  60.8 -1S.9 -8.3 
- 2 2 l  ¶06.9 26 .1  1.2 
,474 297.1 7 . 0  2.8 
14. is  10.68 3 .91  3 .48  
J2.U 187.0 . i 6 9  
3 .5  2 7 9 . 8  ./I4 
2 5 . 3  89.0 .J37 
-11.3 0 5 . 9 0  1.487 
-2S.9 179.1 . i s 9  
ee.s 101.9 .e22 
4 . 6  281.5 





34.2 5 . 8  
2 6 . 0  .% 
10.4 3 .4  
4 . 9 8  4 .01  
1.129 9 7 . 1  
-600 102.4 
,219 107.8 
r . 4 1  4.56 
,317 1.432 328.2 491.1 
.448 P.984 196.2 312.5 
. 3 1 5  ,787 269.7 313.1 
t 2 . 9 0  % / 1 / 2  31.3 46.1 
106.8 .T29 















4-2830 .194 91 .1  4 5 . 9  3.8 
4-2830 .179 90.8 4 1 . 9  2.9 
4-3056.9 ,210 100.1 25.8 .8 
4-3210 .360 J13.9 11.0 3.4 










,136 96 .2  .523 1.459 334.9 487.9 -968  i . 9 J l A  107.7 .738 - 4 . 1  -11.9 192.4 
.603 102.4 .443 P.190 196.7 311.6 .563A 1.1170 76 .7  1.384 1 . 4  5.2 28l.8 
,213 107.1 .301 .779 263.3 920.9 .%43 9.013A 9 9 . 8  ,819 - . 3  21.9 100.2 
7.44 4.55 12.43 i / i / 2  23 .0  1 7 . 1  30 .8  .441 3 . 7  0 tD.6 P106.3 -10 .7  101.40 
,143 9 4 . 6  .330 1 . 4 6 6  310.1 d84.3 .996 1.976A 108.1 . I 4 7  -3 .1  -23.0 186.V 
,805 108.4 .440 1.192 196.8 3 l P . 2  .66VA l . l i 7 0  11 .3  1.564 1 . 4  5 . 4  281.5 
.209 106.7 .293 .773 264.7 928.9 .547 1.000A 94 .5  , 8 5 0  - . 4  21.8 94.6 
7.60 1 . 5 1  12.17 1 /1 /2  1 0 . 2  Y2.1 32.5 .463 3.576 13 .2  209.1 - 1 0 . 0  102.10 
,150 93 .1  . 3 3 I  1 .511  347.5 481.6 1.002 2.OZOA 109 .2  . I 5 4  -2.4 - 1 3 . 3  189.7 
,605 102.5 .441 1 .192  196.B $17.0 .667A 1.7180 77.2 8.384 1 .4  5 .4  281.5 
,206 106.8 ,294 .769 283.6 538.0 .343 .995A 90.8 .64J -.1 21.6 8 4 . 9  
1.80 4 .12  12.09 1/1/2 1 5 . 1  91.3 32.8 ,459 3.545 i 2 . 7  209 .1  -9 .9  101.60 
4-2630 .170 66 .1  39 .6  2 .4  
4-3056.4 .211 100.1 25 .8  .8 
4-3220 ,362 3 1 4 . 2  10 .7  8.4 
13.20 8.80 4 . 2 8  4.40 
31 .7  
25 .9  
10.0 
4 .24  - 
4-e670 4-2830 . I 6 0  82.8 
4-e690 4-3014.11 ,212 101.3 
4-3014.11 4-3230 .S83 312.2 
15.19 8.79 
2.0 .156 91 .2  .344 1.532 3s5.2 479.6 1.005 e.019A 109.8 ,750 -1 .9  -1e.e 191.6 
a9 ,600 102.4 .44? 1.185 196.3 313.1 .654A 1.7150 76 .0  1.383 2.4 4 .9  281 .9  
J.3 1.204 107.9 -311  .765 26i.i 948.7 .327 1.003 8 6 . 1  ,836 -.e t 1 . 7  71.8 
4 .59  7.98 4.S5 32.36 1/1/2 12.9 113.4 30.8  .410 3.763 12 .4  200 .1  - 9 , 6  99.70 - - MARS ARRIVAL O A T €  = 2442840 ( 2 MAR 19Ta) 
4-2590 4-2840 -306  4 4 . 8  
4-2900 4-3027.0 ,296 119.4 
4-3027.6 4-5110 .769 2 6 6 . 6  
85.55 13.22 
1 0 . 1  
24.3 
- 2 . 1  
6 . 5 0  
-1 .9  1.064 105.4 .?I20 1 .243  286.8 332.8 .84J 1 . 8 4 1 A  93.4 ,640 .2 22.4 1 2 0 . 8  
1.9 .SO6 106.5 .619 1.OS7 190.8 260.9 .403A 1.7120 55.9 1.350 1 . 4  2.1 eTU.0 
- 1 . 4  1.389 123.2 .638 1.191 267.8 476.1 .432 i .950A 128.6  1.090 4 . 5  2 3 . 4  47.8 





4-2360 4-2840 .288 51.6 
4-2900 4-3032.L ,279 115.6 
4-9032.d 4-3120 .69S 273.7 
14.63 12.58 
4-2S70 4-2840 . 2 I 2  38.7 
4-2900 4-3030.3 .261 112.2 
4-3030.8 4-3130 .626 280.4 
14.01 11.13 
4-1560 4-2840 . 2SB 65.5 
4-1900 4-3040.6 . e l 6  208.0 
4-3040.L 4-3140 .166 266.6 
13.62 11.24 
4-2390 4-2840 ,249 72.2 
C-P900 4-1043.7 ,249 108.0 
4-3043.7 4-1150 -518  292.1 





10 .4  
2 5 . 5  
1 .7  
5 .88  
-2.1 1.087 104.3 .311 1.260 2 9 3 . 3  527.8 .E68 l . 6 5 l A  95.4 .656 .0 21.8 135.3 
1 .7  .531 106 .1  ,980 1.087 192.5 269.6 ,496A 1.7180 59 .8  1.359 1 .4  2.4 2 7 2 . 6  
- , l  1.349 120.5 .576 1.057 267 .1  479.4 ,449 1.665A i 2 J . O  1.042 3.S 2 4 . 8  5 6 . 9  
2.28 J.68 6.25 21.74 2/1/i? 60.0 11.8 2 . 7  .125 42.229 Y0.1 160.2 1 0 . 1  9 0 . 8 0  
-2.9 1.091 103.2 .SO4 1.270 297.9 522.6 ,889 1.66VA 97.2 ,664 1 . 1  20.6 149.S 
1 . 9  .552 106.0 ,949 11.114 194.1 277.9 ,503A 1.7250 63.2 1.366 1.4 2 . 7  2 7 5 . 2  
.9 1 .316 118.0 ,520 .969 267. )  482.7 .469 1.474A 121.3 1.001 2.6 23.7 65.6 
2.27 5.89 5.87 19.80 2 / 1 / 2  67 .2  17.6 5 . 3  a 1 5 3  21.636 10.3 107.4 10.0 91.80 
8 .8  
25 .8  
3 . 6  
5 .62  
- 3 . 0  1.095 102.3 .§OO 1.297 302.8 517.9 .908 1.666A 98.9 ,673 1 . 8  20 .1  162.2 
1 .4  .569 105.9 ,523 1.1Sl 193.7 2 8 5 . 6  .545A 1.7320 66.2 1.372 1.4 3.0 277.1 
1.8 1.289 l l ' J . 7  ,471 .910 267.2 486.5 .481  1.338.4 117.7 ,967 1 .8  26.0 1 4 . 4  
2.37 5.79 5 .62  18.10 W l / Z  56.4 19.9 9 .4  .186 12.060 5 . 0  192 .1  -3.8 93.20 
.108 
- 5 6 8  
.481  
2 . 0 5 9  
4.6 
2 8 . 0  
5 . 4  
9.46 
-4.0 1.100 101.3 ,298 i . 3 i l  307.4 513.1 .925 1.709A 100.4 ,682 1.0 21 .6  173.9 
1 . 3  .562 106.0 ,502 1.158 197.2 292.8 ,576A 1.7590 68.8 1.377 1.4 3.4 278.6 
2 .4  1.268 113.8 . re8  ,867 266.9 490.6 ,496 1.239A 114 .2  .939 1.2 21.6 82 .3  











4 - 2 6 4 0  





- 5 . 1  -6.  
26.0 1 .  
7.0 2 .  




8 . 3 6  5.s3 
,297 1.838 
,466 1.175 





46.4 25 .8  
,940 I.786A 1 0 1 . )  
.604A 1.7490 7 1 . 1  
,109 1.166A 110.8 






4 - 1 0 5 4 . 4  
4-L010 
4-2900 
4 - 3 0 9 8 . 1  
,251 
9 .244 
. 4 7 5  
1 3 . 7 I  
. e 3 4  
-236 
.see 
11 .3;  
,191 
> I  .L31 
.3$9 
I 3 . 9 9  
* 172 











89 .6  
9 r . d  
312.9 
9 .68  
66.6 
97.4 
5 1 4 , s  
.40 
-691  5.4 27 .6  184.0 .140 
.581 1.4 3.8 e 9 9 . 7  ,473 
,916 . 7  25.e 89.4 ,360 
11.7 199.7 - 1 O . S  90.30 .42Z 
a187 
.5ee3 





. I 3 1  - 3 . 4  -17.9 166.8 . I 7 8  
.sgo 1 . 9  5 . 1  z80.0 . s 6 0  
. 1 O S  1.406 
.456 1.208 
. S l l  . 788  
le.92 l / l / 2  
528.9 496.5 
201.9 314 .0  
265.0 913.3 
41.0 4 5 . 9  
,980 1.831A 1 O J . O  
.6I7A 1.7600 76.0 
. 3 4 0  1 . O S B A  SOl.6 
29.5 , 4 0 3  5.950 
335.0 b92.0 ,990 1.8661 105.9 
t O l . 9  31?.2 ,086A I.?B$O 77.0 
Z s S . 5  520 .1  , 1 1 5  1.0199, 9 8 . 0  
28.5 56.4 32.0 . 4 4 l  3.690 
,718 - 8 . 3  -S2.1 190 .1  
4369 1 . 5  5 . 1  e60.9 
.@IO - .e tE.3 101.9 
13.3 ~ 0 6 . 9  - 1 0 . 9  io1.0~ 
6 1 . 0  8 .0  1 .123  97 .1  
25.8 . 6  .612 1 0 6 . l  
10.4 9.3 P.219 101.8 
5.22 9 .91  7 . 3 1  9 . 1 4  
8 5 . 1  - , 7  .Ole 106.8 
10.9 3 . 5  $ . e l 4  107.1 
1 . 8 6  5 .69  7.00 5.1e 
,306 I . 4 2 6  
.432 I.rn14 
.SO1 , 7 8 0  
12.46 1/1/2 
. re4  - 4 . 0  - e e . s  1 s i . e  
.so0 1.5 5 . 5  m c . 9  
4-PEIO 
4-2900 
4-305 I .o 
,998 II .9001 106.6 
,671.4 1.9630 77.9 
33.7 ,469 1.446 
. 5a8  S . O O ~ A  94.7 
.911  l . 4 4 9  
-449 1.217 
.e93 . I 7 4  
l L . 1 7  1/1/2 
341 .5  489.6 
102.1  316.8 
265.0 926.6 
22.4 7 1 . 1  
25.6 - . l  .617 $06.1 
11.1 3 . 4  1.209 106.1 
4 . 3 1  5.70 7.16 5 .09  
2 . 5  1.142 92 .1  . l i b  1.467 948.8 487.4 L.004 1.9S;A i 0 ? . 3  . I S 7  -8 .6  - 1 9 . 4  190.9 
- . 7  .617 1 0 6 . i  .449 1.217 202.1 316.7 .67lA P.?630 7 7 . 3  1.390 1 . 5  1.1 L60.6 
3.3 1.200 .%OB.? .2B3 ,770 261.8 937.4 , 5 4 4  .995A * ¶ . I  ,644 - . I  21.3 86 .e  




4 . 1  







ioo .00  





8 . 9  
-.e 
- 
- 1 9 . )  
5 .3  
1.11 
- 8 . 8  
39.  
2 5 . 7  





.e 1.147 90.8 
4.03 V.43 5.12 
8.0 P.201 l12.4 
4.11 Y.36 9.33  
~ A R 5  ARRI - 
.321 1.481 596 .7  489.8 1.009 1.9544 107 .8  
, 4 5 4  1.210 201.8 315.2 .$doh 1.7600 70.4 
,308 .766 261.9 547.9 .190 1.002 $ 6 . 5  



















1 t o o  
.611 




8TOCOVER TIME * 60 D A Y S  1075 INBOUND SWINGBY M133ION DURATION = 160 DAY9 
MAR3 ARRIVAL DATE I 2442650 






. 5 8 l A  
,496 




- A  








98 .7  
6 8 . 9  
114.4 
7.842 
-. .E - 
V 2 I 2 OECLO R A E  BPEEDO 
V 4 I 4 OECL4 R A 4  EPEE04 
V 6 I 6 DECL6 R A 6  3PEEC6 
_. INC-_RAP - JECLP ETA PERfC 
------I-. -- 
LAUNCH ARRIVE EPEE01 R A I  OECLl I 1 V 1 
DEPART 3WNGBY SPEEDS RA3 OECL3 I 3 V 3 
3YNGBY RETURN SPEEDS R A 5  OECL5 I 5 V 1 
PROP AERO DVL O V A  EVA 
4-2500 4-2050 a243 71.3 6 .4  -3.S 1.098 
4-2010 4-3044.1 .e77 103.1  25.0 1 .2  ,600 
4-3044.1 4-3150 , 520  203.0 5.5 2.4 1.270 
13.91 11 .54  5 .38  2.37 1.79 
__ . 
PSI 1 ECCEN 3MA THETl THETZ 
PSI 3 ECCEN 3MA THET3 THET4 
P S I  5 ECCEN SMA WET5 THE16 
O V O  EVR TYPE3UN '-SUN R 
101.2 .293 1.309 307.3 517.8 
110.3 ,512 1.189 202.4 294.3 
113.7 .430 .e71 267.2 490.3 
6.18 18.72 2/1/2 1 4 . 5  22 .8  
.675 2.6 21.S 171.3 . l o @  
1 .385  1 . 5  3 . 6  276.4 - 5 2 0  
.942 1.2 25.7 6 2 . 7  .4f!l 
8.6 108.3 -7 .2  0 5 . 3 0  1 . 5 2 0  
4 - C I O O  4-2650 ,237 78.2 -.8 -5 .0  1.103 100.2 -291  1.328 312.4 513.2 .942 1.714A 100.1 -683 4 . 2  2 5 . 2  132.5 - 1 1 3  
* - 2 O l O  4-3047.1 ,273 100.0 21.0 1.1 . 6 l l  110.2 ,496 1.207 203.9 300.9 .608A 1.8060 71.3 1.390 1 . 5  4 . 1  e70.3 a 4 7 7  
4-3047.3 4-3180 ,477 208.2 7 . 1  2.0 1,252 111.8 .395 .E39 266.9 495.1 . $ l o  1.169A 111.0 .918 a7 25 .1  89 .8  ,363 







.E83 6 5 . 5  
.270 00.1 





13 .96  10.49 
4-2850 .168 86.3 
4-3057.1 ,264 95.4 
4-3210 ,359 315.1 
13.52 10.11 
-18.0 -0.2 1.108 99 .1  .e90 1.347 317.6 108.9 ,917 
25.8 -1.0 .619 110.1 .484 1.222 205.2 506.7 .631A 
8 . 5  3.2 1.238 110.2 .361 . E l 7  266.6 500 .5  .122 
5.70 3.38 6.76 5.98 14.43  2/1/2 53.2 31.0 23 .3  
50.6 5 .0  1.124 95.4 .293 1.404 335.8 498.1 ,993 
2 5 . 5  - . 7  ,633 110.0 .464 1.250 207.6 319.1 .67OA 
11.0 3.5 1.214 107.0 .SO1 ,781 265.7 520.0 .546 
50.6 3.9 1.130 94.0 .298 1.421 342.8 495.3 1.000 
25.4 - .7  .E35 110.0 .461 1.253 207.0 321.0 .676A 
11.1 3.4 1.210 108.6 ,292 . I 7 1  265.2 527.9 . I 4 0  
4 . 2 6  3 .41  6 .81  5 . 8 5  12.18 1/1/2 27.3 70.1 35 .6  
4 - 6 3  3.47 8.07 1.86 12.47 i i i i z  35.8 55.6 33.6  
1.7386 101.3 
1.8140 73 .2  
1.1121 107 .7  
.310 4.950 
1.816A 104 .1  
1.8290 77.3 
l.Ol6A 9 6 . 2  
.442 3.457 
1.841A 104.6 
1.8310 77 .0  
1.0021 04.9 
,466 3.276 
.690 8.5 36.4 105.0 -160 
1.395 1 . 5  4 . 5  270.6 . 4 4 0  
,899 .S 24 .2  95.6 .311 
11.0 202.5 -0.0 06.70 1.216 
.712 -8 .1 -28.4 178.3 . la5 
1.398 1.6 5 . 6  270.7 e369 
,861 - .4  21 .4  101.7 . I 0 2  
12.6 207.8 -8 .9  103.40 1.085 
,716 -4.0 -21.5 166.0 . l e 2  
1.390 1.6 6.1 279.5 a319 
. d l 2  -.I 21.0 07.0 .170 










4-2660 4-2850 , 1 5 5  61.6 45 .6  3.0 1.135 92.3 .299 1.434 5 5 0 . 0  493.1 1.005 1.864A 1 0 5 . 4  .722 -2.0 - 1 7 . 6  100.3 ,165  
4 - Z P l O  4-5057.3 -264  05.4 25.4 - .7  ,635 110.0 .461 1.253 207.8 321.0 .676A 1.8300 77.0 1.390 1.6 6 . 0  270.5 - 3 5 9  
4-3057.5 4-3220 ,350 315.6 10.8 3.3 1.207 106.7 .292 .771 264 .1  536.8 . I 4 6  ,996A 01.3 .E44 - . 4  21.1 8 7 . 6  -16% 
4-2670 4-2810 .152 74.7 41.6 2 . 5  1.139 90.4 .303 1.444 358.2 491.6 1.006 1.882A 105 .9  .725 -2.2 - 3 5 . 4  192.9 .160 
4-2910 4 -5055 .8  - 2 6 1  96 .1  25.5 - . 7  ,652 110.0 .465 1.247 207.3 317.8 .667A 1,8270 7 6 . 9  1.398 1.6 5 . 6  270.8 e376 
4 - 3 O l 5 . 8  4-3230 .376 314.1 10.1 3.3 1.205 107.6 .306 .767 261.9 547.2 .532 1.001 8 6 . 9  ,837 - . 3  21.3 74.0 . 1 7 8  
13.SO 9.93 4 .06  3.57 6 .97  5.87 12.28 1/1/2 20.0 110.5 34 .2  ,425 3.400 11.2 LO8.0 -7 .6  102.20 1.020 
1 3 . 4 ~  0.04 4 . 1 1  3.48 6.88  5.84 12.08 i / i / e  22.7 8 8 . 8  36.0 ,467 5.236 11.0 c00.7 -7 .7  io4.io 1 .043  
















1 5 . 5 6  
.254 
.320 
, 5 7 4  
15.00 
,230 





































3 .7  
1 . 5 5  
7.8 
25 .6  






-0 .8  
25.6 
6.6 
5 .21  
70 .0  
25.2 
11.1 






L ¶ . B  
t . L  
1.04 
-4 .4  
e9.4 















































1.272 297.2 531.0 
1.186 204.3 281.1 
2 / 1 / 2  84.0 17.0 
.987 e6e. i  481.6 
.E87 
- 5 l Z A  
.468 






1 5 . 9  
,943 








4 2  
1.657A 9 3 . 0  














7 .6  
,676 
1.401 
. o m  
0.9 

























1 . 5  
1 .e 












t o e .  1 
-8.1 
1 .e 
- . 4  
LO7.1 
- 4 . 1  
1.6 










22 .7  141.4 -095 
3.1 275.3 e634 
2 5 . 6  66.6 -563  





C2.0  l S 5 . 5  e 0 9 5  
3.s 276.8 .¶74  
25 .8  75.1 .490  









2 .5  1.271 
2.23 5 . 6 5  
-4 .3  1.101 
-1.1 ,638 
2.0 1.253 
2.40 5 .82  




1.304 307.2 522.0 
1.236 208.3 2 9 6 . 8  
2 / 1 / 2  61.2 22.2 
1.320 512.4 517.7 
1.256 209.9 303.2 
,842 267.1 494.7 
2/1/2 14 .0  21.0 
1.337 317.8 513.8 
1.272 211.3 309.1 
,819 266.8 500.0 
C/l/t? 52.8 30.5 
.e75 267.4 489.0 
1,661A 0 7 . 0  
1.8880 69.2 
l .252A 114.7 
,220 7.23s 




1.716A 9 9 . 6  
1,0080 7 3 . 8  
1.1141 107.9 
,309 4.627 
22.0  168.4 .IO0 
3.9 277.6 . l e 2  
C 5 . 6  63 .1  -424  
-6 .0  96.20 1.375 
2 4 . 1  180.1 ,110 
4 .3  278.4 .478  
24.0 00.2 .sa5 
- 6 . 0  97.90 1.214 
31.2 101.9 .132 
4 .6  P76.7 ,441  
t 4 . 0  06.Z ,313 
















e214 88 .3  
.301 94.4 
-360 314.0 
1 5 . 1 T  11.60 




6.0 1.120 05.1 .e82 1.385 336.5 503.3 .004 1.777A 
- .7  .E58 114.0 .480 1.301 213.8 321.6 .876A 1.9260 
3.5 1.215 107.0 .SO1 ,762 268.0 519.4 .547 1.017A 
4.7 1.125 03.6 ,264 1.309 343.5 300.7 1.002 1.706A 
-.E ,859 113.0 .473 1.305 214.1 323.6 .68IA 1.9200 
3.4 1.211 106.B .C9I -776  (85 .5  527.3 , 5 5 0  1.OOSA 
3.46 6.88 6.70 12.49 1/1/2 45.6 54.8 36.0 ,442 



















L1.l l O Z . 6  
-6 .0  104.60 
-26.1 164.0 
B.4 277.e 
c 0 . r  00.2  
- 7 . 3  ias.so 
L3.B 111.3 
4.B 177.0 
e4.0 $0.8  
LB.1 10B.O 
S . 1  t T 6 . B  
L3.B BB.7 
- 7 . 1  101.80 
-B.? w . a o  
- MARB ARRI 
18 
8TOCOVER 71UE : 00 D A Y S  1975 INBOUND SWINGBY M13510N DURATION Z 600 O A Y S  
1 3  DEC 1 9 1 5  
LIUNCH ARRIVE SPEED1 kAl'--OECL¶ I 1 V I -Wl  I - iCCEN' $MA WET1 THE12 PERlH APHEL PSI 2 -V 2 ' I  2 OECL2 RAP SPEED2 
DEPART SWNGBY 8PEEOJ RA3 DECL3 I 3 V 3 P S I  3 ECCEN $HA THETS W E T 4  PERlH APHEL PSI 4 V 4 I 4 OECLl Ab4 SPEED4 
OWNGBY RETURN 0PEECS R A 5  DECLl 1 I V 5 PSI I ECCEN SMA THE15 THE10 P E R I H  APHEL PSI 6 V 6 I 0 DECL0 R A 6  SPEED6 
-KVA-- C V D  -FVR_--TYPE- SUN A SUN R-LCPPA - A  R A P  DECLP ETA CERIC 
- M A R S  ARRIVAL D A T E  = 2442700 I 1 1  DEC 19791 -- 
4-2320 4-2760 .345 20 .9  4 . 9  -1 .2 1.080 107.0 ,343 1 ,209  200.6 515.7 .795 1.623A i 0 1 . 6  -080 - . 9  18.4 111 .3  ,142 
4-2820 4-3020.6 154.0 21 .8  1.8 , 5 4 8  70.3 ,553  1.068 168.4 272.8 ,477A 1.659 6 1 . 7  1 . 1 9 4  - 3  - 9  2 6 2 . 0  a 6 3 1  
4-8023.6 4-3120 . O S 1  266.7 - . 2  - . I  1 313 119.3 ,553 ,950 264.4 b04.8 . 4 4 7  1.409A 122.2 ,994 3.9 2A.5 5S.S -160 
1 5 . 5 1  12.111 P.26 3.00 - 4 1  1.25 20.21 2 /1 /2  6 3 . 3  10.9 4 . 1  . l a 2  27.948 10.0 114.6 10.0 89.3L 9.828 
M A R S  A R R I V A L  D A T E  = 2 4 4 ~ 7 6 0  
. - . -_____.-.___ . 
- --.I . _- 
4-2530 4-2700 .s59  20 .3  1 . 1  - 1 . 4  1.081 107.1 .a44 1.230 201.2 ~ 9 . 1  . a i 2  1.504A 103.9 .a94 - . e  1 7 . )  123 .6  . i s 2  
4-2820 4-3OJl.C -223 133.9 2 2 . 1  1.8 - 5 6 2  77.7 .129 1.085 108.3 279.8 ,510A 1.65J 04 .0  1.599 -1 - 0  206.0 . S O 4  
4-303%.* 4-3130 -994 2 7 3 . 0  1 . 5  - 8  1.289 117.0 $ 4 8 1  ,904 2a4.4 481.8 ,403 1.34411 118.8 ,963 L.B 21 .0  62.2 * g o 1  
15.13 11 .91  7 . 1 3  1 . 2 0  6.00 4 .00  08.86 21112 91.6 20.9 7 . 7  ,171 14.972 0 .8  180.0 - 8 . J  90.90 2.384 
* e o 7  132.3 21.2 1.0 . 9 7 3  78.9 !.500 1.100 168.4 286.2 .J?iOA 1.651 07.1 I.Z.02 - 3  e 8  PB9.0 , 5 4 3  
4-3033.e 4-3140 a 6 4 3  200.1 3.2 1 . 5  1.266 114.9 h.446 ,004 204.4 491.0 ,479 1.25OA 115.4 ,957 L . 2  20.9 70 .8  a439 
13.00 11.49 7 . 0 3  3 .80  6 . 9 1  4.44 17.14 2/1/2 41.9 23.4 11.4 .e04 10.020 12.7 148.0 -12.5 92.40 1 .038  
4-2360 4-2700 , 3 5 8  4 9 . 6  9 . 1  -2 .3  1.103 100.4 . 3 3 1  1.310 291.5 497.4 ,841  1,778A 108.1 3 2 6  .I 11.0  142.8 -185  
4-2020 4-3030.9 ~ 1 9 5  131.0 2 3 . 0  1 . 7  -501 79.8 .480 1.113 168.0 292.2 . I ? B A  1.047 69 .4  1.369 - 3  - 9  271.4 .100 
4-5050.8 4-3150 .900 280 .1  4 . 9  2.1 1.251 115.0 .410 .035 204.3 493.8 .49S 1.177A 112 .0  .915 1.6 20 .6  78.L .SO5 
18.08 11.17 7 . 0 i c  3.91 7.31 4 . 1 5  18.09 2/1/2 34 .0  26.6 13 .2  .241 7 . 5 4 0  15 .7  199.1 -19.4 9S.80 1 . 9 7 0  
.331  31.9 7.1 - 3 . 5  1.113 100.1 .369 1.350 295.2 491.9 ,896 1.057A 110.1 .743 1.0 19.0 150.5 .e07  
. i 86  129.8 24.3 1 . 7  .589 8 0 . 6  .404 1.123 108.7 297.7 .602A 1 . 0 4 5  71.3 1,300 .1 1 .0  273.3 - 4 0 2  
4-3042.2 4-3100 .402 291.3 0 . 5  2.0 1.237 111.4 .378 .013 264.1 500.5 .ti06 1.120A 100.8 .097 8 .2  20.4 04.9 -331  
PI.10 10.99 7 . 0 0  4 .42  7.01 3.93 14.82 2/1/2 28 .1  30.7 18.9 ,282 6.081 17.3 193 .5  -16.8 9 4 . 9 0  1.412 
0 *Sss 35.9 8.0 -1 .7  1.094 106 .1  ,349 1.271 207.8 103.4 .820 1.YiSA 106.1 .709 - .E 17.0 $ 3 3 . 0  
- __ ._ - - MARS ARRIVAL DATE E 2442770 (23 OEC 19751 -
4-2520 4-2770 .343  21.2 4.P - 1 . 3  1.078 1 0 7 . 5  ,340 1.203 280.1 S20.2 ,794 1.011A 99.6 ,069 - . 8  18.9 107.3  a133 
4-2650 4-3027.0 .E38 134.2 21 .9  1 . 8  ,550 70.8 , 5 5 5  1.003 170.0 271.7 ,47211 1.653 01.4 i . 3 5 2  . 5  .8 204.4 .e58 
4-3027.0 4-3120 .e56 267.7 - . 2  -.l 1.316 119.4 ,539 ,970 2 0 4 . 9  484.0 .447 1.493A 122.0 1 . 0 0 0  3 .5  24 .0  5 4 . 0  . g 7 0  
13.10 1 2 . 3 6  1 . 2 2  2.03 6 .24  5 .13  EO.42 2 l l l 2  7 2 . 1  18.4 3 .5  .140 32.910 10.4 175.9 10.4 09.3L 4 . 4 5 4  
4-2130 4-2770 .334 28.6 8.9 - 1 . 9  1.064 100.9 .338 1.228 283.8 814.1 .013 1.044A 102 .0  ,682 - . J  18 .3  120.8 .139 
4-2030 4-3031.9 .210 132.0 2 2 . 6  1.7 . 3 5 2  0 0 . 2  .520 1.1381 170.9 278.8 .512A 1.649 0 4 . 5  1.557 .El 1.d 207.F . I 9 0  
4-3031.8 4-3130 .390 2 7 4 . 1  1 . 5  .8 1.292 117.1 .492 .912 264.9 4 8 7 . 2  .464 1.36lA 119.1 .938 e.8 25.8 62.6 .SO8 
14.60  11.73 7.04 2 .93  0.34 4 .69  18.75 2/1/2 59.3 20.4 7 . 0  .168 16.399 5 . 0  (81.3 - 4 . 8  90.9D b.587  
4-2540 4-2770 ,327 3 0 . 1  8.1 -1 .7  1.090 108.4 .340 1.258 207.5 308.1 .030 1.68SA 104.2 ,096 - . 2  17.4 132.5 .149  
4-2830 4-3036,O ,203 131.2 2 3 . 3  1 .7  .564 81.3 .501 1.097 171.1 205.5 .547A 1 .846  00.9 1.301 .I 1.1 L T O . 0  .947 
4-3036.0 4-3140 .547 201.2 3.3 1.0 1.271 115.0 ,450 . 0 7 1  2 6 4 . 0  490.8 ,479 1.2S2A 1 1 9 . 7  -941  2 . 1  20.4 71 .2  ,440  











4-3039 * 7 
4-5150 
4-2770 






.191 . 502 
14 .34  
. 3 2 l  
9 182 
. 4  04 
14 .11  
.329 











60 .7  
123.5 
297.3 
10 .81  
9 . 2  
2 4 . 0  
5 .0 
0 . 8 2  
8 . 1  
24 .8  
0.0 
0 .79  
2 . 0  
24.9 
8 . 0  
0.04. -- 
-2 .2  
1 . 0  
2 .it 
3.47 
- 3 . 1  
1 .0  
2 . 8  
3.00 
- 9 . 5  
1 .5 
3 .0  
4.47 
1.098 101.8 .34S 1.291 291.2 $02 .2  
,974 82 .2  ,481 1.110 171.4 291.7 
1.234 113 .1  .412 .840 264.7 495.0 
0.87 4 . 0 9  16.00 2/1/2 39.2 20 .0  
1.100 105.6 ,353 1.330 291.0 490.3 
,501 82.9 ,404 1.121 171.0 297.3 
1.239 111.4 ,300 ,817 264.1 499.7 
9.20 3.84 14.92 2/1/2 32 .2  30.0 
1.116 105.2 .§e4 1.375 290.0 490.0 
. J 8 7  6S.J .451 1.i30 171.9 302.3 
1.228 110.0 ,353 ,000 264.4 J05.0 
7.80 3 . 0 8  14.01 2/1/2 29 .0  35.2 
- MARS ARRlVAL DATE = 2442Y80 ( 2 
.840 1.737A 
. I70A 1.844 
-493  1. l00A 
14.0 .e38 
.061 1 . 8 O O A  
.0OOA 1.642 






JAN 1970) - 
100 .2  
6 9 . 2  
112.4 
1.048 
108 .1  
71.2 
109 .1  
0.270 
109.9 
72 .9  
10) .  9 
a . 2 r e  
.4  17 .0  1 4 2 . 5  
. I  1.3 2 7 2 . 9  
1.0 20.1 70.9 
190.0 -14 .4  93.00 
1.4 I 11.9 5 2 7 4 . 8  150 9 
1 .1  20.L 85.7 
194.8 -10.0 9 4 . 6 0  
3 . 9  c s . 1  119 .7  
.8 1.8  270.3 
.I 25.8 91 .1  




1 . 0 3 2  
-183  
. 4 0 4  
* 315 









5 . 1 3 7  
. I  e9 
.e03 







, 5 9 3  



















. 9 7 4  
3.3 
.08d 










































I 1 5 0  
13 .95  
.515 
. l o 9  
,105 
15.18 
21 .0  
233.2 
208 .1  
12.28 












4 . 0  
2 2 . 1  
- . 2  
7.23 
0 .0  
22 .9  
1 . 6  
0.99 
0 .4  
23.8 
5 .3  
0 .61  
9 . 3  
24.S 
1 . 1  
0.67 




-1 .5  
1 . 7  
.e 
2.74 
- 1 . 9  
1 .8  
1 .8  







1 .323  
0.14 
1 .OB1 
. s 4 4  
1.296 
0 . i 5  
1 .067  




. 5 6 7  
1.256 
0 .12  
107.0 





117 .3  
4 . 6 1  
100.2 




04 .8  
113.2 







- 4 9 0  
18.92 





, 4 8 2  
. 4 1 5  
18.11 
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4-L?010 4-2780 ,291 01.7 
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8TOPOVER l I U E  m 60  DAY3 . 1915 INBOUND 3WINGBY 
;*UNCH ARRlVE 8PEEDi- R A l  
DEPART 3WNCBV IPEtOS R A 3  
8UNGBV RETURN 6 P t E O 5  R A 5  
PROP-$ER7 
4-2570 4-2790 ,299 5 9 . 3  
4-2650 4-3047.3  , 1 7 4  120.3 
4-3041.3  4-3170 , 4 3 4  299.1 
13.46 10.02 
- --___ 
- .- - __  
OECLl I I V 1 
OECL3 I 3 V 3 
OECL5 I 5 v I 
OVL OVA EVA 
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8 . 1  3.0 1.231 
6 . 3 6  3 . 4 4  6 . 0 4  
--- 
- ____ __ - - __ . . . 
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P31 5 ECCEN 3HA THE15 THE16 
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106.1 . 7 l L  8.2 16.9 1 5 9 . 8  ,163  
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1 4 . 1 1  1 0 . 0 9  6 . 5 3  4.09 7.41  3 .56  13.38 2/1 /2  3 4 . 0  4 0 . 3  24 .4  .363 4 .130  1 6 . 3  203.1 - 1 5 . 0  91.30 1.350 
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24.1 5 5 . 4  .eo0 
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-1.8 1.083 106.0  ,321 1.234 286.5 S21.6  ,831 1.637A 9 8 . 5  .665 - . l  1 9 . 7  123.1 ,116 
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1 6 . 0  136.0 .le&? 
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1.1 .582  9 2 . 1  .444 1 . 1 4 3  182.6 306.6  .e361 1.6490 1 4 . 3  1 . 3 7 2  1 . 1  
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4 . 1  C O l . 2  ,360 
LL.3 1 8 . 9  ; l e e  
-1L.t 00.80  1.L37 
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92.L , 440  1 . 1 4 5  182.8 330 .1  .641A 1.6500 74 .8  1.373 1.1 3.6 C60.6  .396 
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10e.o ,323 ,102 (59.3 151.1 , 5 1 8  1.ooo 0 4 . 5  .03t . i  et.e 6 5 . 6  . ~ Q B  
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2.3 .131 50.032 
- 
4 . 6  
L3.5 
- . e  
1 . 4 7  
6 . 7  
2 4 . 3  
1 . 6  










L 5 . 8  
6 . 0  
B.t3 
4 - t 5 7 0  4-2810 s t 6 3  58.8 0.7 -3 .0  1.097 103.0 ,311 1.299 t 9 0 . 5  509.5 ,087 l a 7 1 1 A  10t.5 ,000 1 . 6  18.8 157.5 * I 3 1  
4-2010 4-3040.0 ,187 112.3  LO.0 1.L ,577 95.0 -457  1.140 108.0 302.3 e620A 1.8610 7e.8 1.31t 1.1 3.4 26O.L a436 
4-3040*9 4-3170 ,436 300.6  8 . 3  3.1 1.L34 110.1 ,350 ,810 t 8 5 . 7  502.3 e500 1.099A 107.0 e693 s 5  24-0  04.0 ,301 
lC.79 10.01 6 , 0 5  C.70 ..LO 3.05 14.LS t/l/t 45.9 SC.6 LO.0 . S i 6  3.513 14.0  t01.0 -11.0 06.50  1 . 4 C 4  
-1.1 1.070 107.0  ,335 1.212 281.9 5 3 1 . 4  ,006 1.617A 9 4 . 3  
1.6 , 532  9 3 . 0  ,535 1.019 182.6  216.9 .502A 1.6150 63.9 
.9 1.307 1 1 7 . 7  -500 ,945 286.5 4 0 4 . 4  ,465 1.426A 1 2 0 . 5  
2.56 5.99 4.76  19.38 W l l 2  9 4 . 5  18 .7  3.2 .lSO 22.060 
-1.0 1.002 106.0 ,328 1,231 L86.O 125.9 . O S 0  1.632A 96.8 
1 . 5  ,547 9 3 . 0  ,509 1.091 183.5 204 .1  .540A 1.8570 6 6 . 3  
1 . 7  1.232 115 .4  ,462  ,894 2d8.3 480.1 ,481 1 .301A 111.0 
1 . 4 1  5.60 4.46 17.70 2/1/2 80.8 21.0 9.2 ,192 12.506 
- 2 . 0  1.086 105.1  
1 . 4  e 1 5 9  94.2 
2.3 1.262 113.4 
2 .47  5 .09  4 .24  
.320 1.251 290.2 I 2 0 . 4  
, 481  1 .115  184.4 290.0 
.422 .dl7 266.1 492.3 
16.40 L / l / L  81.4 P4.0 
.a51 1.652A 00.0  
.572A 1.6580 66.8 
.49$ 1.218A 113.6 
13.2  .e20 8 . 6 8 6  
-2.4 1.091 104.4 .318 1.214 294.3  514.9 ,010 l.679A 1 0 0 . 7  
1.3 .569 94.0  .470 1.129 105.L t 9 6 . 9  ,598A 1.6600 70.0 
L a 5 8  6 . 0 0  4.01 15.23 t / l / 2  1 5 . 5  2 1 . 6  17.L .e71 0.700 
L A  1 . ~ 4 7  1 i i . r  .so7 ,829 ~65.9 497.0 ,508 i . i ~  i1o.e 
-
. e30  
1 . 3 4 9  
1 .025  
91.0 
. e 4 7  
1.356 
.PO0 













- .?  
1.0 
3 . 1  
119 .5  - .4  
1 .o 
L . 7  
t 6 5 . 8  
- . l  
I .o 
1 . 9  
190.4 




, 6  














- 7 . 6  
1 9 . 6  
L.6 
26.0 
- 1 1 . 5  
10.5 
3 . 0  
11.1 
-13 .1  
90.5 
L10.1 
5 5 . 0  
00.10 
104 .0  
2 1 3 . 0  
6 4 ,  7 
91 .oo 
110.0 
L 7 5 . 5  
7 3 . c  
Ot.40 
133 .3  
277 .5  
61.1 
93.70 





* 1 I S  
.67B 
.607 
6 . 4 1 9  
. e 1 5  
.134 
3.353 
, 1 1 4  




, 4 0 6  
I e 762 
.1e0 






MIS3lON DURATION ? 600 D A Y S  
HAR3 A R R l V A L  DATE 1 C44C6lO 
I ?E8 lor6 
LAUNCH ARRIVE 36E-EDl- R A l - - T E C L r i  ~ ~ ' ~ 3 ~ ~ ~ ~ ~ ~ ~ ~ ~ - - ' T H E l l ~ ~ H E T L ~ E R l H ~ A ~ H E L ~ ~ S ~ ~ ~ ~  L OECLC R A C  8?EEOL 
DEPART 3WNGBY WEE03 R A 3  OECLS 1 3 V 3 PSI  3 ECCEN SMA THE73 WET4 PERlH APHEL P31 4 V 4 I 4 OECL4 RA4 #?CEO4 
8WNCBY RETURN 8PEED5 R A Y  OECL5 I 5 V 5 PSI 5 ECCEN SMA T H E 1 5  THET6 CERIH APHEL PSI  6 V 6 1 6 DCCLI RAE SCEEO6 
BTOPOVER TIME 2 60 D A Y 3  1075 INBOUND 3WlNGOY 
- 
~ ~- 
4 - 2 5 5 0  4-2820 .339 30.1 
4-2860 4-3055.C .230 119.6 
14.16 12.13 
4-2540 4-2620 .320 37.2 
4-2080 4-3039.1 ,219 116.4 
4-3039.1 4-3140 .583 285.3 
13.91 11.46 
4-s0ss.e 4-5130 .si9 w a . 9  
4-2550 4-2820 .303 44.3 
4-2880 4-3042.7 .210 113.3 
13.32 10.94 
4-2680 4-3046.0 .204 110.6 
4-3046.0 4-3160 .473 296.5 
lL .96  10.53 
4-so4c.7 4-3150 .514 e9i .e  









~ 3 0 4  
.516 
13.69 

















3 0 . 8  
115.3 
L 7 9 . 7  
12.ee 
37 .5  
112.5 
11.91 










































i i 0 . e  
ioe.9 
4.11) 
.a14 1.268 294.1 519.3 
,474 1.136 109,J 297.3 
.309 .a32 260.1 496.1 is.eo w i l e  6s.e 27.4 
,311 1 . ~ 9 0  e9e.4 514.1 
.460 1.150 190.1 SOL.6 
.a59 .El2  265.9 501.8 
14.30 L/l/P $2.3 32.C 
.311 1.314 309.6 506.9 
.*IO 1.160 100.9 307.6 
,534 ,797 265.7 507.7 
13.10 e / w e  44.e 31.4 
60.8  -11.9 
100.5 L5.9 
, 10.41 5.91 
3 i e . r  10.9 
MARS ARRIVAL DATE : 2442830 ( e l  fEB 1976) 
-1.7 1 . 0 ~ 0  io7.e 
1 . 5  ,540  101.4 
. O  t.313 117.9 
L.73 6.14 5 .36  
1.4 .557 101.6 
-1.0 1.081 100,s 
1.1 i.eer 115.6 
e .47  5 . ~ 0  5.00 
-r.o i.004 IOS.C 
1 . 3  . I T O  i o i . 6  
+..e i . o m  io4.c 
e.sc 5.14 1 .10  
-r.e r.09~ 103.5 
1.1 ,530 i0r.i 
r . 8 9  5 .91  4.67 
1.4 1 . ~ 2 8  100.9 
L.4 1.L86 113.6 
c.34 1.16 4 . 0 0  
1 . L  ,580 101.9 
L.8 1.L49 111.0 
1.1 1.L38 1 l O . C  
- 5 . 3  1.097 102.4 
1.0 ,595 102.3 
1 . 5 5  5.97 4.61 
-4.7 1.102 101.5 
.9 .a00 lOP.4 
1 . 9 3  0.Lb 4 . 5 0  











































t / i / e  71.4 
I.CO3 L9O.C 
I 1.160 194.7 






I 1.164 196.2 , ,767 265.7 
I C/1/0 4 4 . 0  
r/t/L 49.9 











t 7 . O  
516.5 



























. O O l A  
* 109 







. ¶ a i  
.923 
.894A 








i.657~ o7.e  
1.7040 71.0 
1.160A 110.6 
.C60 0 .556  




i.70~1 i o o . 6  





1 .0351  101.0 
,404 4.09C 
.636 - .4  Ll.7 97.C ,120 
6.6 166.9 0 . 3  91.40 3 . 3 ¶ 0  
,sei 1.c c.4 ~74.7 .e23 
,907 e.o e5.7 0 5 . 5  , 5 4 0  
.a53 .e e i . 6  1~4.0 . i o 6  
.37L 1 . 3  3.1 L79.5 . E l 6  
,937 1.8 L5.9 01.9 a414 
t o . (  195.0 -9.0 04.30 1.706 
.oar . T  t0.5 130.5 .io5 
,375 1 . 8  3 . 5  rw.0 ,414 
,914 .e c5.3 09.0 ,357 
tL.0 199.1 -11.3 91.70 1.407 
1 . I  
I 1 . 3  
I . 4  
L . 1  
1 * 4  
. I  
1 LO5.1 
, eoc.4 






1 3 . 5  
-11.8 
-8.3 1.100 100.7 ,306 1.351 3 l L . l  $03.0  .930 1.78SA 103.5 ,700 1.4 32.4 161.0  
3 .5  1.L13 107.1 .301 .7T9 061.3 520.9 , 5 4 5  1.0131 97.0 ,959 - . 3  Cl.9 1OO.L 
3.46 6.66 4.53 lL.45 ell/?! 46.2 17.1 30.6 . 441  3.760 13.6 t 0 0 . 3  - 1 0 . 7  101.40 
.ti .a03 io2.r ,445 i.ioo 100.7 ~ 1 5 . 6  .EOSA 1.7170 70.7 i.304 1.4 5.r c11.5 
~ T O C O V C R  TIMI m eo O A Y ~  1975 INBOUND OWINGBV MI33ION O U R A l l O N  1 600 D A I S  
HARU ARRIVAL D A T E  2 8 MAR e442140 1076- -- - -____ - 
LAUNCH ARRIVE EPEE01 R A I  OECLI I I V 1 PSI 1 ECCEN--SMA- THE11 THET<PERIH -APHEL PSI 2 V 2 I 2 OECLL R A Z  a P E E D 2  
3WNG8Y EPEE03 RA3 OECL3 t 3 V 3 P31 3 ECCEN 3MA THE13 THE14 P E R I H  APHEL P S I  4 V 4 I 4 OECL4 R A 4  SPEED’ 
aWNGBv RETURN 8PEEO5 R A 5  OECLl 1 5 V S P3I  5 ECCEN 3nA THE15 THETI PERIH APHEL PSI 6 V 6 I 3 OECL6 RA6 SPEED6 
4 -e580  4-2340 e 2 5 8  6 5 . 5  3.6 -3 .0  1.095 102.5 , 300  1 .297  302.8 517.9--:903 1.686A 98 .9  ,673 1.6 20.1 182.2 a 1 0 8  
4-2900 4-3012.3 ,238 99 .9  25.9 .9 .607 106.1 .464 1.200 200.6 309.9 .644A 1.1160 7 4 . 1  1.387 1 . 4  4.7 280.6 ~ 4 . 1 0  
4-3052.1 4-3180 ,410 S 0 6 . 5  9 . 8  3 .4  1 .227  108.9 .335 .799 266.1 506.8 .532 1.067A 104 .3  .BO2 . O  23.3 99.7 * 2 6 S  
13.16 10.81 5.62 2.37 5.79 5.18 13.56 2 /1 /2  56.4 37.4 26 .0  ,358 4.411 13 .2  209.0 - 1 0 . 9  99 .50  1 . 2 3 7  
4-2590 4-2840 e249 72.2 4 . 6  -4 .0  1.100 101.3 .298 1.317 307.4 513.1 .925 1.709A 100.4 ,662 3 . 0  21.6 173.5 * I f 0  
4-2900 4-3054.4 ,236 98.7 2 5 . 6  .8 ,612 106.1 .4S6 1.208 201.3 314.0 . 6 5 7 A  1.7600 76.0 1.389 1 . 5  5 . 1  280.9 .386 
4-5054.4 4-3190 .366 310.0 10 .4  3 . 5  1.219 107.8 ,315 .788 265.9 513.3 . I 4 0  1.036A 101.2 . 670  - . 2  22 .3  101.9 -223  
13.:6 10.59 5 .46  2 . 5 7  5.98 5.14 12.92 2/1/2 46.7 45.5 29 .3  .403 3.9S6 13 .3  206.9 - 1 0 . 5  101.00 1.192 
4-2600 4-2840 .2S1 7 9 . 1  - 5 . 1  -6 .2 1.101 100.4 .297 1.338 312.3 508.5 ,940 1.736A 101.7 ,691 5.4 2 7 . 6  164 .6  ,140  
4-2SOO 4-5016.1 .235 97.8 2 5 . 7  - . 7  .616 106.2 .452 1.214 201.9 317.1 .666A 1.7630 7 7 . 0  1 .390  1 . 5  5 . 5  260.9 -369  
4-3058.1 4-5200 -369  312.7 10.9 3.5 1.214 107.1 ,301 .780 265.5 520.1 -545 1 . O l S A  96.0 -360 - . 3  21.6 101.0 
13.56 10.60 9.49 2.9s 6 .36  5 .12  12.46 2/1/2 46.4 56.4 32.0 .441 3.630 13 .1  208.2 -9.8 102.30 1.160 
4-2630 4-2840 a234 90.3 65.0 8.0  1.123- 97 .1  .303 1.406 328.9 496.3 ,980 1.831A 105 .0  a716 -8.5 - 3 2 . 1  170.1 - 1 0 7  
4-2900 4-3055.1 *E36 98.4 2 5 . 7  .8 .613 106.1 .454 1.210 201.5 315.2 .66OA 1.7600 76.4 1.389 1 . 5  5 .3 210-S ~ 3 7 9  
4-3055.1 4-3230 .379 313.1 10.1 3 .3  1.204 107.7 .308 .768 261.5 547.9 .530 1.002 86.5 .E36 - .e  2 1 . 5  73.3 .181 
14.30 10.34 5.22 3.95 7.35 S.12 12.32 $1112 4 1 . 0  112.0 32.2 ,418 3.602 11.8 t 0 8 . 0  -9 .6 100.80 1 . 0 8 7  
4-2640 4-2640 .191 89.8 51 .8  4 6 1 130 95 8 .3Od 1 4 2 8  335 0 492 8 .990 1.866A 105.9 .724 -4.9 -22.5 i 8 l . L  . i l l  
4-e900 4-3047.0 ,244 103.5 2 6 . 0  1 : l  :593 106:O .486 1:175 198:s 29913 -6O4A 1.7460 7 1 . 1  1.381 1.4 3 . 8  279.8 ~ 4 7 5  
4-3047-0 4-3240 ,475 304.1 8.9 3.8 1.201 112.4 .383 , 759  253.8 563.0 .468 1.050 77.0 .E26 * e ?  2e.2 5 7 . 8  ,261 
13.58 9.89 4.56 3.89 7.09 5.33 13.89 1 /1 /2  28.8 136.0 24.7 a267 4.667 13.6 EO3.3 -11.9 92-80 e 9 7 8  
PROP AERO OVL O V A  EVA OVD EVR E Y E - S U N  A-SUN R KAPPr---A __ E -1,NC -_RAP OECLP E T *  
- _ ~  MARS ARRIVAL DATE : 2442850 (12  WAR 1978) 



















, 2 7 7  
.520 
13 .11  



















45 .1  
103.1 
12.74 





99 .1  
302.9 
11.63 













1i.O -2 .1  1.088 104.4 .311 1.258 292.9 531.8 
25.9 1.1 .611 110.2 .496 1.207 203.9 300.9 
7 . 1  2.9 1.232 111.8 .393 .E39 266.9 495.1 
6 . 1 7  2.23 ¶.66 6 . 0 6  15.47 2/1/2 66.6 2 6 . 3  
10.9 -2.4 1.090 103.2 .303 1.274 297.6 527 .0  
25.8 -1.0 .619 110.1 .484 1.222 205.2 306.7 
8.5 3.2 1.238 110.2 -361  .E17 266.8 500 .5  













1.66OA 9 5 . 5  
1.8140 7 3 . 2  
1.112A 107.7 
.310 4.950 
10 .3  -1.9 1.064 105.8 .323 1.242 268.1 536.7 ,841 1.843A 9 1 . 6  a643 - 2  
e5.9 1.2 .600 110.3 . S i 2  1.189 202.4 294.3 .581A 1.7970 68.9 1.385 1 .5  
5.5. 2.4 1.270 113.7 -430  .E71 267.2 490.3 -496  l.245A 114.4 ~ 9 4 2  1 s t  
8 . 5 6  L.37 5 .79  8.18 16.7e 2/1/2 101.4 22.6 14.7 .E22 7.842 8 .6  198.3 
e651 . 6  
.390 1.5 






9 .6  -2.8 1.094 102.2 .E97 1.291 302.4 522.2 ,908 1.6751. 9 7 . 2  -667  1 . 7  
2 5 . 7  - .9 .625 110.0 .475 1.234 206.2 311.7 .648A 1.8200 74.9 1.395 1 . 5  
9.7 3.4 1.228 108.9 .336 .BO1 266.3 506.4 .S32 1.069A 104.5 -883  - 0  
5.57 t . 2 4  5.67 5.92 13.60 2/1/2 63.7 37 .0  27.2 -357  4.247 12.5 201.8 
23.0 116.9 
3 .6  278.4 
c5.7 8 2 . 7  
-7.2 95.30 
22.8 131.1 
4 . 1  279.3 
25 .1  89.8 
-9.P 9 7 . w  
2 1 . 7  145.6 
4.5 279.6 
-9.9 S 8 . 7 0  
5 . 0  280.0 
23.1 100.2 
-919 100.40 
2 4 . e  95.8 
ei .0  119.e 
6 .4  -3 .5  1 . 0 9 8  101.2 ,233 1.309 307.3 517.8 ,928 1.693A 9 8 . 7  .675 2.6 
25.6 - . E  .630 110.0 .468 1.243 207.0 315.9 .66iA 1.8210 76.3 1.397 1.5 
10.5 3.5 1.220 107.8 ,315 .789 266 .1  512.8 .540 1.038A 101.3 .E71 - .e  
5.36 2.37 5 .79  5.88 12.95 2/1/2 54.5 45.0 30.7 ~ 4 0 3  3.772 12.6 206.5 
- . 8  -5 .0  1.103 100.2 ,291 1.328 31e.4 513.2 .942 1.714A 100.1 ~ 6 6 3  4 . e  2 5 . 2  162.5 
2 5 . 5  - .7  -633 110.0 .464 1.250 207.6 319.1 .87OA 1.8290 77.3 1.398 1 .6  5 .6  279.7 
11.0 3.5 1.214 107.0 ,301 .781 265.7 520.0 .548 1.0161 98.2 ,861 - .4  L1.4 101.7 
5.27 2.63 6.04 5.80 12.47 w i l e  49 .4  5 5 . 8  33.8  .442 3.457 12.8 ~ 0 7 . 8  -0.9 103.40 




106 . 520 
,421 












1 .161  
,108 
- 3 8 6  
.e25 
1 . 1 1 7  
.1e3 
.389 
. l e e  
1 . o m  
4-2610 4-2650 e283 6 9 . 5  -18.0 -9 .2  1.108 99 .1  .LBO 1.547 317.6 508.9 .957 1.7381 101.3 e690 8 .5  36.4 195.0 ~ 1 6 0  
4-2910 4-3057.5 .e64 95 .4  23.4 -.I .635 110.0 ,461 1.253 207.9 321.0 ,676A 1.8310 77.9 1.399 1 . 6  6 . 1  P7S.5 -359  
4-3057.S 4-3210 .359 315.1 11.1 3 .4  1.210 106.8 ,292 . T 7 5  265.2 527.9 .549 l.OO2A 9 4 . 9  .e52 -.I Pl.0 97.0 .170 
14 .91  11.55 5 . 7 0  3.36 6.78 5.85 12.10 2/1/2 53.2 70 .1  35.8 ,466 3.276 12.2 208.5 -8 .2  104.tO 1.082 
MARS ARRIVAL DATE = 2442e60 tez MAR iwei 
4-2560 4-2660 ,992 
4-3047.8 4-3160 .478 
15.48 
I-LOZO 4-3047.0 .son 
4 - r s r o  I-LIIO . e r e  
4-2920 4-3050.0 .306 
4-3OJO.8 4-3170 .441 
14.94 
I-tStO 4-3053.1 , 303  
14.5(1 
4 - t w o  4-e860 .e54 





















0 3 . 0  





7 . L  
6.LP 
11 .4  
2 5 . 8  
8 .6  
5 .69  
10.4 
9.7 
5 . 5 5  
X.8 
10 .6  
1.30 
e 5 . 5  
e5.4 
* .e es .c  
11.1 
5 .13  
- 8 . 0  cs . t  
11.c 






-1  .o 
3 .2  
-#!.e - .e  
3.4 
t . 1 8  
-3.L 
- . 7  
3 .5 
- 4 . 3  
- .7  
L.40 
-6 .7  
- * a  
3 .4  
t . 8 0  
e.16 






















1 . t l i  
6 . t l  
I . t e e  
.e58 
104. ¶ 























,313 1.257 292.3 535.7 
.ill 1.258 Z09.9 303.2 
,394 ,842 267.1 494.7 
15.53 L/l /2  96 .8  25.c 
,303 1.272 297.Z 531.0 
,500 1.272 211.3 309.1 
,362 . e l9  268.8 500.0 
















































9 2 . 0  
71 .5  




































0 8 7 t  













1 . 6  
c o t .  I 
1 .5  





1.8 - .4 





e .3  





- 8 . 0  
4 . 8  
2 4 . 0  
- 8 . 7  
t 2 . 0  
5 . 3  
. - 8 * 8  
5 . T  
C 1 . 9  
- 8 . 9  
L4 .1  
0.1 
t 1 . l  




e t  .s 
eL.0 
a i  .t 


















t 1 7 . 9  
l O L . 8  
104.80 
191 .0 
L 7 7 . 8  




















. I  ?O 
.*#I  
.31a 




MISSIClN OURATION I 640 D A Y S  6TOPOYER TIME = 60 0115 197s INBOUND SWINGBY 
MARS ARRIVAL DATE J E442740 
23 NOV 1975 
LAUNCH ARRIVE 8PEEDl R A I  OECLl I 1 V 1 PSI I ECCEN SMA THE11 T ~ E l h ~ E R I H - - ~ H i L - P S I - P - V  2 - 1  2 OECLL R A O  8PEEDO 
DEPART OWNGBY WEED3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 l H E f 4  PERIH APHEL PSI  4 V 4 I 4 OECL4 R A 4  *PEE04 
(LUNGBY RETURN 6PEEOS R A S  OECLJ 1 I V 1 PSI 5 ECCEH SMA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 DECLI RA6 3PEED6 
PROP AERO OVL O V A  EVA O V O  EVR TYPE SUM A SV_N R KAPPA - A  E INC -RAP-_DECLP ETA PERIC 
* -2SOo 4 -2140  ,363 5.4 -.O - . E  1.013 108.8 .311 1.170 2 7 4 . 5  119.0 .719 1.581A 100.6 .676 -1.4 17.9 92.3 .l51 
4-2600 4-5033.3 +220 132.S 23 .4  2.0  ,193 74.1 .494 1.110 163.4 267.8 . 5 I 6 A  1.664 67.6 1.366 - S O  - a 1  265.3 *IS6 
4-5033.6 4-5140 ,536 277 .9  3.1 1.5 1.261 114.1 ,439 .6Sl 263.4 493.3 .a76 1.224A 1 1 4 . S  -927 2.3 26.6 69.1 *416 
1 5 - 5 8  12.39 7.64 3.16 6.19 4.91 16.64 2/1/2 71.1 2 4 . 1  12.9 -210 8.072 14.5 162.0 - 1 4 . 4  99-60 2.650 
4-C510 4-2740 ,316 12.6 2.6 -.9 1.079 108.4 . 3 J l  1.196 278.0 512.6 .777 1.618A 103.2 -690 -1 .2  10.0 101.4 *I50 
4-2600 4-3037.2 ,206 131.6 24.0 2.0 a600 IS.? .480 1.122 163.3 293.6 .$83A 1.660 69.6 1.360 - e 0  - e l  267.8 -494 
4-303T.L  4-3150 ~ 4 9 4  263.8 4.6 2.1 1 .241  112.6 .404 .E21 263.3 497.6 .492 1.116A 111.2 .BO7 1.8 26.9 76.6 ~ 3 7 1  
15.31 11.96 1 . 1 3  3.33 6.73 4 .45  11.64 2/1/2 16.6 28.1 16.7 ,247 6.867 1 7 . L  106.5 -17.1 0 3 - 8 0  1.413 
4-eSeO 4-L740 -3S5 20.2 5.4 -1.0 1.067 100.0 .311 1.230 281.4 506.3 .793 1.667A 101.7 ,706 -1.0 17.6 116.6 - 1 7 1  
4-2600 4-5040.1 ,190 131.1 24.6 2.0  .EO7 76.1 .464 1.131 163.3 290.9 .606A 1.656 71.6 1.371 - S O  - . I  L69.8 *e56 
4-0040.5 4-3160 - 4 5 8  269.2 6.4 2.5 1.233 111.2 .314 .60$ 263.2 102.4 .SO4 1.106A 108.0 .690 1.5 L6.6 63.0 .320 
lY.30 11.89 1 . 4 1  3.61 7.01 4.22 14.62 L/l /2  47.6 32.4 20.3 .267 1.66t 16.9 190.5 -10.6 95.00 1.339 
-- 
_ _  - - MARS ARRIVAL DATE : 2442740 (23 NOV 1975) - 
4-2530 4-2740 -314 27 .7  7.6 -1.2 1.095 107.8 ,364 1.268 264.9 500.0 .EO7 1.730A 107.9 ,723 - . I  17.0 126.3 .lo9 
4-2600 4-3043.4 ,190 130.4 L1.l 2.0 .611 ?7 .1  ,452 1.i39 165.3 303.1 .624A 1.653 73.2 1.372 - e 0  -.1 L71.3 ~ 4 2 7  
4-3043.4 4-8170 ,427 e93.6 7.7 2.9 1.223 109.9 .340 ,790 263.0 507 .1  .111 1,066A 104.0 ,876 1.0 16.4 67.9 -e75 
11.11 11.50 7.46 1.01 7.40 4 .01  13.76 ~ / i / e  36.0 38.2 23.8 .329 4.656 i9.0 ~OS.D -19.4 96.~0 :.reo - . __ WARS ARRIVAL DATE : t442750  ( 3 DEC 1915) 
4-2500 4-2710 -363 5 . 6  -.e -.9 1.011 108.6 .350 1.161 273.9 523.1 . 7 5 7  1.573A 98.1 .a61 -1.3 17.9 8 7 . 7  
' 4-L810 4-3034.4 . P i 3  132.7 23.2 1.9 ,562 76.7 .500 1.101 16S.O 286.9 .113A 1.6S7 67.4 1.364 .L .4 t67.2 
4-5034.4 4-3140 e S 4 0  270.1 3.2 1.1 1.265 114.8 ,442 .e56 263.9 492.4 .476 1.237A 115.0 .932 2.2 L 6 . 1  69.9 
i 5 . m  iz.ze 7.64 3.03 6.46 4.18 io.99 w i / z  80.6 24.0 i 2 .e  . t o r  9.441 13.6 i113.6 -13.1 9 2 . ~ 0  
4 - 2 ~ 1 0  4 - t r 8 0  ,354 i8.t 2.6 -1.0 i , o n  io6.t .347 i . t m  ~ 7 7 . 1   SIT.^ ,777 1 . 6 0 2 ~  1oi .e  
4-L810 4-3038.1 .e01 131.8 L3.8 1.8 ,591 77.6 .460 1,117 161.9 292.9 . I O l A  1.653 69.6 
4-3030.1 4-3150 ,497 285.0 4.9 '2.1 1,246 112.9 .407 .e30 283.8 496.6 .492 1.167A 111.6 










. 3 7 1  
. E T 9  
18.0 
-1.1 10.3 101.8 
.I! .4 269.7 
1.7 26.0 77.4 
i06.i - i o . c  9 3 . r o  
' -.e 17.9 114.1 
I 1.2 L6.0 84.0 
I 19t.l -17.6 94.90 
.e .I e . i i . 7  
I - .6  17.3 125.4 
. 2  * 6  L 7 3 . 1  
1 .9 26.1 69 .1  
1 1 9 5 . 5  -18.b 96.10 
4-r540 4-e710 
4 - t 8 l O  4-3046.8 
4-5046.0 4-3100 










































1 .071  108.L 
1.251 113.0 





,sei  19.0 
1.080 i o r . 6  
.360 1.290 280.1 
.442 1.141 166.2 
.329 ,162 263.3 
13.17 P / l / 2  38.3 
.372 1.336 291.7 
.435 1.146 166.2 
.313 -774  263.0 
12.61 2/l/L 29.4 
I V A L  DATE 3 244276 
.311 1.162 273.3 
.SO0 1.100 160.4 
.446 .e64 264.4 
17.14 L / l / 2  90.2 
.460 1,113 166.6 
,410 ,631 264.3 
,343 1.209 eoo.0 
,464 1.123 163.7 
.370 .813 264.1 
14.02 L/l /2  63.3 
,345 1.104 271 .0  
11.09 w i / e  16.4 
498.7 





5 4 . 1  














.821 1.715A 108.1 
.631A 1.645 1 4 . 4  
.52S 1.039A 102.0 
26.L -568 4.427 
.OS9 1.633A 110.1 
.647A 1.644 75.4 
.132 1.016A 90.6 
L E . ?  ,401 4 .041  
E C  1971) -
.res - .e  
1.s72 .e 
.E67 .O 











4 .41  
17.3  a 1 7 4 . 9  4 L L
-10.6 96.10 
2s.i 92.e 
4-2500  4-1760 
4-LOLO 4-3035.C 
4-308S. t  4-3140 
4 - E l l O  4-L760 
4-3038.9 4-8150 
*-so20 4-3ow.o 
~ - L I L O  I - L ~ O  
PLOIO 4-~04e.t 
4;504L.t 4-3100 
















- 1 . t  
1 .7  
L.0 
3.00 
,755 l.17OA 96.4 .651 -1.8 17.9 02.9 
. S $ O A  1 , 6 5 1  67.1 1.362 .S -6 LO9.O 
.479 1.210A 115.4 ,937 t . t  L6.5 70.8 

















L . 4  






I . 2 8  
, 7 7 1  l.¶9ZA 99.1  
,576A 1.847 69.4 
,493 1 .117A 112.0 
1IJ. t  .241 7.140 
.795 l.dt3A 1 O l A  
.6OPA 1.641 71.3 
. I O 8  1.12OA 108.8 
16.9 ,202 6 .001 
.667 -1.1 






$ 1 . 3  ioti.1 
18.6 97.4 
.9 t71.4 
26.6 7 8 , t  
-15.4 93.60 
18.4 111.8 
1.0 1 1 3 . 3  
t6.4 8 4 . 9  
-16.8 94.90 
4 - E S 4 0  4 - C I O O  . $ S I  35.9 0.6 - 1 . 7  1.094 106.7 -349  1.271 207.0 503.4 .O20 1.711A 106.1 .IO9 - . C  17.0 133.9 -166 
1-2020 4-3047.7 .172 127.1 25 .1  1.6 .199 81.6 - 4 4 1  1.139 169.1 306.7 .636A 1.641 74.4 1.311 .4 1 . 4  L7S.O .40$ 
4-SO47.7 4-3180 ,101 5 0 0 . 0  9 . 1  3.L 1.210 106.8 .SSO . T O 1  263.0 111.8 .I26 1.043A 102.4 .e69 e 1  L5.L 93.S . e42  
14.19 10.69 7.01 5 - 5 0  6.91 3.63 13.Ll 2/1/2 41 .9  43 .2  L5.1 .367 4.130 10.4 199.7 -17.6 9 7 . C O  1.206 
4 - 2 5 5 0  4-1760 . 3 3 3  43.6 9.1 -2.3 1.103 106.4 e311 1.310 291.1 497.4 ,843 1.776A 108.1 ,726 .I 11.0 142.0 . l o 5  
' 4 - t O 2 0  4-8049.6 ,168 126.7 L5.3 1.6  .do2 6 2 . 0  .a34 1.115 169.Z 310.0 ,647A 1.640 7 1 . 4  1.372 - 1  1.6 276.1 .SO5 
4-3049.0 4-3190 .S61 305 .1  9.9 3 . 3  1.212 107.9 ,313 .776 263.1 118.6 -533 l.Ol9A 99.L -058  - 3  L4.6 94.0 .e07 
5-91 1.31 5 - 1 4  12.69 2 l l l 2  34.0 32.9 26.1 .4OS 4.110 16.4 L O l . 8  -17.4 90.20 1.263 1 4 . 4 7  10.S6 7 . 0 2  
4-e160 4-LI60 a335 51.9 7.1 
4-2020 4-3010.9 .I66 126.2 21.1 
14.96 10.15 7.06 
4-so50.9 4-SEOO .373 30s.o 10.1 
-3.1 1.113 106.1 .369 1.316 291.2 491.1 ,616 1 . 0 1 7 A  110.1 ,745 1.8 19.0 150.1 . L O 7  
1.1 -604 62.2 .*SO 1.146 169.3 312.1 .654A 1.639 76.1 1.873 .I 1 . 7  L76.9 - 3 ? 3  
3.4 1.207 107.3 , 303  .770 263.0 S26.1 . I 3 7  1.003A 9S.9 .E50 .E P 4 . 3  90.4 a181 
4 .42  7.61 3.49 l P . 3 2  P / l / f  28.1 66.1 30 .0  ,432 3.661 10.2 LO3.P -17.0 00 .80  1.237 
-1.1 1.060 109.2 ,351 1.160 272.1 532.3 .746 1.SIIA 94.2 .640 - 1 . 3  17.9 76.6 8145 
1.7 .S64 81.3 .101 1.097 171.1 261.5 .$47A 1.646 66.9 1.361 .I 1.1 C70.6 r S 4 l  
UARS ARRIVAL DATE = 2442770 (23 DEC 19i1) 
1.6 1 . ~ 7 1  i11.0 . m o  . e i i  204.8 490.8 .4?9  1 . 2 6 ~ ~  i15.7 .e41 t . 1  20.4 7 i . r  . 4 4 a  
3.09 6 . 4 1  4.33 i7.21 L / I / L  99.3 22.6 10.6 . t o 1  io.02~ 1 1 . 0  180.3 -11.6 9z.30 1.933 
4 - L 5 1 0  4-2770 -354 13.9 2.2 -1.2 1.073 106.3 .341 1.160 276.4 IJ26.e .773  1.S8TA 97.0 .6S7 -1.1 18.9 9L.7 e131 
4-L830 4-3039.7 .191 129.8 L4.0  1.6 .174 62.2 .461 1.110 171.4 L91.7 .176A 1.644 69.2 1.364 -1 1.3 C72.9 .502 
4-3039.r 4-3150 .SO2 C 8 7 . l  1.0 t . 2  1.214 113.1 .412 .e40 264.7 491.0 .493 l.106A 112.4 .e19 1.6 26.5 76.9 ~ 3 6 6  
14.30 11.52 7.46  2.6e 6.27 4.05 16.00 2/1/2 61.9 26.0 14.6 .230 7.648 15.0 190.8 -14.6 93.60 1.632 
23 
ITOPOVCR T I M E  X 00 O A V 3  1975 XNBOUNO 3YlNGBY MXSIlXON OURATlON S 640  O A V 3  
M A R S  A R R l U A L  OAlC = L 4 4 t 7 1 0  - . _ _ _  
03 o i c  107s __ - 
LAUNCH ARRIVE (PEE01 R A l  OECLl I 1 V 1 PSI  1 ECCEN 3MA THE11 THE12 PERXH -APHEL - P S I  2-V 2 I L OECLL RAE SPEED2 
DEPART SUNGBY SPEEOI RA3 OECL3 X 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERlH APHEL PSX 4 V 4 I 4 OECL4 R A 4  OPEEOI 
WNG8Y REPURN EPEE05 R A 5  OECL5 I 5 V 5 PSI  5 ECCEN SMA THE15 THE16 PERXH APHEL P S I  6 V 6 I 6 OECL6 RAE SPEED6 
PROP AERO OVL- OVA EVA O V O  EVR TYPE SUN A SUN R KAPPA - A  - - E - _ I N C - R A P  OECLP E T A  - P E R I C  
4-2970 4-2770 .329 
4-2030 4-3052.3 . lo1 1 
4-3052.3 4-3210 .363 I 
14 .01  1 
10.7 2 . 0  - 5 . 5  1.116 105.2 .364 1.373 298.8 490.6 .a74 1.8161 109.9 .743 3.9 2 3 . 1  159.7 .209 
13.3 25.5 1.4 .598 84.5 .427 1.147 112.6  312.9 .657A 1.637 70.4 1.373 .I 2.1 276.4 .368 
18.1 10.7 3.4 1.205 107.1 ,298 .760 262.6 533.0 .538 ,995A 92.7 .a43 .O 23.6 64.6 .lo7 
1-54 0.94 4.47 7.86 3.40 12.15 2/1/2 29.0 81.5 30.6 . 444  3.788 11.0 2OS.l - 1 5 . 5  98.20 1 . 2 3 7  
















- .e  
23.6 






























































































109.8 .360 1.160 271.7 
83.9 . S O 3  1.094 173.9 
113.1 .453 .877 265.2 
4.27 17.42 2/1/2 107.5 
108.5 .347 1.178 275.7 
84.8 .482 1.108 174.3 
113.2 ,415 .844 203.1 

































,742 1.57lA 92.0 
.544A 1.644 36.7 
.480 1.274A 116.1 
10.3 .198 11.192 
,769 1.587A 95.0 
.574A 1.642 69.1 
.494 1.194A 112.7 
14.1 .e36 8.137 
.638 -1 .2  17.9 7 5 . 0  
1.360 .6 1.4 272.0 
.946 2 .1  26.3 71.7 
11.0 187.5 -10.7 92.20 
* 1 so 
. ¶ l o  
, 4 5 1  
L . 0 2 3  













, 400  














4 - 2 S l O  
4-2040 
4-3040.4 
-358  14.3 
~ 1 8 9  127.4 






.649 -1.0 10.1 33.2 
1.304 - 7  1.7 274.3 
,922 1.5 20.4 7 9 . 5  
14.3 192.0 -13.9 93.30 
.660 - . 8  19.4 102.7 
1.307 .7 1.9 276.2 
.BO3 1.0 26.0  66.4 







107.6 .339 1.198 279.0 
8 5 . 3  ,465 1.120 174.7 
111.9 .362 ,820 264.9 
3.80 15.00 2/1/2 81.3 
106.8 -334 1.221 283.4 
86.0 .452 1.129 175.1 
110.0 .354 ,803 264.7 
3.04 14.08 2/1/2 67.7 
100.2 .333 1.247 267.2 
86.4 .441 1.137 175 .4  
108.0 ,331 .789 204.5 
3.33 13.33 2/1/2 55 .4  
.792 1.605A 97.6 
.599A 1.641 71.1 
-507 1.133A 109.4 
17.9 .277 6.436 
,813 1 . 6 3 O A  100.0 .e72 -.I 19.0 117.2 
,518 1 . 0 8 T A  106.2 ,867 .7 25.4 92.0 
C1.4 ,321 5.382 10.7 199.4 -15 .8  90.10 
- 6 1 9 ~  1.639 72.8 1.509 .7 r . 2  277.0 
4-L540 4-2700 
4-3049.C 4-3100 

































.e31 1.063A 102.2 
,8351 1.639 74.3 
,528 1.05lA 103.0 
24.0 -365 4.089 
,084 - .1  18.0 130.2 
1.371 .8 L.5 L70.5 
10.9 CO2.1 -18.0 97.40 
a088 .4 17.3 141.5 
1.372 . e  2.0 L79.L 
.a02 . I  23.9 90.0 
10.8 204.2 -15.4 96.50 
,073 .4 r4.0 95.7 
. n e  1.r  17.5 iso.o 
1.373 . 9  3 . 1  r79 .5  
.a33 .o 23.4 94.3 
10.1 L05.0 -14.9 99.30 
.le7 2.8 20.3 159.1 
1.373 .s 3.2 r 7 9 . 0  
,845 - .o  23.r  07.0 





+LO40 4-3052. T 
4-301c.7 4-3roo 







































,840 1.705A 104.3 
. 0 4 T A  1.038 75.4 
. I 3 5  1.023A 99.9 
27.4 .405 4.228 
.e64 1.7501 lO0.P 
. 0 5 5 A  1.038 70.2 
.540 1.OOOA 90.8 
29.4 .436 3.937 
.879 1.818A 108.0 
.656A 1.638 7 0 . 5  
.540 .996A 93.1 
30.5 .449 3.799 
M A R 8  ARRIVAL OATE = 2442790 (le JAN 1970) 
*-e510 4-2790 .S63 
4-3041.1 4-3150 .507 
14.57 

















































9 .4  





0 . 3  
25 .0  
10.0 
0.36 






























r5 .8  
1o.r  
r s . 8  
- 
0.r  
-1.4 1.072 108.8 ,551 1.177 271.0 534.0 
1 . 5  .502 87.6 .483 1.108 177.5 290.9 
2.2 1.258 113.3 .417 ,849 265.4 493.5 





















































. O O d  














-1.0 19.2 84.3  
.O 2.0 275.6 
1 . 5  26.3 80.1 
193.1 -13 .1  93.60 
- . O  19.9 90.1 
* e  2.3 L77.3 
1.0 2 5 . 0  07.1 
197.0 -14.0 94.90 
.139 
, 5 0 1  
.390 
1.724 
e 1 2 T  
.460 
,344 
















1 . t ea  . 1 83 
, 3 6 4  
.lo7 
I .e60 
. l a 9  . 3 71 
9 166 
1 . ~ 1 4  






1 . 5 4 5  
1 . 7 1 1  
4-2520 4-2790 .$4 
4-2050 4 -3044 .4  - 1 8  
4-3044.4 4-3160 ,46 
13.7 
~ - C ~ S O  4-r790 ,331 
4-zoso 4-304r.a ,174 
4-r5r)o 4-2190 ,310 
ir.90 
4-3047.5 4-3170 ,434 
i3.27 
4-LO50 4-3049.0 . le9 
4-3049.9 4-3100 , 4 0 7  
-1.4 1.070 107.7 .340 
1.4 ,571 86.5 .460 
2 . T  1.243 111.6 ,384 
-1.0 1.080 106.8 ,533 
1.3 .578 88.8 .432 
3.0 1.231 110.1 -315 
L.03 6.04 3.07 14.14 
2.70 0.12 3.81 ii.03 
1 1.190 279.0 528.8 
1.120 178.0 296.7 
.623 265.3 498.2 
2/1/2 90.5 28.8 
1.217 283.0 523.0 
1.131 178.3 301.9 
,805 205.1 503.5 

















-.I 19.7 112.9 
. 9  2.7 L76.7 
.e  e 5 . 1  92.7 
- . I  10.8 127.0 
. 9  3 . 0  279.0 
L03.1 - 1 J . O  9 7 . 5 0  
200.3 -15.1 9 0 . ~ 0  
.3 ~ 4 . 3 ’  90.0 
-1.0 1 .08 ’~  106.0 ,329 1.040 286.9 5ir.e 
r.07 6.09 3 . ~ 0  15 .38  r w e  03.4 40.3 
-2.1 1.090 105.4 ,323 r.208 e90.8 311.5 
1.2 .583 89.1 ,442 1.139 178.9 300.4 
3.3 1 .222  108.0 ,332 .792 264.9 309.4 
1.2 .587 39.4 .434  1.145 179.2 310.1 
3 . 4  1.215 107.8 -314 ,782 264.6 510.0 
2.05 0 .24  3.49 12.79 2/1/2 51.8 49.1 
-3 17.0 189 .5  
1.0 3.3 2OO.L 
.1 C 3 . 5  90 .0  
203.1 -14.0 96.70 
1.0 17.5 150.0 
1.0 3 . 0  200.5 
- . I  23.0 95.9 
C O O . 6  -13.9 99.00 
-2.0 1.087 104.8 ,531 
1.1 .590 89 .0  ,429 
5.4 1.210 107.2 ,301 
3.08 0.49 3.44 12.30 
1.295 294.7 505.8 
1.149 179.5 312 .0  
2/1/2 42.4 01.1 




. 4 5 7  3.950 
-3.7 1.104 io4.r ,335 1.327 298.7 5oo.e 
1.1 .591 89.7 6427 1.151 179.0 313.3 
3.4 1.207 106.9 ,290 ,709 263.5 531 .0  





e.2 10.9  l S 9 . 3  
- . l  22 .0  09.1 
CO7.S -13.4 90.90 
1.0 3.0 260.0 
4-2gao I - C W O  . ~ O O  
4-2050 4 - 5 0 5 3 . 4  . l o 3  
4 - 5 0 5 3 . 4  4-3220 ,371 
-6 .5 1.112 103.1 .343 
1.1 ,590 39.8 .429 
3.4 1.204 107.3 .301 
4.02 7.41 3.44 le.16 
1.305 302.7 491.7 
1.149 179.5 312.6 
.765 262.0 541.1 





5 . 1  2 5 . 7  169.2 
1.0 3 . 0  290.5 
207.0 -13.2 99.20 










- M A R S  ARRXVAL OATE I 2 4 4 2 8 0 0  (22 JAN 19701 -- 
-1.1 1.072 109.2 ,357 1.177 t74.l 530 .5  .750 1.598A 90.0 
1.4 ,560 90.3 ,405 1.110 180.8 290.7 .572A 1.6480 68.8 
2.3 1.260 113.4 .420 .e53 203.8 492.9 ,495 1.211A 113.3 
8.07 0.47 4.07 10.31 r i i i e  1ii.e 24.4 13.4 . r ~ i  0.570 
81.2  
276.0 





























,035 -1.0 1 9 . 4  
1 ,364  .9 2.3 
.929 1.4 20.1 
12.9 194.0 - 1 C . 4  
4-rsr0 ~ - L O O O  
4 - r ~ ~  4-3045.0 
4-8045 .0  4-3100 





4 - C I I O  4-3050.1 
-1.5 1.075 107.9 ,313 1.195 278.4 533.0 .785 1.0041 93.0 
1.3 a509 91.3 .460 1.123 101.3 e90.7 .59@A 1.6490 71.0 
L.74 8.15 3.90 15.10 C / l / L  99.2 20.2 17.3 -273 0.062 
-1.6 1.079 106.9 .333 1.213 282.5 527.3 .e09 1.017A 9 0 . t  
1.2 .570 91.7 .454 1.134 162.1 302.0 .019A 1.0490 72.0 
3.1  1.233 110.1 .350 .BO7 205.4 502.9 ,520 1 . 0 9 5 A  100.7 
1.57 5.99 3.77 14.20 C/l/2 05.7 33.2 t0 .9 .317 5 .508  
1.1 ,582 92.1 ~ 4 4 4  1.145 102.6 300.0 ,030A 1.8490 74.3 
r . 8  %.e45 111.0 ,380 .oe7 rs5.0 497.1 .so0 1.145~ 110.0 
-1.0 1.083 i06.0 .3r7 1.234 reo. i  5ei.s .ow 1,037~ 90.3 
a.3 i.ee3 i00.0 ,333 .793 e05.r 300.8 .m 1.057~ 103.0 
c.54 5.90 3.07 13.42 t/m 7r.0 39.0 c4.3 .SOL 4.759 
-reo  1.080 io5.c ,323 i .csr t90.s ~10.0 mi 1.604~ 100.0 
1.1 . S O 0  9P.3 ,436 1.149 183.0 310.5 .848A 1.0500 75.5 
3.4 L.Ll8 101.0 .314 ,763 P64.9 515.3 .I37 1.0291 100.4 
C.OC 0.04 3.00 1C.OL C/l/t 59.5 48.1  C7.1 .405 4.LOC 
-C.5  1.094 104.5 ,323 1.C85 291.5 510.4 .609 l.OS71 lOL.5 
C.80 0.Cl 3.56 111.40 Wl/t 40.0 59.9 19.4 ,138 8.045 
1.0 .509 9t .5  .mi 1.184 103.3 318.0 ,057~ i.e500 1o.a 
a.4 i.rii 107.1 .8oi .710 ~64.0 5tc.6 .ML i.0101 07.c 
.e44 -.7 20.2 
1.307 1.0 2.7 
14.7 197.9 -13.9 
.654 -.I L0.4 
1.370 1.0 3.0 
.a91 .5’ 24.9 
15.5 LOl.2 -14.3 
.005 - . l  19.7 
1.37L 1.1 3.4 
.a71 . L  L4.1 
.go8 .e r5.7 

















.e70 e 5  18.0 
1.373 1.1 3.0 
,805 .O C3.L 
11.0 1011.0 -15.8 
,808 *9 17.0 
1.374 1.1 4.1 
.OS8 - . l  cc.r 
18.C 101.11 -15.1 
. I L L  
.ri7 























, 501  a1a.o 
24 
U I S S I O N  OURAlION : 640  O A V 3  
UARS ARRIVAL OAlE = L44LBOO 
22 JAN 1 9 7 6  
L.LUNCW ARRIVE EPEE01 R A l  DECLI I 1 V 1 PSI  1 ECCEN SMA THE11 THET2PERlH APHEL PS1 2 V 2 1 2 OECLZ R A P  SPEED2 
OEPART SWNGBY EPEE03 R A 3  OECLS I 3 V 3 PSI  3 ECCEN SUA THE13 THE14 P E R I H  APHEL PSI  4 V 4 I 4 OECL4 R A 4  SPEED4 
OWNGBI RETURN WEEDS R A 3  OECLJ I S V 5 PS I  5 ECCEN SUA T M E T l  THETI PERIH APMEL P S I  0 V 6 I 0 DECL6 RAE EPEE06 
PROP AERO DVL OVA EVA OVO EVR TYPE-SUN-A-SUN R KAPPA - A  E INC -CAP -0ECLP ETA --CERIC 
4-2100 4-PO00 .290 67.0 2.4 - 5 . 1  1.101 103.2 ,350 1.343 302.7 499.5 ,900 1.786A 105.9 .713 3.7 22.1 166.3 . l a 3  
STOPOVER TIME S 60 D A Y S  1975 INBOUWO SWINGBY 
-__.____________I___ __ __ - _. - __ . - - - - - - . 
~ . -  
4-2000 4 - 3 0 5 4 . 1  . ies 111.8 2a.o 1.0 ,190 92.5 . a 0  1 .154  183.4 313.5 .aSaA 1.6500 111.5 1 . 3 1 1  1.1 4 . 1  z a i . 2  .3aa 
4-3014.3 4-5220 .sea sii.5 10.0 3.4 1.204 107.i ,299 .?ea 262.5 140.2 .538 .ss$ 89.9 ,640 -.e 22.3 79 .6  . l a *  
13.21 9.73 6.18 3.48 a.aa 3 .55  1e.14 2ill2 35 .7  93.9 30 .6  .444 3.104 14.5 207.9 -12.2 9w.60 s . c s 7  
.- - - -  MAR8 ARRIVAL DATE n 2442610 ( 1 FEB 10101 ----_ 
.316 36.9 






1 c . u  1o.m 
,200 51.4 
.170 107.6 
. 370  310.0 
i C . 5 6  10.00 
.res 5 0 . 0  . i m  io?.c 
,362 31e.4 
12.59 9.61 
0 . 4  
26.1 
0 .4  
0 . 7 t  
9.6 
10.3 









ta .1  
-.: 20.0 
1.c 3.6 
.e  C 3 . 6  
CM.4 - 1 3 * ¶  
. 3  19.6 
1.L 4.c 
tO6.5 -13.0 
1.c 4 .5  -.e C2.4 
C07.9 -1L.3 































.see . 1 06 
1 .e55 
1 5 1 . 5  10.1 
103.9 26.0 
I 311.6 10 .9  
1 0 . 2 1  6.10 
1 se .7  9 . 4  
' 103.4 2 9 . 0  
318.0 1 1 . g  
I 10.03 S . 9 8  







L A  
1.009 






























C 9 4 . 1  519.5 
191.8 314.4 
2as.i s2i.r 
as.2 5 7 . 9  





WISSION OURATION s 6 4 0  DAYS 
MARS ARRIVAL DATE : 2 4 4 2 6 3 0  
21 FE0 1976 
LAUNCH A R R I V E  SPEED1 R A l  DECLl 1 1 V 1 P ~ ? E r ~ ~ ~ - ? H E T l  T H T 2 ~ E R I H ~ H E L P S T - L - i l  2 -DECLZ- RAC SPEED2 
DEPART SUNGBY SPEED3 R A 3  DECL3 1 3 V 3 P S I  3 ECCEN SMA THE13 THETI PERIH APHEL PSI  4 V d I 4 DECLl RA4 SPEED4 
SUNGBY RETURN BPEEDS R A 5  OECL5 I 5 V S P S I  I ECCEN SUA THE15 THET6 PERIH APHEL PSI  6 V 6 I 6 DECL6 RA6 SPEED6 
PROP AERO OVL OVA EVA O V O  EVR TYPE SUN A SUN R KAPPA -A E INC RAP OECLP ETA -!ERIC 
4-2380 4-2830 ,263 65.6 7.6 - 3 . 3  1.097 102.4 .3OS 1.304 308.7 513.4 ,907 1.702A 100.6 .e31 2 . 1  19.7 164.6 ,119 
4-2aqO 4-3056.4 ,211 100.1 2 5 . 0  .6 ,605 102.5 .441 1.192 196.9 317.0 -667A 1.7130 77.2 1.304 1.4 1.4 231.5 ~ 3 6 2  
4-5056.4 4-3220 ,362 314.2 10.7 3.4 1.206 106.6 .294 .769 263.6 538.0 .543 ,995A 90.6 ,843 - e 3  21.6 0 4 . 9  ,163 
STOPOVER T l M E  I 60 DAYS 1975 INBOUND SWINGBY 
ie.77 10.22 5 . 7 0  2.51 5 . 9 7  4.52 12.09 ~ 1 1 2  49.9 91.3 32.0 ,459 3 .545  $ 2 . 1  eo9.i -9 .5  i0i.00 i.ie9 
4-2590 4-2830 , 2 5 7  72.7 
4-2390 4-3054.3 ,212 101.3 






4-2530 4-2340 ,312 30.9 
4-2900 4-3049.8 . Z 4 l  101.5 
4-3049.8 4-3170 ,439 302.4 
1 5 . 5 3  12.66 
4-2540 4-2640 ,327 37 .9  
4-2900 4-3052.3 -230 99.9 


















































53 .7  
97.4 
514.5 





*-moo ~ - L O ~ O  ,049 7z.e 
4-2900 4-3055,l .e36 96.4 
4-3055.1 4-3230 .a79 313.1 
13.15 10.50 
4-2600 4-2040 .e51 79.1 
4-2900 4-3047.0 .244 103.5 
4-3047.0 4-3240 ,475 304.1 
13 .77  10.81 



















































1 1 - 5 9  12.95 








. e l l  Y6.7 







4-toso 4-ee50 .z4s 71.0 
4-LSIO 4-8051.0 .L65 96.1 
4-3011.0 4-3230 .I78 814.1 
10.61 11.83 
-4.7 1.102 101.1 .304 1.327 307.3 508.5 .923 1.731A 
.9 .e00 102.4 .447 1.185 196.3 313.1 .655A 1.7150 
3.3  1.204 107.9 .311 .765 261.1 548.7 .527 1.003 
2.63 6.24 4 . 5 5  p.36 e / i /e  44.0 111.4 30.8 . 4 i o  
WARS ARRIVAL DATE : 2442840 ( 2 WAR 1976) - 
-1.6 1.079 106.0 .349 1.212 279.4 342.3 .789 1.636 
2.07 6.26 5.24 14.39 2/1/2 116.7 31.3 22.2 ~ 3 1 2  
1.0 .601 106.0 .473 1.189 199.7 304.9 .6Z6A 1.7510 
3.2 1.237 110.2 .360 .el3 266.4 300.9 .521 1.109A 
102.1 .690 3.6 22.5 175.3 ~ 1 3 3  
76.0 1.333 1.4 4 . 9  261.5 *SI3 
66.1 .636 - .L  e l . ?  71.3 ~ 1 6 4  
3.763 12.4 208.1 -9.6 99.10 1.133 
- - 
06.5 .est - . 4  e2.o 95.1 . i s (  
107.1 .e97 .3 e 4 . 3  9 5 . 4  .308 
73.0 1.384 1.4 4 . P  280.5 ,439 
9.194 12.7 202.6 -10.9 97.90 1.308 
-1.0 1.081 106.6 .333 1.227 264.2 531.8 .319 1.635A 91.1 .640 - . I  22.5 106.9 . I 1 7  
.9 .607 106.1 ,464 1.200 200.6 309.9 .644A 1.7560 14.7 1.387 1.4 4.7 280 .6  e 4 1 0  
3.4 1.227 108.9 ,355 .'I99 266.1 506.8 .532 1.067A 104.3 ,882 - 0  23.3 99.7 -263 
2.53 S.95 5.10 13.56 2/1/2 105.9 37.4 26.0 .358 4.451 13.2 L05.0 -10.9 99.SO 1.237 
1.208 201.3 314.0 .657A 1.7600 16.0 1.389 1.5 5.1 280.9 .386 
.788 26S.9 513.3 ,540 1.036A 101.2 ,870 - .2  L2.3 101.9 -223 
1.243 eea.8 532.8 ,041 1.641~ 93.4 .640 .e 22.4 12o.s .io6 
w i / e  93.3 41 .5  29.3 .403 5.956 13.3 ~06.9 -10.5 ioi .oo i . i o e  
-1.9 1.004 105.4 
.8 ,612 106.1 
3.5 1.219 107.8 
L.34 5.76 5.14 
-2.1 1.007 104.3 
- . 7  .616 106.2 
3.5 1.214 107.1 
2.26 5.68 I.11 
-9.5 1.091 103.1 
- . I  . E l 7  106.1 
3.4 1.209 106.7 













1.260 293.3 527.8 .e68 1.651~' 95 .4  .os6 . I )  01.8 1 5 5 . 3  . i o1  
.780 263.5 520.5 .545 i.015~ 98.0 .66o -.3 e i . 8  101.0 . i ~ i  
w i l e  80.0 56.4 32.0 . u t  3.650 13.1  eoe.2 -9.0 ioe.30 i.160 
1.214 201.9 317.1  .666A 1.7630 77 .0  1.390 1.5 5 . 3  200.9 ~369 
1.970 291.9 522.0 .089 1,667A 97.2 .664 1.1 20.8  149.1 6102 
1.217 202.1 318.8 .67lA 1.1630 77.5 1.390 1.5 3 . 7  200.0 -360 
.774 265.0 520.4 .540 1.001A 94.7 .a51 -.4 L1.3 95.9 e l 6 9  
.2/1/2 67.9 71.1 33.7 ,465 3.446 12.7 t00.9 -9.1 103.00 1.137 
-6.2 1.105 100.4 ,297 1.338 312.3 500.5 ,940 1.736A 101.7 .691 5.4 27.6 184.6 .I40 
1.1 .S93 106.0 .486 1 .175  190.6 299.3 .do41 1.1460 71.1 1.381 1.4 5.8 279.8 e475 
3.8 1.201 112.4 .SO3 .759 253.0 563.0 .468 1.050 77.0 .e26 .I 22.2 57.6 -281 
e.9s 6.36 5.33 13.89 e/ i /e  46.4 136.0 94.7 .z67 4.667 13.6 ~03.3 -11.9 92.80 . w e  
MAR3 ARRIVAL DATE = 2442850 (12 WAR 1976) 
0.1' 
2 5 . 7  


























-1.9 - . a  
3.5 
L.37 
- 2 . 1  
-.I 
3.5 
2 - 8 3  
-r.4 




- , 7  
3.3 
- 3 . 3  
-.? 
3 . 8  

































































! 7 5 . 5  70.1 
302.4 522.2 
I 207.0 321.0 
264.1 536.6 
' 63.7 00 .8  
.e13 



























1.397 1 . 8  
,071 -.L 
12.6 eo6.i 
e2.o 104.3  
5 . 0  280.0 
c3.1 100.2 
-9.9 100.40 
e3.o i i e . 9  
e2.i 102 .5  
5.4 279.9 
-9 .5  102.00 
i.649~ 93.7 .e51 .a e t . 8  1si.i 
1.8290 77.3 1.390 1.8 5.0 179.7 
1.016A 98.2 .861 - .4 21.4 101.7 
.44P 5 .457  12.8 LO7.0  -0.9 103.40 







.4e7 1 . ~ 3 0  
21.7 145.8 
L1.O 9 t . 0  
- 0 , C  104.LO 
L1.O 150.2 
6.0 270.S 




e 4 1 0  
~ 2 6 5  
1.161 
. l o o  
366 
,225 
1 .117  














I 7 0  
I .020 
26 
M I S 3 I O N  OURATION f 660 D A Y S  8TOPOVER TIME s 60 D A Y S  1973 INBOUND SWINGBY MAR8 ARRIVAL OATE x t44C730
13  NOV 1 9 7 s  
LAUNCH ARRIVE EPEE01 RAI O E C L l  1 1 V 1 P S I  1 ECCEN SMA W E T 1  THE72 P E R I H  LPHEL P a l  2 V 2 X I OECLL--RAL 
DEPART 3UNCBY SPEED3 R A 3  OECL3 I 3 V 3 P S I  3 ECCEN SMA WET3 THE14 PERIM APHEL P S I  4 V 4 I 4 OECL4 R A 4  8PEEOa 
6WNGBV RETURN 6PEEOS R A S  O E C L l  I f V 5 P S I  I ECCEN SMA W E T 5  THE16 PERIM APHEL P S I  6 V 6 I 6 OECL6 1116 8CLEOO 
PROP AERO OVL OVA EVL 0'40 EVR TYPE SUN ECLP - -'_R 1 C 
- __ ._ - I_ __ _ _  
.. - ._ -__MARS ARRIVAL OATE 2442 ______- - ___ .- 
4-2¶00 4-2730 .366 5 . 0  
4-2790 4-3044.P ,193 129.9 
4 - 3 0 4 4 - 1  4-3160 .403 296 .3  
15 .21  1 1 . 7 9  
. 3  -.6 1.075 106.9 .335 1 .177  2 7 5 . 0  514.3 .TOO 1.595A 10L.O .666 -1.4 17.6 96.4 e l 6 2  
L 6 . l  2 . 2  ,621 71 .8  ,444 1 .149  160.7 307.8 .OSSA 1.656 74.6 1.375 - . 3  -1.1 270.4 ,403 
8 . 6  3.1 1 , 2 1 3  108.1 .327 .777 262.3 115 .1  ,529 1 , O S i A  101.1 ,661 *6  2 6 . 3  66.0 e 2 3 1  




*-e730 -364 12.4 
4-3046.4 .I69 129.6  
4-3190 .386 299.3  
l S . 3 3  11.61 
- .o  -.a i . 0 7 3  i08.0 .mi 1.1~0 ~ 7 4 . 1  ~ 1 0 . o  .ns i . 1 ~ ~  W O . ~  .(IIO -1.4 i 7 . 0  91.3 . i s$  
25.1  2.0 ,611 77.6 .443 1,144 163.S 307.4 .638A 1.611 74 .1  1.3?3 -.O - .L  2TL.4 ,403 
8 . 9  3.1 1.PlS 101.7 .326 ,779 262.6 $13.0 -124 l . O S 1 A  101.9 -864 . I  111.0 90.6 .C35 
7.64 3.16 6.W 3.91 13 .11  2/1/2 71.1 4 3 . 9  26.6 .310 4.311 t0 .4  190.9 -19.0 97.IO 1.L24 
4-2740 .363 1 . 4  
4-5045.8 . I65  129.9 
4-3160 .403 291.8 
14.14 11.51  
4-2740 .356 12.6 
4-3041.9 . lo0 129.4 
4-3190 .386 300.8 
14 .67  11.34 
2.6 -.S 1.079 108.4 .311 1.108 276.0 512.6 .177 ¶.618L 103.2 .E90 -1.L 18.0 105.4 .1¶6 
21.6 2.0  ,618 7 7 . 9  .436 1.149 163.4  310.5 .046A 1.649 1 3 . 5  1.514 - . O  - .2 L73.1 .JOE 
0.8 3.3 1.LO9 107.9 .313 ,771 C6Z.B 120.6 .!I30 1.013A 96.3 .E54 e 1  L 1 . 1  9O.L .LO2 
7.13 3.33  6.73 3.81 1L.61 L / l / 2  56.6 16.3 29.3 .404 3.913 2 0 . 6  190.7 -10.0 9 6 . O D  1.193 
5.4 -1.0 1.087 108.0 ,351 1.230 261.4 906.3 .783 1.667A 101.7 .706 -1.0 17.6 116.6 , 1 7 1  
26.0 0.0 . E l 9  76.1 ,432 1 . 1 5 1  163.5 312.0  .E131 11.648 76.0 1 . 3 1 5  - . O  -.L L73.5 .376 
1 0 . 3  3.4 1.205 107.9 .SO4 .?E& 261.9 596.6 .53L .999A 94.9 .E41 . 4  21.2 81.3 .ill) 
1.41 8.61 7.01 3 . 7 0  lP.29 t / l / e  4 7 . 8  70.0 31.0  . I 2 6  3.744 C O . 6  1W.9 -19.0 96.40 1.166 
7.6 -1.2 1.095 101.8 ,364 1.286 284.9 500.0 .801 1.73OA 107.9 .7LS - . 7  1T.O lL6.3 ,189 
26.0 2 .0  .E19 78.1 .438 1 . l S l  163 .5  311 .8  . 6 5 C A  1.649 71.9 1.371 - . O  -.C 273.4 ,377 
10.4 3.4 1.201 107.8 ,305 . 7 6 i  260.1 $ 3 7 . 1  ,529 .993A 41.0 .E58 e 4  L4.7 7 1 . C  , 1 7 1  
7.46 4.01 7.411 3.77 i~.io c/i /e 38.0 90.o 31.4 ,493 3.094 ro.6 coo.i - i o . *  s8.m 1 . i ~  
- MAR8 ARRIVAL DATE 8 244C710 I 3 OCC 10761 
4-LlZO 4-L740 ,355 20.P 
4-LSOO 4-3046.0 .178 129.1 
4-3048.6 4-3COO .376 302.0  
14.84 ii.ea 
4-8530 4-2740 .354 27 .7  
*-Le00 4-3046.8 .176 129.2  
4-3040.8 4-5210 .!I77 303.2 
13.C3 1l.CS - 
4-tsio I-LTIO .354 i n . 2  2.0 - 2 . 0  i . 0 7 6  m . 2  .347 i .ws e n . i ~  1 1 7 . 3  ,777 1 . 6 0 ~ ~  io1.t .or6 -1 .1  16.8 10 i .o  .MI 
4-3046.6 4-3190 .BO$ 3 O E . L  9.9 3.3 i . e i i   io^.^ .si3 ~63.0 119.0 .sse I.O~OA  si.^ . o m  . 4  r 5 . 1  02.2 .to5 
4-tO10 4-3048.6 .174 128.4 e 5 . 1  1.6 .BO9 19.9 ,435 1 .140  166.2 310.1 .647A 1.644 75.4 1.373 .L .6 L74.9 .SO5 
14.20 11.12  7.46 3.06 6 .49  3.66 12.61 W1/2 67.2 5 4 . S  2 6 . 7  .40B 4.041 19.4 (100.8 -16.6 91.10 1,231 
4-23IO 4-2750 .349 20.6 1.1 -1.1 1.083 107.7 .348 1.218 281.0 111.0 ,794 1.641A 103.0 .69L - e 9  17.0 1 1 4 . 9  . 1 5 5  
4-f!810 4-3049.8 ,171 128.1 2S.6  1 . 7  .e l1  80.1 .431  1.148 166.3 319.0 e 6 5 4 A  1.643 76.0 1.374 e t  .8 2 7 1 . 3  -374 
4-3049.0 4-3200 ,374 304.3 10.4 3 . 4  1 .206  107.4 .303 . I68 P62.1 527.3 .131 '1.001A 91.4 -640 e 3  L 4 . 7  66.0  ' .160 
14.20  10.95 7.34  3.96 6.66 3.61 12.30 Z / l / Z  5 1 . 1  66.3 80.4 .42$ 5.810 19.3 t01.6 -18.4 96.60 l.CO5 
4-2540 4-L710 .344 31.6 6.8 -1.7 1.099 107.1 ,560 1.290 288.1  498 .7  .E21 l a 7 5 1 A  106.1 .725 -.2 10.9 134.4 ,167 
4-2610 4-3046.0 . 1 1 ¶  126.7  Z5 .4  1.8 .606 79.7 .437 1.144 166.2 509.0 .644A t.444 15.L 1.373 .L . T  L74.7 - 3 9 1  
4-5046.0 4-3220 .392 303.1 1 0 . 2  3 .1  1 .200  106.3 .317 .718 259.1 546.9 .116 .OB9 86.6 .E32 .1 23.B 64.0 .106 
14.89 10.94 1 .24  3.95 7 - 5 5  3.69 12.36 2/1/2 36.3 109.5  29.6 -398 3.665 19.6 100.7 -10.7 98.70 1.130 
- MAR3 ARRXVAL DATE = 2442780 I 
-1.0 1.070 109.0 .351 1.162 273.5  5 e  
1.6 .199 61.6 - 4 4 1  1.139 169.1 30 
3 . P  1.218 106.6 , 3 3 0  e 7 6 1  L63.6 11 
3.01 6.42 3.63  13 .23  C / 1 / 2  9O.L 4 
-1.1 1.071 $08.: , 341  1.184 L77.0 5P 
1.6 .6OC 62.0 .434 1.143 169.2 Si 
5 . 3  1 .212  107.9 .313 . I 7 6  263.5 8 1  
2.93 6.34 3.54 12.69 2 / 1 / 2  76.4 5 
3 OEC I 
1.0 . I $  
I.? . I 3  
* E  .12 
8.2 L I .  
.a . 1 7  
1.0 .64 










4-2100 4-2700 ,365 6.1 
4-2820 4-3047.7 ,172 127.1 
4 - 3 0 4 7 . 7  4-5160 , 4 0 1  300.3 
14.33 11.32 
4-28PO 4-3048.6 ,166 126.7 
4-3049.6 4-3190 .365 303.1 
15.91 10.98 
4-2110 4-1760 ,313 i 3 . a  








-1.3 17.9 6 C . O  
.4 1 .4 1 7 8 . 8  
.I L5.C 9 3 . 5  
100.1 -17 .6  91.20 
- d . l  18.6 91.4  
.I 1.6 t 7 6 . 5  
. 3  L4.6 94.0 
eo1.o -17.4 w . c o  
96.4 ,615 
74.4 1 .371  
1 0 L . 4  e669 
4.130 16.4 
99.1 .E67 
71 .4  1.372 
99.2 .E56 
4.110 18.4 
- - . - MARS ARRIVLL OATE : 2442770 tL3 OEC 197lJ) 
4-L¶OO 4-8770 , 570  6 . 7  
4-2830 4-3048.5 . l e9  l E ( I . 2  
4-3048.6 4-3160 ,405 301.4 




1 .78  






















3 . t  
3.05 
-1.2 















1 . 5  
3 . 7  
3.4T 
5 .4  
1.069 109.2  




.441  1.131 
.330 ,787 
13.26 2/ l / P  
e 7 2 3  132.3 
170.2 306.5 
264.L 510.9 
99.3 4 2 . 1  
1,073 106.3 ,341 1.180 L76.4 126.2 
,596 64.3 .433 1 .142  172.4 309.9 
1.213 107.8 ,315 . ? T O  L63.9 517 .6  
0.27 3.47  ir .72 L / ~ / L  05.9 5 1 . 9  
.343 2 1 . 2  


















6.24 1 .41  
L63.0 114.1 
l l C . 6  311.9 
59.3 01.1 






! I  
1 
s 
, 4  







I L 6 7 . 1  101.1 
11L.4 311.0 
, 4 8 . 3  103.0 
t91.t 1Ot.L 
I 171.9 301.8 ! L11.6 117.4 . 39.1 1LI.O 
j 260.0 143.6  
4-L110 4-L770 .3L3 4 8 . 1  
4-2030 4-8045.4 % t 6 . 6  
4-3041.4 4-0L30 ,438 800.8 
11.99 10.1s 
27 
STOPOVER TIME t 60 O A V S  1975 INBOUND SUINGBY M133ION OURATION 3 660 O A T 3  
MAR3 ARRIVAL DATE = 2442760  
2 JAN 1976 
V 2 I 2 OECLP R A 2  lPEEC2 
V 4 I 4 OECLI R A 1  8PEEO4 
V 6 I 6 OECL6 RA6 8PEEO6 
INC R A P  _DECLP ETA PERfC 
,649 -1 .0  19.1 66.2 , 1 3 5  
1.372 . O  2.6 219.2 . S 6 5  
.E62 .1 23.9 96.6 - 2 1 2  
16.6 204.2 -15 .4  06.50 1.307 





215 * 7 
1 1 5 . 7  
264.3 
9 5 . 0  
- 












PSI  4 
P31 6 





LAUNCH ARRIVE ~ P E E O T  
OEPART SUNGBY 3PEEO3 
8UNCBI RETURN EPEE05 
_I. 
- 
R A l  OECLl 1 1 V 1 PSI  1 ECCEN 3HA 
RA3 OECLS I 3 V 3 P31 3 ECCEN 3HA 
R A 5  OECLS I S V 5 P31 5 ECCEN $MA 
AERO OVL O V A  EVA OVO EVR TYPE -- PROP 
4 - 2 5 1 0  4-2760 .356 
4-2640 4-3051.3 .164 
15.34 
4-s05i.a 4-3190 .385 
- -- 
9 5 . 0  











14.3 2 - 1  -1.3 1.013 100.5 .341 1.176 
121.0 25.6 1.3 .591 66.7 .434 1.143 
305 .6  10.1 3.3 1.214 101.0 ,313 ,180 
10.91 1 . 5 3  2.07 6.20 3.45 12.16 2/1/2 









4-2180 .343 21.6 
4-3052.7 .161 120.1 
4-3200 .?ill 306.2 
13.31 10.62 
4-2760 .352 26.9 
4-3053.L .160 119.6 
4-3210 .366 509.4 
13.11 10.31 
4-2160 e322 36.3 
1-3032.4 .162 120.3 
4-3220 .314 306.9 
13.09 10.22 








1 .593 i 1.203 
0.29 


































6 7 . 0  
99. 50 
13O.L 
L I B .  I 
7 5 . 1  
96,EO 









- 5 7 4  
* 1 7 1  
1.221 
4.6 -1.4 




25 .7  1.1 

































. 449  






- . o  
208. 3 















































4-2530 4-2760 .315 43.0 9.3 -2.1 1.093 105.6 .335 1.277 291.0 506.9 ,046 1.1051 104.3 .OS6 .4  17.3 141.3 - 1 4 6  
4-LO40 4-3046.0 .I70 122.9 25.3 1.4 . I 0 5  66.2 .446 1.133 175.3 304.3 ,620A 1.639 73.6 1.310 - 6  2.4 216.1 ,419 
13.36 10.25 6.67 3.11 6.52 3.56 12.66 2/1/2 4 5 . 1  124.2 26.0 .343 4.311 17.2 LO2.6 -16.0 94.60 1.135 
4-3040.0 4-3230 304.1 0.7 3.6 r.200 109.6 239 .r59 251.3 554.9 .me i.0~3 62.6 ,629 .5 22.4 59.7 .cis 
- 

























VAL DATE = 2442190 (12 i 
.360 1.160 210.0 540.3 
.442 1.139 110.9 306.4 
,332 . I92 264.9 509.4 
13.38 e / l /2  114.0 40.5  
.351 1.177 275.0 534.0 
.434 1.145 179.4 310.1 
.314 .T02 264.6 516.0 
l2.?9 2/1/2 103.5 49.1 
,340 1.196 279.0 520.8 
.429 1.149 179.5 312.6 
.301 . 7 1 5  264.4 523.3 
12.30 2/1/4 40.5 61.1 






































96 a 10 
90.1 
LOO. 5 






4-2500 4-2190 ,365 1.6 
4-e650 4-3049.1 .169 110.5 
4-5049.. 4-3100 .407 303.3 
15.01 11.67 
-.6 























7 4 . 3  
103.3 
4.736 
4-2510 4-2790 .363 14 .7  
4-COB0 4-3052.0 .I46 117.2 
















. I  
t O 5 . 1  
- .a 
1.0 
- . I  
206.6 




4-2B20 4-L790 .345 
4-2050 4-3053.4 .I63 
4-3038.4 4-3200 .311 
13.41 
4-2550 4-2790 .351 
4 - C O S 0  4-3054.1 .161 


















.333 1.211 203.0 523.0 
-421  1.151 179.6 518.8 
.e96 .769 263.5 (131.6 
12.15 2/1/2 16.6 11.4 
4 - t 5 4 0  4-2190 e319 36.5 6.4 -1.0 1.085 106.0 ,329 1.240 206.9 511.2 ..e32 1.640A 100.4 -674 - e l  10.0  127.0  a 1 2 5  
4 - L I I O  4-3053.4 .163 116.2 25.0 1.1 .590 69.6 .429 1.149 119.5 312.6 .656A 1.642 76.3 1.373 1.0 3.6 200.5 .a11 
4-5053.4 4-3ZLO ,371 310.3 10.5 3.4 1.204 101.3 .SO1 .765 262.0 141 .1  .135 ,995 69.5 .OS9 - . l  22.6 1 7 . 6  .166 
12.86 10.19 6 . 1 5  L.61 6.09 3.44 12.16 Wl/2  63.4 96.0 30.3 .437 3.623 15.2 LO1.O - 1 3 . C  99.20 I.254 
4-L550 4-2790 ,310 43.9 9.4 -2.1 1.090 105.4 .326 1.266 290.0 111.5 .050 1.6811 102.4 .686 -3 17 .0  139.5 . I 3 4  
4-CI50 4-3049.e .169 116.5 21.1 1.2 .563 09.1 ,442 1.139 170.9 306.4 .635A 1.642 74.3 1.371 .9 3.0 L79.6 401 
4-5049.. 4-5230 .401 306.4 9.0 3.5 1.201 109.1 ,329 .760 250.5 553.1 .510 1.011 05.7 .E31 .3 2P.3 6 5 , O  :LO7 






. I 9 1  09.7 
1.201 106.9 
6.04 3.42 




MARS ARRIVAL DATE = 2442600 (22 JAN 1976I 
4-2500 4-2600 ,396 0.1 -.I - 1 . 5  1.070 110.7 .377 1,162 269.7 $44.0 .723 1.600 67.6 .626 -1.2 10.1 70.6 .110 
4-2660 4-5050 .1  . I 7 4  114.5 25 .9  1.1 .a62 92.1 4 4 4  1.143 182.6 306.6 .636A 1.6490 74.3 1.312 1.1 3.4 t 8 0 . 4  .401 
4-30¶0.5 4-3100 ,407  304.1 9.4  3.3 1.223 100.6 .333 .193 265.2 500.0 .530 1.051A 103.6 .877 .2 24.1 97 .4  ,255  
15.60 12.02 6.35 3.50 6.90 3.61 13.42 2/1/2 121.1  39.6 24.3 ,362 4.119 11 .7  LO8.8 -14.2 97.70 1.362 
4-2510 4-2600 .310 1 5 . 2  2 .1  -1.5 1.072 109.2 .357 1 .177  214.1 530.5 .756 1.590A 90.6 .635 -1.0 19.4 61.2 . 1 4 5  
4-2660 4-3052.6 . 1 7 1  113.0 26.0 1.1 ,566 92.3 ,436 1.149 103.0 310.3 .646A 1.6500 1 5 . 5  1.373 1.1 3.0 C60.9 .$E6 
4-5052.6 4-3190 .30¶ 307.5 10.2 3.4 1,216 107.0 .314 . T O 3  264.9 515.3 .531 1.029A 100.4 .E65 .O C S . 2  99.0 . e l7  
14.45 11.39 7 . 7 9  3.01 6.41 3.60 12.02 Z / l / i ?  111.0 46.2 27.1 ,405 4.262 15.6 205.9 -13.8 90.90 1.319 
4-2520 4-2000 ,544  22.3 4 .6  -1 .5  1.075 107.9 .343 1.195 276.4 533.0 .705 1.604A 93.0 .644 -.I 20.2 94 .0  . l e9  
4-2860 4-3054.1 .169 112.0 26.0 1.0 . 589  92.5 .431 1.154 103.3 313.0 .657A 1.6500 76.3 1.374 1.1 4 . 1  2 O l . t  .310 
4-3054.1 4-3200 .370 310.1 1 0 . 1  3.4 1,211 101.1 .301 .116 264.6 522.6 .542 1.010A 97.2 .E56 -.1 2 L . 1  97.2 .167  
13.65 10.91 7.35 t . 1 4  6.15 3.36 12.40 2/1/2 99.2 59.9 29.4 .430 3.943 15.2 L07.3 - 1 3 . 1  99.90 1.200 
4-2530 4-2600 .332 29.5 0 .7  -1.6 1.019 106.9 $333 1.213 232.5 521.3 ,009 1.011A 96.2 ,654 -.I 20.4 106.4 . l e 0  
4-2660 4-5054.8 .166 111.5 26.0 1.0 .590 92.6 .420 1.156 103.5 314.3 e661A 1.6500 16.7 1.315 1.2 4.3 261.3 .363 
4-3054 .6  4-3210 .363 311.6 10.9 3.4 1.201 106.8 .295 .I11 263.9 530.6 6143 .990A 93.0 . E 4 1  -.E L2.4 90.9 .id0 
13.11 10.54 1.00 2 . 5 7  5.99 3.54 12.15 2 /1 /2  6 5 . 7  1 5 . 1  30.7 .456 3.777 14.6 206.1 -12.5 100.30 1.266 
-1.8 1.063 106.0 
1.0 A 9 0  92.5 
3 . 4  1.204 101.1 
2 . 5 4  5 .96  3 . 5 5  
- 2 . 0  1.083 105.1 
1.1 .164 92.2 
3.4 1.202 108.6 
C.6t 6.04 3.64 - MARS ARR 
-1.1 1.073 109.1 
1.0 .see 95 .4  
3.4 1.21? 101.8 






. 4 4 0  
.323 
12.56 





1.234 206.5 521.6 ,031 1.637A 
1 . 1 5 4  103.4 313.5 .658A 1.6500 
.I66 262.1 540.2 . I 3 8  .995 
2/1 /2  12 .0  95.9 30.6 .444 
1 .257  290.5 516.0 . O S 1  1.664A 
1 .145  102.8 300.1 .64lA 1.6SOO 
,762 259.3 1 5 1 . 7  .SI6 1.000 
91112 59.3 116.0 20.2 .319 
I T €  = L44201O ( 1 FE0 1916) - 
1.176 L13.L 542.3 . 7 4 6  1.609 
1.156 197 .1  310.6 .65OA 1.6630 
2 / l / L  111.0 41 .4  L1.3 ,404 
.?e$ ~ 8 5 . 0  si4.r .ISE S . O W  
1 9 . 7  123.1 . l i d  
4 . 1  281.2 .366 
22.3 79.9 ,166 
16,6 136.0 ,l?.l 
3.6 260.6 a396 
2 2 . 2  65.0 -199  
-13.0 96.90 1.170 
19.5 7 9 . 1  .IS4 
4 . 2  L61.4 6366 
23.0 99.9 .LIS 
-13.0 99,LO 1.310 
-1c.2 09.60 1 . ~ 5 7  
-_ - 
4-2540 4-2600 -316 36.1 0.4 
4-2660 4-3054.3 .169 111.0 26.0 
4-3054.8 4-3220 ,360 311.5 10.6 
l L . 0 1  10.27 6 . 7 2  
4 - 2 5 5 0  4-2600 ,306 4 4 . 0  9 . 4  
4-2660 4-30¶1,3 ,113 113.9 26.0 
4-3011.8 4-3230 ,390 300.3 9.9 
11.16 10.13 6.49 
4-2510 4-2010 .379 1 1 . 7  2.2 
4-2670 4-3053.1 .160 106.9 26.1 
4 -3053 .1  4-3190 . .!ME 308.2 10.5 
18.04 11.19 1.90 
-- 
90.5 .665 - . I  
16.5 1.315 1.1 
69.9 .e40 - .L  
3.764 14.5 L07.9 
100.0 . 6 7 8  - 3  
74.8 1 . 3 1 3  1.1 
14.5 .E32 . l  
4.100 14 .0  tO6.O 
0 6 . 1  ,629 -1.0 
1 s . 5  1 . 3 7 5  1.c 
100.6 .e61 - . O  
4 . L 4 0  15.0 106.1 
_. _ -  
4-25LO 4-2610 -355 22 .7  4.6 -1.6 1 . 0 7 5  100.2 ,340 1.194 277.6 536.9 .T79 1.609A 91.7 +633 -.I 20.5 90.5 ,133 
4-2670 6-3054.7 .118 101.0 26.0 .9 . I 91  95.6 .433 1.161 161.4 313.6 .656A 1.6640 76.4 1.316 1.L 4 . 5  261.6 e510 
4-3054.1 4-3200 ,310 310.9 10.6 3.4 1.212 107.1 ,301 .717 284.6 522.0 .543 1.OllA 91.4 .E57 -.I! 22.4 96.3 -166 
14.06 11.04 1 .41  2.03 6.24 3.77 12.42 2/1/2 101.1 50.9 29.6 ,459 3.912 14.7 207.9 -12.3 100.30 1 .279  
4-2530 4-2010 .335 
4-2870 4-3055.1 .118 
4-3055.1 4-8210 ,362 
18.39 
4-2610 4-3055.1 .170 
4-8055.1 4-82C0 .864 
lL.95 
4-cs10 4-eeio .si8 
e9.0 6.7 -1.1 1.076 I O T . 0  .335 1.214 
lOY.2 26.0 e 9  ,592 95.7 .431 1.164 
312.4 10.9 5.4 1.200 106.0 .294 . I 7 2  
10.61 1.06 L.50 5.99 3.76 1L.16 L / l / L  
1 36.9 6.4 -1.0 1.082 106.0 .326 1.231 
1 1 0 7 . 5  26.0 e 9  .591 95.0 .432 1.102 
I 312.5 10.7 3.4 1.205 107.0 ,297 ,161 
10.49 6.7t t . 4 1  1.00 3.78 1C.lL t/l/Z 
261.9 531.4 ,606 1,617A 94.3 .647 - . 4  L1.O 104.0 ~ 1 2 0  
107.6 31¶.1 ,663A 1.6650 16.9 1.371 1.3 4 . 1  261.1 .362 
L84.2 530.1 ,545  .999A 9 4 . 1  ,849 -,3 22.1 92.4 -166 
94.5 14.3 31.1 .459 3.136 11.1 LO6.6 -11.6 1 0 0 , O O  1 . 2 5 5  
286.0 52S.Q ,630 1.6321 96.6 ,611 - A  LO.6 110.0 ,114 
' 187.5 314.4 ,661A 1.6640 76.7 ¶ . S I T  1.3 4 .0  L61.7 ,166 
282.9 539.3 .540 .995A 90.5 ,641 - .L L2.1 01.6 ,165 
' 80.8 94.L 31.1 ,450 3.1C9 13.6 LOI.6 - 1 l . L  100.40 l . t C 9  
4- *5¶O 4-2810 .SO4 44.2 9.6 -L.O 1.060 105.1 ,320 1.t51 t 9 0 . t  520.4 . O S 1  1.65CA 90.0 .667 . 3  16.6 133.3 - 1 1 4  
4 - L I r O  4-305L.8 .ill 109.3 L6.1 1.0 .S66 93.4 -440  1.114 100.9 309.1 .646A 1.6630 7 l . t  2..375 1 . t  4.1 201.3 ,592 
4-803C.8 4-3L80 a392 309.6 10.0 3.4 l.LO3 106,3 ,313 * T O 3  L3O.O 530.J . I C 1  1.006 05.L ,833 B O  L2.O 6I-1 *192 * 














I 6  ARRIVAL DATE s t 4  
iO6.6 ,354 1.195 I 
98.9 ,437 1.173 3 
101.1 . I O 1  . IT6 I 
4.09 12.4s Wilt 1 
00.0 -434 1.175 I 
ioT.3  .333 i.tii I 
I m . 7  .c94 .ITS I 
4.07 ie.io e w e  I 

















4 - t 5 2 O  I-LELO .30L L3.1 4.7 -1.6 1.0 
4-LO60 4-305S.C ,198 103.9 L6.O .9 .5  
4-806S.C 4-WOO ,370 311.0 10.9 3.4 1.L 
4-L58O 4-LOLD .339 30.1 6.0 -1.7 1.0 
4-8080.0 4-3L10 .361 313.L 11.0 3.4 1.1 
13.04 1l.P.l 1.14 L.03 0 .  
u.61 ~ 1 . 7 1  T.EL c.90 0 .  




SIOPOVCR T l H E  60 DAYS 
-_ 
LAUNCH A R R I V E  EPEE01 R A l  
OEPARl 8WNG8V 6PEEOl RAtl 
WNGIV RETURN )PEE04 R A 5  
PROP-A? 
4-SO55.6 4-3L20 .364 515.4 
13.20 10.04 
4-2550 4-2020 .SO3 44.3 
4-2080 4-3053.1 .194 105.0 
4-3053.8 4-3230 ,361 311.1 
12.91 10.51 
4-2540 4-2620 .320 37.2  




- 3 7 1  
































OECLl 1 1 
OECLS I 3 
DECLl I 9 





1 9 7 9  XNBOUNO SWXNGBI 
- - 
V 1 PSI  1 ECCEN SHA fHET1 fHEl$!~ERIH~-E%HEL-PSl i 
V 3 PSI 3 ECCEN BWA THET3 THE14 PERIH APHEL PSI  4 
V 4 PSI (I ECCEN SMA THE15 THE16 PERIH APHEL PSI  6 
EVA OVO EVR TYPE SUN_~JUNN. R KAPPA - A  -E.- 
1.08). 106.1 -327  1.226 26S.s 530.0 .82V 1.6301 94.6 
e596 99.0 .455 1.175 192.0 319.0 .663A 1.6860 70.9 
1.206 106.9 .e95 .766 263.3 538.6 ,541 .@95A 90.6 
5.06 4.00 12.10 t / l / P  09.V 92.1  S1.8 .AIS 3,651 
4.0 















-1 .1  1.070 1OS.t -362 
e 0  .603 102.4 .445 
3.5 1.213 107.1 ,501 
3.15 0.55 4.53 12.45 
-1.7 1.070 107.0 .343 
.O ,605 102.4 .440 
3.4 1.209 100.7 .e93 
1 . 7 3  0.14 4.51 12.17 
-1.0 1.001 106.3 ,329 
e 0  ,005 '102.5 .441 
3.4 1.208 100.8 .E94 
2.41 (-06 4.52 1L.OS 
-2.0 1.084 105.2 .31S 
a 9  ,600 102.4 .441 
3.3 1.204 107.9 .!Ill 
2.34 5.70 4.55 1 2 . ~  
1.196 215 .7  544.3 
1.190 196.7 315.0 
,719 965.3 120.9 
P / l / L  120.3 11.1 
1.211 tOO.4 539.t 
I 1.190 i96.8 3i7.t 
.173 t64.1 S28.9 
1 1.221 204.9 534.0 
l . lS i?  190.9 311.0 
.766 263.6 530.0 




















l .Ol3A 9 7 . 0  
,441 S . I O 0  
1.027A 90.4 




1.7100 7 7 . L  
. S O I A  00.0 
.459 3.541 
1.641A 9 5 . t  
1 .71 lD  70.0 
1.003 06.1 
.410 3.163 
HXSSXON OURATXON = 080 D A I S  
M A R 3  ARRIVAL DATE : 24408PO 
11 FEE l Q I 6  
V 2 1 L OECL2 R A L  S?EEOZ 
V 4 I 1 OECL4 R A 1  8CEEO4 
V 6 I 6 OECL6 R A 6  S?EE06 
INC RAP- -DECLP ETA P E R X C  
,650 -.l 21.4 114.4 ,112 
1.330 1.4 5.0 231.8 ,304 
.e42 - . 3  L1.3 63.4 ,164 
13.2 tO9.O -10.3 lOl.00 1.206 
1.378 1.3 4 . 5  201.6 - 3 0 )  
,035 - . 1  21.0 10.1 a100 
13.1 201.1 -10.1 96.10 1.163 
- __._ 
_- -- __ ._ 
.eo0 .s 20 .0  i es .2  . t o e  
___ _ _  . 








.644 - . I  
1.304 1.4 
,045 - . S  
12.7 LO9.1 
11.0 0 0 . 3  ,149 
5 .2  m i . 5  .SIS 
Ll.0 1oo.t . l oo  
-10 .1  101.40 1.tlO 
tl.1 01.L . 1 C O  
1.4 LO1.1 .so0 
L1.0 04.0 ,160 
-10.0 lOt.10 1.19) 
2t.o 110.3 ,114 
11.0  5.4 201.5 4 0 e163 . S I 2  
-9.5 101.60 1.169 
.653 .I tl.0 lt4.9 -106 
1.303 1.4 4.9 2Ol.S -303 
,036 -.E tl.1 11.0 ,204 
lt.4 tOO.1 -9 .0 99.70 I . 1 3 3  
UARB ARRIVAL DAlt I2442040 2 MAR 1970) - 
4-2930 4-2040 ~ 3 1 2  30.9 7.1  -1.0 1.019 108.0 .349 1.212 279,.4 542.0 . T O 9  1.030 86.5 .632 -.4 22.0 9 5 . 1  * I 3 5  
4-2900 4-3057.0 .e34 97.4 25.0 - .7  .el7 106.1 .449 1.211 202.1 318.6 .671A 1.7630 77.5 1.390 1.5 5.1 t80.0 e360 
4-SOl7.O 4-3210 .360 314.5 11.1 3.4 1.209 106.T .e93 .714 265.0 328.4 ,540 1.00lA 94.7 .OS1  -.4 21.3 9S.0 -169 
11.37 12.51 7.42 E.07 0.20 5.09 12.17 t / l / g  110.1 71.1 33.1 ,465 3.446 12.1 tOO.9 -9.1 103.06 1.131 
4-C540 4-2040 a 3 2 7  37.9 0 . 0  -1.0 1.001 100.6 .333 1.227 284.e 537.0 .E19 1.635A 91.1 .640 -.1 22.5 100.0. ,111 
4-2900 4-3056.0 -23s 97.4 21.6 - . 7  .617 100.1 .449 1.211 202.1 310.1 .071A 1.7630 77.5 1.390 1.5 5 . 1  260.6 -360 
4-3096.@ 4-3220 ,360 314.9 10.0 3.3 1.206 106.7 .293 .770 263.0 537.4 ,544 ,996A 91.1 .e44 -.4 2 l . S  06.t .SOP 
14.54 12.01 6.91 t.53 5.95 5.09 12,09 2/1/2 103.9 90.1 34.1 ,403 3.410 12.2 t00.0 - 0 . 0  lOt.00 1.113 
4-tOOO 4-3015.1 -236 90.4 25.1 .O .613 106.1 .454 1.210 201.5 31S.2 .060A 1.I600 70.4 1.309 1.5 5.3 C00.0 *JTI 
4-3035.L 4-3t30 .ST9 31S.l 10.1 5.3 1.204 107.1 ,500 .760 261.5 547.9 ,530 1.002 00.5 a036 - .I  L1.S 7 3 * S  9101 
13.96 11.02 6.50 2.34 S.76 5.12 lt.3t W1/2 93.3 112.0 32.2 ,410 8.002 11.0 tO0.2 -0.6 100.00 1.007 
4-tsso 4-LOAO ,306 44.0 10.1 -1.0 1.084 105.4 .320 1.245 t8o.o s3e.o ,645 a.64i~ 03.4 .e40 .E ~t.4 120.6 . t o o  
4-L500 4-to40 -206 $1.0 10.1 -2.1 1.007 104.3 .311 1.200 293.3 521.0 .060 1.651A 91.4 -650 S O  t1.0 135.3 *lo1 
4-LOO0 4-3041.0 .244 103.5 26.0 1.1 .503 106.0 .406 1.175 190.0 299.3 .604A 1.7460 71.1 1.301 1.4 3,6 870.4 *4TB 
4-8041.0 4-8t40 4415 304.1 0.9 3.0  l.LO1 112.4 .SO3 . 759  253.0 503.0 ,460 1.010 17.0 -020 a 7  tt.8 5 7 . 0  .LO1 
i8.n ii.40 0.19 t.20 9.00 1.33 i3.89 w i l e  00.0 is6.0 24.7 .LW 4.001 13.6 LOS.~ - i f . o  VL.OO 





OTOPOVER l l H L  1 80 D A Y 8  IS70 OUTBOUND S W l N G B l  nIoaIoN DURATION x 480 O A T S  
WARS A R R I V A L  DATE = 2143400 
12 NOV 1017 
LAUNCH OUNGBI lPEEOl R A l  OECLl I 1 V 1 PSI 1 ECCEN--SMA T H L ' l  IHtTL'PERIt! 'APHEL PSI 2 V 2 I 2 OtCLC R A 2  SPtEOL 
* W W O I  ARRIVE SPEED3 R A 3  OECLS 1 5 V S PSI 5 ECCLN SMA T u f f 3  THE74 PERIH APHEL PSI 4 V 4 I 4 OECL4 114 8PLEO4 
OEPART RETURN WEE05 R A 5  OECL5 1 5 V 5 P S I  5 LCCEN SUA THE15 THE18 PLRIH APHEL PSI 8 V 8 I 8 OECLO RAE SPEED0 
P R O p A E R O  OVL OVA EVA OVO EVR T_YP_E_-SUN-A-SUN R KAPPA - A  L INC--AAP AECLP ETA .!ERIC 
-- - ._ - - -- 
-- MARS ARRIVAL OAT€ S 2445480 (12 NOV lS77)  - l_l_ __ - - ~ -  
S2.O 1.288 9.8 88.S L57.1 
110.7 ,094 1.3 10.1 148.0 
105.0 1.208 -L.O -51.0 200.0 
1.010 79.0 63.5 51 .0  95.80 
MARS ARRlVAL DATE = 14434T0 (21 NOV 1077) - 
91.) 1.L66 9.5 08.0 t 5 7 . 7  
107.8 ,874 1.5 10.0 144.L 
1.889 70.9 9 5 . t  55.0 99.80 
95.5 l.L?L 9.4 81.1 L11.4 
108.1 . I74  1.8 1S.O 144.0 
104.4 1.~40 -2.8 - m . ~  1oo.i 
105.5 1.217 -a.t -ao.4 8os.s 














MISOION DURATlON 8 520 DAYS 
NARS ARRIVAL DATE L: E441460 
12 NOV 1977 
LAUNCH SWNGBY 8PEEC I P E E D t  
8WNGBY ARRIVE 8PEEDS R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PS1 4 V 1 1 1 OECL4 R A 4  OPELO4 
DEPART RETURN @PEE05 R A 5  D E C L l  I I V I PSI I ECCEN SUA W E T S  THE18 PERIH APHEL P S I  6 V 8 I 6 OECLO R A E  8CEEO6 
DER 1 C 
BTOPOVER TIME * 60 DAYS 1978 OUT8OUNO SWINGBY 
- - 
_________.-. ---  -- - PROP L E  -- MARS ARRlVAL DATE I 2443460 (12 NOV 1991) 
I1  R A 1  O E C L l  I 1 V 1 P S I  1 ECCEN SUA THETI  THE12 PERIH APHEL P S I  2 V 2 I e O E C L I  R A E  1 
:RO DVL O V A  EVR OVO -EVR TYPE BUN A SUN R KAPPA - A  E INC RAP OECLP ETA I 
4-3200 4-3315.6 - 2 2 2  23.6 -32.6 -0.7 .943 98.2 .lo6 .e84 222.1 382.1 .720 1.0480 93.4 1.L72 9.8 62.6 232.9 ,244  
4-3315.6 4-3460 - 2 4 4  254 .3  5 . 5  .8 1.398 86.4 .426 1.259 12.0 143.Y e7230 1.796A 111.1 .69S 1 . 5  16.1 146.6 *PO6 
4-3520 *-SI20  ,380 46.8 -2.3 -10.2 ,732 112.5 .400 1 . 4 4 5  230.4 420.7 .667 2.0230 101.3 1.131 9.0 1 2 . 7  314.6 * S e i  
18.29 13.40 5 .03  4.89 6.28 8.37 11.81 11112 37.4 31.8 01.2 1.012 1.968 70.6 91.2 54.L 8 7 . 3 L  *077 __ -. _- MARS ARRIVAL DATE = 2445470 (22 NOV 19171 
4-3180 4-3304.1 .171 25.7 -38.6 - ? . S  .934 94.3 .I59 .a85 204.0 368.1 ,728 1.0020 90.8 1.262 9.8 89.9 245.3 .e24 
4-3304.1 4-3470 e224 266.2 4 .3  .? 1.390 91.3 ,407 1.226 353.3 J l O . 0  ,727 1.724A 107.4 -672 1.9 19.5 142.0 * I 9 3  
4-3530 4-3700 ,439 33.8 25.3 8.7 .BOO 118.8 .a83 1 .717  246.1 412.S .887 2.5470 106.5 1.176 -7 .5  -39.0 319.4 * 3 9 1  
18.0? 14.87 4.30 4.09 7.49 10.59 18.07 i / l / i  46.0 30.8 37.0 1.193 1.813 82.4 96.5 5 1 . 5  101.60 e 9 7 1  
4-3190 4-3309.1 ,189 22.2 -35.0 -7.6 .939 96.3 .190 .E94 e13.7 373.1 . 721  1.0220 91.9 1.266 0 . 3  08.0 LST.7 *E24 
4-S309.1 4-3470 e224 260.8 5.4 . 3  1.391 89.2 .408 1.230 2.7 149.3 .7280 1.732A 107.8 ~ 8 7 4  1 . l  19.0 $ 4 4 . 2  *106 
4-3530 4-3710 ,494 33.2 49.5 23.3 , 7 7 5  il7.1 .456 1.606 240.8 416.4 .E74 2.3380 100.0 9.161 -23.9 -69.0 334.8 a586 
20.84 16.61 4.34 4.17 7.56 12.13 80.16 1/1/1 4 4 . 9  32.9 64.7 1.202 1.860 79.9 9 I . L  53.0 95 .80  1 . 0 4 4  
4-3200 4-3315.0 . e l 8  22.3 
4-3SlS.O 4-3470 ,236 214.1 
4-3130 4-3920 ,434 84 .4  
19.65 15.40 
4-3100 4-3303.6 el66 21.0 
4-3308.3 4-3480 .e20 266.t 
4-3S40 4-3700 - 4 8 5  37-.1 
10.74 16.07 
4-3190 4-8308.7 .966 21.3 
4-3SOO.T 4-1480 .Lie L60.9 
4-S140 4-3110 ,467 37.6 
10.58 $3.60 




- 3 8 . 0  







-0 .9  .944 98.3 .i66 .88J 222.5 381.1 ,720 1.0490 93.8 I .2?e 9.4 01.5 e33.4 
.4 I.391 86.8 .412 1.230 11.8 149.0 .I240 t.737A 108.1 ab74 1.6 19.6 144 .9  
4.LB 9.6s 10.44 18.18 t / l / 9  44.4 43.8 60.9 1.080 1.913 78.9 31.0 35.3 87.6L 
-18.0 .75i i1s.s ,450 1.519 235 .9  421.0 .as6 2.1980 107.5 1.110 1 1 . 9  e4.e m s . 5  
- MARS ARRIVAL DATE : t44J480 ( L OEC 1971) 
-9 .2  .934 94.3 ,119 .86J 204.0 385.7 ,720 1!0020 90.6 I.262 
.4 i.366 91.3 .396 1.LO8 315.3 $15.0 .727 1.b89A i 0 4 .  
5 . 1  e833 lel.9 .541 1.908 1 1 0 . 7  41L.b .e76 L . 9 4 i D  107. 
-7.3 .939 96.3 .170 .6?4 213.6 3T3.2 .?e3 I .OL20 91. 
89.3 .399 1.Lll 2.3 154.4 e7280 t.694A 105.  
l L 0 . L  ,1011 1.74e 2411.4 416.7 .e62 E.6230 108. 
s.ae 7.01 11.81 m.67 u i / i  53.0 27.4 $0.1 1.244 i.93 
5e.e 34.9 69.s 1 . ~ 5 7  i .04 


















4-3130 4 -9740  
4-3190 '4 -3300.1  




4-8830  4-3700 
I 
.in 2 5 . 1  -33,a 
.zed 2 o a . t  4.3 
e321 5 0 . t  0.1 
11.11 11.01 4 .30  
,189 22.2 - 3 5 . 0  
,221 ea0.o 3.4 
. t o t  52.0 1r.3 
19.26 11.09 4 .94  
. r ie  t 2 . s  -31.7 
. t i e  254.1 e.a 
. t a 4  $0.7 14.4 





















, 3 5 9  
16.17 
. toe  
11.50 
. r i i  . eor 





P5.0 -38 .0  
$2.1 9.3 
t l . 3  -34.3 
t o o . 9  1.9  
11.06 4 .80  
21 .8  -30 .8  
P54.1 i . 4  
1 1 . 4 7  4.91 
r o 0 . t  r.8 
1 e . u  4 .20  











- - - . ~  WAR8 A R R I V A L  DATE = t4431OO (22 OCC 1977l 
33 
WISIION DURATION : 600 DAY3 
WARS ARRIVAL DATE,: ,!*,4f::3 
-- 
DECLl I 1 v i PSI i ECCEN s ~ A - - i t i ~ i i  THETZ P E R I H  IPHEL"PSI i -v -z - - - i  L 
DECL3 I 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 
DECLl I 5 V 5 PSI 5 ECCEN SUA THE15 THE16 PERIW APHEL PSI 8 V 6 I 6 
-0)L OVD O V A  EVA EVR TYPE SUN-i-SUN R KAPPA - A  E INC RAP. 













.- .,". .-.. 
R A L  )PEED2 
R A 4  3PEEE4 
R A 6  3PEED6 
ETA -CERIC 
















232.9 . e 4 4  
146.6 .e26 
20.0 - 4 1 6  
8 7 . 3 1  . S I 7  
- 











MARS ARRIVAL DATE = e4434no '( e DEC i s r r )  - 
4-3180 4-3303.0 
4-3503.0 4-3480 







21.0 -36.0 -7.2 
266.2 2.5 .4 
60.3 10 .9  -1 .5  
0 .42  4.26 3.66 
e i . 3  -34.3 - 7 . 3  
rs .8  20.1 -1.1 
0.06 1 .50  s.re 
260.9 1.9 . 3  
21.5 -30.6 -7.9 
254.1 1.4 .e 
05 .0  21.4 - .6 
0.90  4.91 3.m - 
-67 .3  
24.2 
4 . 2  



























1.091 2 . 0  












4 -3560  4-3110 























z s 5 . r  




4 . 8 5  
- 2 7 . 8  
-1 .6 
2 2 . 6  
5.46 
- 1 . 4  - . 4  
- . 6  
3 .2z  
-8.6 





6.63 5 . O E  









1.382 8 r . 3  
,186 .866 22 
,391 1.190 
,431 1.215 LO 
i r . 4 2  i / i / e  a 
.P 380.3 
.6 163.1 
. O  451.0 
. 3  4.4 
1.0510 93.2 
l .656A 100.3 
























6 . 6  
e .3  
2 .0  
91.1 
9 .1 
1 . 9  
6 5 . 7  
r.2 
59.5 
2 6 . 0  
1 3 . t  
5 6 . 4  
s5 .9  




5 . 4  
45.5 












1 . 0 7 9  




.e08 e899 230.1 388.9 
.398 1.184 21.0 163.1 
,436 1.162 194.9 454.6 
17.66 i / l / 2  68.7 4.9 
VAL DATE = 2143510 ( 1 J 
.150 -816 18S.e 353.6 
,390 i . i m  342.1 ~29.0 
.49r 1.491 ~ 2 9 . 0  430.1 










- . a  
4 . L  
100.1 
-9 .1  
3.0 




4-329s.e 4-ssiti -42.0 14.5 
19.6 
4 - 1 8  
59.6 
l S . 6  
4 .06 










i 2 2 . r  
i i 4 . r ~  
93.60 
,245 
. 1 4 3  
.479 
1 .014  
.e16 
.147 
f . L l I  





1 i . r  - . r  
-2.6 
3.12 
. re4 . r z m  . r53 


















5 . 4  
- 5 0 . 5  
-63 .5  
29.0 
6 . 4  
-53.0 
.saro 93.e 
e.orro 113.4 i .oee i . 9 i r  
1.646A 90.0 
-9.9 







8 . 5  5o.c ~ 3 4 . 3  
sr.6 59.6 s t . 9 0  
L.8 30.1 133.4 
t . 0  13.3 20.4 
9.1 $ 5 . 0  t 3 3 . 6  
C.4 26.6 13L.6 
1.9 15.6 28.C 










8TOPOVLR TIME = 60 DAYS 1978 OUTBOUND SWINGBY M I S S I O N  DURATION f SO0 D A Y S  
M A R S  ARRIVAL DATE 5 244SS20 
1 1  JAN 1978 -_____ 
LAUNCH SWNGBV OPEEOI R I I  O E C L l  
8WNGBY ARRIVE #PEED3 R A 3  OECL3 
DEPART RETURN 8PEEDS R A S  D E C L I  
4-3110 4-3318.5 .218 339.4 5 8 . 5  
4-3318.5 4-3520 . 2 3 4  253.0 - 6 . 6  
17.34 14.20 4 . 9 6  
PRIlY-LERO OVL 
4-3980 4-3710 .s94 7 0 . 4  18.1 
1 1  V I  
I 3  v 3  
1 5  V I  






P S I  I ECCEN SUA 
P S I  3 ECCEN SMA 
P S I  5 ECCEN SMA 
DVO EVR TYPE 
91.6 . 1 3 7  . # I 3  
85.6 ,390 1.161 
119.8 .SO9 1.479 
9.32 18.58 2/1/2 
---
THE11 6 E T h  
THE13 THETI  
T H E T I  THE16 
SUN A SUN R 
- - .- - 
PERIH APHEL 
P E R I H  APHEL 
PERIH APHEL 
KAPPA - A  -----___I. - 
188.7 384.2 .T20 a9810 
15 .7  170.9 .?210 1.642A 
228.0 439.7 -727 2.2320 
84.5 9.0 60.0 1.097 
- ___. 
P S I  2 
P S I  4 
P S I  6 
E 
9 3 . 2  
9 5 . 7  
114.6 
e * 000 
- 
V 2 I 2 OECL2 R A P  SPEEC2 
V 4 I 4 DECL4 R A 4  SPEED4 
V 6 1 8 O E C L 6  RA8 SPEEO6 
I N C  RAP -0ECLP ETA C E R I C  ____ ~ 
1.256 -9 .8 -65.2 235.3 ,234 
.616 2.9 31.8 129.9 .141 
1 .147  3.5 8.8 357.2 . S O 0  
80 .7  66.2 -32.1 61.SL 1.091 
4-3210 4-3520.3 e241 22.9 -26.1 -8.2 - 9 5 2  100.1 ,208 .901 230.8 388.1 . 7 f S  1.0890 94.7 1.280 8 . 8  54.2 233.7 
4-5320.3 4-3520 ,282 251.4 - 8 . 0  -1.1 i . 3 7 9  84.8 .Y92 1.180 18.5 111.0 .Ti10 1.642A 9 5 . 7  . E l l  2.8  31.3 129.6 -146 
4-x460 4-3810 ,252 91.9 22.8 -.I ,618 107.5 .461 1.217 203.2 414.4 .656 1.1710 ll5.S 1 .092  2.0 15 .9  28.3 - 4 8 1  
13.99 10.92 1 .40  3.07 8 .48  5 .52  18.24 1/1/2 84.6 4 . 7  82.0 1.029 1.943 76.1 93.8 62.7 8 9 . 8 L  * * r O  
4 - 3 i S O  4-5309.7 ,240 
4-3309.7 4-3530 , 2 4 1  
L O ,  62 
4-3110 4-3300.1 .170 
4-S300.1 4-3530 .e44 
17.19 
~ - Y S B O  4-11m.o .48s 
4 - s m o  4-srro . 4 ~ 6  
335.1 60.8 
264.9 -33.9 
70.4 15 .3  





- __ .--_ - - - - MARS ARRIVAL DATE E 2443530 (21 JAN 1976) 
13.1 .929 90.5 , 1 5 1  .E55 182.9 374.6 .725 .9840 91.9 1.256 -10.6 -11 .8  L34.0 
-8 .7  1.360 89.7 .385 1.165 1.0 174.6 .7260 1.6411 93.4 -615 7.5 48.9 132.0 
-5 .5  -793 125.6 ,583 1.74.1 238.1 435.7 -728 2.7620 116.3 1.189 6.1 7 . 1  348.3 
-8.2 .932 92.5 .113 .E19 194.2 360.1 . T O 8  ,9900 90.0 1.259 10.1 73.6 2SS.L 
4 . i  ¶ . 3 8 0  93.7 .SO8 1.181 346.9 53S.8 .723 1.640A 92 .1  ,613 -2.2 11.1 117.3 
- 3 . 3  - 7 5 4  123.0 . 5 4 1  1.576 232.1 439.4 .715 t .4420 116.1 1.168 4 .0  7.3 35l.l 
3.00 6 .41  10.49 19.41 1/2/2 9 5 . 1  9.4 51.3 1.001 2.311 63.0 104.3 39.9 114.70 
3.45 8.8s 11.87 ts .94  e / i /o  92.2 i s . 8  41.2 .so9 2 . ~ ~ 9  70.4 100.7 - 3 3 . 9  101.00 
-. 







1 * SPO 
4-3170 4-3518.0 . e l8  339.5 58.5 11.6 .SIT 91.6 . I 5 7  ,853 188.1 384.2 ,719 ,9670 93.2 1.256 -9 .7  -65.1 t 3 5 . 4  . t S 4  
4-5316,O 4-3530 -234 254.6 -10.8 -1.8 1.379 85.9 ,389 1.182 14.7 114.4 ,7220 1.642A 93.6 .813 3.5 31.0 127.4 e145 
4-3590 4-3770 -438  12.9 18.3 -3.3 .IS4 123.0 .547 1.578 232.1 419.4 , 711  2.442D 116.1 1,166 4.0 7.3 3 9 7 . 1  0535 
16.51 18.45 4.91 3.01 6.41 10.49 19.41 ell/&? 91.8 9.4 56.3 1.102 C . 1 2 1  19.6  69.1 -49 .7  8 t . 7 L  l.tS4 
MARS ARRIVAL DATE : 2443540 (31 JAN 19701 -- 
4-3170 4-3500.0 -169 33.1 - 4 2 . 3  -8.1 ,932 92.5 ,153 .e59 194.2 360.0 .728A ,9900 90.0 1.259 10.6 13.5 253.4 . 2 4 t  
4-3300.0 4-3540 -242 277 .1  19.3 3.3 1.380 94.0 .390 1.163 345.5 539.1 ,121 1.844A 90.0 ,610 - 1 . 5  19.6 115.5 e 1 4 3  
4-3000 4-3170 .464 75.7 18.2 -3.9 $788 l26.3 .SSP $.le1 P38.2 439.1 .TO1  2.1400 117.6 1.188 4.6 1.9 350.9 . S T 6  
10.12 16.10 4.21 3.02 6.43 11.03 20.41 1/2/2 102.8 10.0 S5.6 1.029 2.136 02.5 100.6 4 2 . 2  115.50 1.169 
4-3170 4-5110.4 .e20 339.2 56.6 11.7 .921 91.6 ,151 .813 188.6 384.1 ,720 .9870 93.2 1.256 -9.9 -6J.6 233.1 .P36  
4-3318.4 4-3140 . t t 6  256.7 - 1 7 . 1  -2.9 1.360 86.3 .389 1.184 13.2 171.6 . le30  1.845A 91.5 ,610 4.6 39.3 126.0 . 1 5 0  
4-8600 4-3770 -464 1 5 . 7  18.2 -3.9 .786 126.3 .592 1.721 236.2 439.1 ,101 2.1400 117.6 1.188 4 .0  l.9 356.9 e516 
19.97 16.62 4 . 9 6  3.1s 6.56 11.83 20.42 2/1/2 98.2 10.0 50.9 1.060 2.32s 76.3 92.6 -41.8 04.7L 1.432 
4-3SPLI.l 4-3540 .e82 251 .1  -9.2 -1.6 1.319 63.2 ,397 1.177 24.0 177 .9  . I100 1.644A 91.4 ,606 3.4 34.4 l P 3 . 6  .%4S 
4-3400 4-3160 .435 76.6 20.1 -2.4 . 741  123.6 ,557 1.553 230.2 442.9 .668 L.4180 117.3 1.164 3.3 9.0 5 . 1  -551 
4-3100 4-s32s.i .est 341.3 17 .0  12.2 .Sei 92.9 ,164 .os3 195.1 300.9 ,713 .ssso 94.2 i.216 -10.9 -04.5 233.4 .eat 














4-3180 4-3308.0 .20 
4-3308.0 4-3510 .*(I 
t 1 . 8  
r 
















1 3 0 . 3  
t 7 4 . 6  
' 81.4 
1 16-34  
41.9 
L I Z .  1 
b 81.4 
I 1 1 . 5 t  
z m . 2  
- 
-42.8 











MAR3 ARRIVAL OATE t445S50 (IO CLB 191 
-0.2 . es t  92.5 ,153 .E59 194.2 360.1 .728 
3.0 1.361 94.4 ,392 1.185 344.2 542.1 ,720 
-4.7 .E28 129.5 ,646 1.939 240.2 438.8 .867 
3.08 6.49 13.36 21.00 l/Z/2 106.1 10.9 18.3 
-9.0 .OS4 94.2 .159 ,664 203.5 368.0 ,721 
5.8 1.381 92.2 ,389 1.168 352.3 141.3 -126 
-2.1 ,781 126.9 .601 1.690 234.2 442.5 ,619 
3.16 6.57 11.76 LO.89 1/2/2 106.0 7.4 43.1 
-14.2 .933 94.0 ,159 ,083 202.2 371.6 .726 
12.6 1.381 90.9 .360 1.189 356.9 541.0 ,720 
-2.7 ,761 126.9 .EO1 1.690 234.L 442.5 .675 
4.08 1.47 11.10 CO.89 1/2/L 101.7 1.4 L5.0 
,9900 90.0 1.259 10.1 1 3 . 1  t 5 3 . 3  
1.650 68.6 .608 -1.1 17.4 114.1 
3.1910 119.4 1.215 5 . 6  6 .9  396.6 
1.014 C.047 02.1 1 0 9 ~ 0  4 5 . 0  116.60 
1.0010 9 l ; l  1.26t 11.1 73.3 t4t.O 
1.650 39.2 .EO9 -4.0 5 .3  114.1 
t . 7 0 3 0  118.0 1.106 3 . 1  9.3 5.1 
e939 L.720 79.1 109.1 33.6  114.10 
i.oooo 9 i . o  i.ta i6.r ~ I . L . I L I I . O  
1.630 69.4 ,610 -11.1 -15.0 111.9 
C.70¶0 116.9 1,106 8.1  9.3 5.1 
.47T 4.610 08.4 101.4 16.0 111.30 
35 
MIS3ION DURATION = 640 D A Y S  
M A R S  ARRIVAL DATE t 2443160 
12 NOV 1977 
LAUNCH EUNGBY 8PEEOl R A 1  DECLl I 1 V 1 PSI 1 E C C E N A - T H E l i ~ ~ H E T 2 P E R I H - A P H ~ L - P ~ I  2-r 2- - 1  2 DECLL R A P  SPEEOe 
3vHC6Y ARRIVE 8PEEDS R A 3  OECL3 I 3 V 3 PSI 3 ECCEN 3MA THET3 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 RA4 SCEEO4 
DECART RETURN 8PEEDS R A S  DECLS I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 1 6 DECL6 R A 6  SPEED6 
PROP AERO DVL DVA EVA DVD EVR TYPE SUN A SUN R KAPPA - A  E ! _ N _ C R A P  OECLP ETA CERIC 
4-3100 4-3309.6 . I 9 3  23.4 - 3 6 . 0  -6 .0  .936 96.2 ,170 ,873 213.4 374.0 .725 1.0210 9 2 . 0  1.266 9 . 0  6 6 . 9  237 .1  ,231 
4-3309.6 4-3460 -231 261.3 4.5 .7 1.398 89.2 ,421 1.256 2.6 143.6 .7260 1.768A 110.7 -694 1 . 3  18.1 146 .0  . Z P L  
4-3520 4-3630 e l90  136.6 1 7 . 0  - 2  .576 79.4 .485 1.116 168.3 466.2 . I 7 5  1 .661 118.3 1.063 1.9 20.0  4 2 . 5  ,524 
1 3 . 5 5  6.77 4 . 6 0  4.76 6 . 1 7  4.17 19.12 1 /1 /2  37.9 9 .1  64.7 1.131 1 .670  79.6 9 5 . 5  51.9 95.60 -964 
8TOCOVER TIME z 60 O A Y 3  1976 OUTBOUND SWlNGBY 
_ _  _._ MARS ARRIVAL DATE = 2443460 I12 NOV 1977) 
4-3200 4-3315.6 ~ 2 2 2  23.6 -32.6 -8 .7 .943 96 .2  .186 .E84 222.1 382.1 . I 2 0  1.0460 93.4 1.272 9.6 62.6  232.9 *e44 
4-3313.6 4-3460 ,244 254.5 3 .5  .6 1.398 66 .4  .426 1.259 12.0 143.5 .7230 1.796A 111.1 ,695 1 . 5  18.3 146 .0  *E26 
4-3320 4-3640 e241 150.3 13.9 .6 .$69 73.1 ,536 1.106 164.2 472.2 .511 1.701 122.0 1.060 2.2 21 .0  49.9 - 5 8 9  
15.11 10.26 5.03 4.69 e . 2 ~  5.26 20.64 i / i / z  37.4 11.9 01.2 i . o i e  1.966 70.0 9 i . e  54.2 67.3L -917  
-- .--- MAR3 ARRIVAL DATE 5 2443470 (22 NOV 1977) 
4-3180 4-3304.1 ,171  25 .7  -38.6 -7 .5  .934 94.3 ,159 ,665 204.0 360.1 ,726 1.0020 9 0 . 6  1.262 9.6 6 9 . 9  245.3 
4-3304.1 4-3470 ~ 2 2 4  266.2 4 .3  .7 1.390 91.3 .407 1.226 315.5 510.0 -727  1.724A 107.4 -672  1.3 19,s 142.9 ,193 
4-5530 4-3620 ,168 116.6 2 0 . 7  - .2 .!I65 67.5 -443 1.136 176.9 460.2 .033 1.639 115.3 1.007 1.8 18.0 35 .3  a474 
11-95 7.64 4.30 4 . 0 9  7.49 3.54 17.94 1 /%/2  46.0 6.6 67.0 1.191 1 . 6 1 5  62.4 96.5 1 1 . 5  101.40 ,971 
4-3l9O 4-3309.1 e189 22.2 -35.0 -7.6 .939 96.3 ,170 .E74 L13.7 373.5 ,725 1.0220 91.9 1.266 9.3 66.0 C37.7 ,224 
4-3309.8 4-5470 ~ 2 2 4  260.6 3.4 .I 1.391 69 .2  ,408 1.230 2.7 149.3 ,7280 1.732A 107.8 .E74 1 . 5  19 .6  144.2 
4-3530 4-3830 -165 135.1 16.0 .2 .574 62.6 -476  1.119 171.7 465 .1  .567 1.652 117.7 1.064 1 . 9  2 0 . 2  43 .0  - 5 1 2  
12.63 6 . 4 6  4.54 4.17 7.56 3.92 16.65 1/1/2 44.9 6 .7  0 4 . 7  1.202 1.669 79.9 95.2 53 .0  95.60 1.044 
4-3200 4-3315.0 -218 22.S -31.7 -6.2 .944 96.3 .166 .e85 222.5 381.5 -720  1.0490 9 3 . 3  1.272 9.4 6 1 . 5  233.4 e 2 3 6  
4-3315.0 4-3470 -256 254.1 2.6 .4 1.391 86 .6  .412 1.230 $1.6 149.0 .7240 1.737A 108.1 .674 1.6 19.6 144.9 .200 
4-3530 4-3840 .E20 148.7 14 .6  .O .563 76.8 .521 1.101 167.2 470.7 .a29 1.681 120.9 1.060 2.1 22.1 50 .6  . S O 5  
13.96 9 .71  4.96 4.25 7.65 4.75 20.13 1/1/2 44.4 11.2 6 0 . 9  1.080 1.973 78.9 91.0 5 5 . 3  6 7 . 6 1  1.011 
MARS ARRIVAL DATE 3 2443480 I 2 OEC 1977) . 
4-3160 4-3303.8 -166  25 .0  - 3 6 . 0  -7 .2  .934 94.3 .159 ,865 2 0 4 . 0  365.7 .728 1.0020 9 0 . 6  1.262 9.4 6 9 . 3  245.8 a 2 2 0  
4-3303.6 4-3460 .e20 266.2 2.5 .4 1.366 91 .3  .396 1.208 355.3 5 1 5 . 0  .727 1.669A 104 .7  ,656 1.6 21.6 140.5 . I 7 4  
4-3540 4-3620 .171  114.1 21.6 -.2 .563 90.6 .442 1.140 160.6 459.6 .636 1.8440 1 1 5 . 2  1 .069  1.6 18.1 35 .6  - 4 1 2  
11 .53  7.66 4.26 3.66 7.06 3.60 17.90 1/1/2 53.6 6.4 66.1 1.244 1.785 62 .4  96.7 52.7 101.70 -977  
4-3190 4-3306.1 .la6 21.3 -34.3 -1.3 .939 96.3 .170 ,674 213.6 373 .1  . I 2 5  1.0220 9 1 . 9  1.266 9 . 0  65.4 236.2 . e l 9  
4-3306.1 4-3480 .el9 260.9 1.9 - 3  1.387 69.3 .399 1.211 2.3 lS4.4 .728D 1.694A 101.1 .656 1 . 7  2 1 . 7  141 .9  -176  
4-3540 4-3630 .179 130.9 19.2 .L .571 6 5 . 9  .470 1.122 175.4 464.3 .!I95 1.648 1 1 7 . 2  1.064 1.9 20.3 43.4 - 9 0 5  
1L.00 6.26 4 . ¶ 0  3.72 7.12 3.78 16.67 1/1/2 5 2 . 6  8 . 3  65 .5  1.257 1 . 8 4 8  79.6 95.5 54.1 S 6 . P O  1.060 
4-3200 4-3314.5 -215 21.5 -30.6 -7.9 ,944 96.3 ,186 .e85 222.8 361.0 ,121 1.0500 9 3 . 3  1.272 9 .1  60.6 233.6 -230 
4-3314.8 4-3400 .230 254.1 1.4 .2 1.387 86.6 ,402 1.211 11.2 154 .1  .7240 1.696A 105.4 . O M  1.6 21.7 142.6 -179  
4-3540 4-5040 .e05 146.1 15.5 .E .559 60.4 .SO8 1.106 170.4 469.4 .S44 1.667 120.0 1.060 2.1 22.2 5 1 . 3  .549 
13.07 9.29 4 . 9 1  3.78 7.16 4.37 19.75 1/1/2 S l . 9  10.7 61.3 1.139 1.962 76.6 91.7 5 6 . 2  86.7L 1.096 
__-- MARS ARRIVAL DATE = 2443490 112 DEC 1977) 
4-3160 4-3311.0 .el1 338.L 59.7 11.6 .BE9 90.4 ,152 .E54 182.4 376.1 .724 .9640 92 .1  1 .256 -9 .2 -67.3 235.4 . e l0  
4-3311.0 4-3490 .e l6  258.4 - . 3  - .O  1.364 68.4 .393 1.199 5 . 6  1.56.9 ,7270 1 .67 lA  102.6 .645 2.0 24.2 1 3 9 . 1  . l o 2  
4-3310 4-3300 .el0 64.2 21.6 -.E .615 101.4 .419 1.196 196.8 451.2 .696 1.7000 112.9 1.064 1.9 13.2 20.2 .439 
12.64 9 .42  4 . 9 2  3.42 6.62 4.10 17.15 2/1/2 60.3 4.4 68 .9  1.265 1.767 60.7 91.5 -S4.2 91.60 .e71 
4-3190 4-3303.5 . l o 4  20.7 -33.7 -7.1 .939 96.3 .170 .E74 213.9 3 7 2 . 8  .726 1.0220 91 .6  1.207 6.9 0 4 . 9  238.6 , 2 1 5  
4-3306.6 4-3490 . C I S  261.3 - . 4  - .1 1.384 69.5 .393 1.199 1.9 159.1 . I 2 6 0  1.6691 102.5 .E45 2 .0  24.4 139.0 .lo1 
4-3150 4-3630 ..176 126.3 20.3 - 2  .569 69.2 .466 1 .125  179.1  463.6 -601 1.650 1 1 7 . 0  1 .066  1.9 20.4 43.6 . S O 1  
11.64 0.24 4 . 4 8  3 .40  6.80 3.76 16.57 1/1/2 60.7 8 . 0  67.S 1.296 1.604 79.6 96.4 5 5 . 3  90.60 1 .04s  
4 -St00  4-3314.1 .LIE 20.6 -30.1 -7.6 .945 96.4 .166 .E86 223.0 380.6 .721 1.0510 9 3 . 2  1.273 8.6 60.0  234.0 .e25 
4-3314.1 4-3490 ,225 254.7 - . 3  - . O  1.384 6 7 . 0  .395 1.196 10.5 158.6 ,7250 1.672A 102.6 ,644 2 .0  24.0 139.7 ,164 * 
4-3550 4-3340 . l o 4  142.6 16.7 .I .556 63.9 .499 1.107 173.9 468.4 . 5 5 5  1.659 119.3 1.061 2 . 0  22 .4  Sl.6 .536 
lC .45  9.00 4 . 6 1  3.44 6.65 4.13 19.46 1 /1 /2  60.0  10.2 62 .3  1.166 1 .932  76.5 9 3 . 1  57.2 69.6L 1.107 
MARS ARRIVAL DATE : 2443500 (22 OEC 1971) -_ 
4-3150 4-3102.4 .e26 337.0 60.6 $ 2 . 3  ,931 69.3 . l 5 0  .E56 176.2 360.4 . I 2 7  -964 9 0 . 6  1.257 - 9 . 5  - 7 0 . 6  242.0 -219 
4-3302.4 4-3500 . e l 9  266.6 -7 .7  -1.2 1.381 92.1 ,389 1.186 352.6 524.2 .726 1.650A 9 9 . 6  .E33 3.1  31.0 134.0 , 1 5 3  
14.01 10.60 5.06 3.21 6.62 5 .71  17.26 2 / l / L  71.2 5.0 65.1 1.250 1.659 8 0 . 7  100.7 - 4 6 . 7  100.10 1 .073  
4-6500 4-3790 .LIS- 7 8 . r  20.5 -1 .2  .a41 $07.7 ,432 i . 253  207.2 447.3 ,712 1 . 7 9 4 ~  112.9  i . 0 9 ~  2.1 10.7 12 .0  .446 
4-3100 4-3311.1 ,213 336.4 59.6 11.5 .929 90.4 .152 .E54 162.4 376.2 .714 ,9840 92 .1  1.256 - 9 . 1  - 6 7 . 0  231.4 ,210 
4-3311.1 4-3500 .El6 256.9 - 3 . 1  -.I 1.362 86.5 ,369 1.191 5.4 163.2 .72?0 1 . 6 5 5 A  100.2 .E34 2 .4  27.3 130.4 . l a 2  
4-3560 4-3800 ,231 83 .6  21.7 -.a .E21 104.5 .431 1.215 201.0 4 5 1 . 0  .E91 1.7380 113.5 1.089 2 . 0  1 3 . 2  20.3 .452 
13.12 9 .91  4 .69  3 .21  6.61 5.02 17.42 L/l /2  66.6  4.4 66.0 1.266 1.631 30.2 92.5 -52.8 92.40 1.076 
4-3190 4-3308.1 . l o 3  20.4 -33 .5  -7.0 .939 96 .3  -170 ,674 214.0 372.6 .726 1.0220 9 1 . 6  1.267 3 . 8  6 4 . 6  238.0 .214 
4-3808.1 4-3500 .214 262 .2  - 3 . 8  -.a 1.362 69.6 ,369 1.191 i . 3  163.4 . l e 8 0  1.654A 100.0 . O S 4  2 .5  27 .9  136.0 , 1 5 2  
4-8SaO 4-3030 .is2 121.7 21 .3  - 2  ,570 92 .6  ,466 1.130 163.0 463.0 .OD4 1.6570 116.9 1.060 1.9 20.5 44 .1  . I O 0  
11.11 6.31 4.46 3 .CO 6.60 3.65 18.55 l/l/Z 6 9 . 2  7.8 7 0 . 6  1.510 1 .730  79.6 97.9 57.1 97.40 .962 
4-1200 4 - 3 3 i s . a  . z i i  eo.0 - 2 0 . 5  -7 .4 .945 90.4 .iw .086 ~ 2 3 . e  360.5 . 7 z i  1.0510 93 .e  1.273 8 . 6  5 9 . 5  234.2 . reg  
t -1811.8 4-3500 .L22 255.7 - 2 . 5  - . 4  1.362 67.3 .391 1.190 9.6 163.1 -7250 1.656A 100.3  .e34 2.S L6 .8  136 .5  , 1 5 5  
4-&#SO 4-3040 . l e 9  136.4 18.1 . 5  . 5 5 5  6 7 . 1  .493 1.110 177.4 467.5 ,563 1.656 116.9 1.062 2.0 2 2 . 5  52 .2  . 5 3 1  
12.06 8-68 4 . 6 1  3 - 2 2  6.65 4 . 0 1  19.30 1 /1 /2  66.3 9.6 64.2 1.224 1,661 76.1 9 5 . 1  5 6 . 4  91.10 1.079 
4-3210 4-33Cl-S e 2 5 0  24.7 -27.8 -8.6 ,951 100.4 ,206 ,699 230.1 388.9 - 7 1 2  1.0660 94.9 1.279 9 . 5  5 5 . 9  LS3.4 - 2 9 3  
4 4 3 2 1 A  4-3500 .253 246 .3  -1 .6  - . 3  1.360 63 .6  .390 1.164 21.6 163.5 .713D 1 . 6 5 S A  100.4 ,630  2 .2  Z 6 . C  135 .9  . I 5 0  
4-8860 4-3850 ~ 2 1 4  153.5 13 .7  .9 ,541 61.5 .531 1.092 172.4 472.6 ,113 1.671 121 .6  1 .056  2 .1  2 4 . 1  60 .3  , 5 1 4  
13.37 10.09 5 - 4 6  3.29 8.69 4 .60  L0.37 l / l / L  66.7 12.2 5 6 . 6  .941 2 . 0 5 7  60.4 65 .7  60.7 6O.OL . 9 7 0  
M A R 8  ARRIVAL DATE Z 2443510 I 1 JAN 1976) 
4-8160 4-5295,L . lW! 36.L - 4 2 . 0  -8 .0  .930 90.9 ,150 .E56 165.2 353 .6  ‘727A .9640 69.2 1.e56 10.6 73.5 262.0  9 2 4 5  
4-829S.C 4-3510 -246  274.9 1 4 . 5  2.6 1.379 95.0 ,390 1.176 342 .1  529.6 .716 1.637A 96 .5  ,621 -.E 17.7 122.7 mi43 
4-8110 4-3600 ,256 6S.6 21.9 - .9  .E30 107.7 ,446 1.236 205 .5  450.6 .664 1.7870 114.2 1 & 9 5  2.0 1 3 . 3  20.4 a460 
lC.63 9.61 4.16 3.02 6.43 5 . W  17.76 $ / e l 2  62.7 4.4 59.1 ,996 2.016 5 5 . 9  100.1 4 5 . 5  114.70 1 . 0 1 4  
4-1110 4-3110.1 . t 4 1  L3 .1  -L6.9 -0.5 .951’100.$ .LOO ,900 L30.5 388.5 ,113 1.0870 9 4 . 8  1.L60 9.1 55.0 L33.6 . C 4 1  
4-33LO.f 4-1’JlO .?41 L46.T - 1 . 5  - . E  L.379 84.3 ,394 1.161 L0.L 161.4 .715D 1.6461 96.0 ,623 C.4 e6.6 132.6 .149 
4-1110 4-1650 .LO4 180.0 19.0 .9 ,540 05.4 .5Ll 1.094 115 .7  411.1 . I C 4  1.684 120 .9  1.087 L.1 C4.1 60.6 ,563 
lC.S4 S.60  5 .43  8.14 0.85 4.36 CO.09 l / l / L  76.8 11.1 99.0 .e69 L.OOC 79.4 89.3 6 1 . 1  63.lL ,991 _ _  UARS ARRIVAL DATE 1 L443SLO (11 JAN 1970) 
4-81ao 4 - 1 ~ 9 5 . 1  . iet  38.3 - 4 c . e  -0.0 .e30 90.0 . is0 m a  1 8 5 . ~  353.0 . T L ~ A  . S E ~ D  IO.L 1.~56 i0 .0  73.7 e w . 0  .c47 
4-1)LOB.I I-35LO .L IT L76.C 13.1 C.3 1.310 95.2 .391 1 . l 7 7  141.C 533.3 ,111 1.036). 9 4 . 3  ,015 - .4  19.4 119.4 .14C 
4-1560 4-8600 .COS 04.6 CL.0 -.9 .04L 111.0 ,464 1.C63 C09.5 4 5 0 . 1  .e17 1.6490 115.0 I . l D 3  L.1 13.3 20.8 ,464 
11.11 1 0 i l C  4.1S C.SS 0.40 6.3C 18.18 l / C / C  90.1 4.4 61.1 . S I 0  1.901 85.6 101.6 46 .1  115.40 a 9 1 5  
4-8160 4-8311.0 . C l I  330.1 8S.T 11.0 .SCS S0.4 .l5C .454 16L.4 116.1 .1C4 .BE40 S2.1 1 . C 5 6  - S e t  -67.4 288.1  . E l 6  
4-1160 4-8000 .LO8 04.g LC.0 -.S ,642 111.0 ,464 l.LO3 COS.5 4110.1 . S I T  1.04SD 115.0 1.108 L.1 13.1 CO.5 ,464 
14.14 11.C4 4.9s 8.0S 0.80 0.3C 10,1& W1/8 08.0 4.4 56 .1  1.LIC C.lC0 10.5 S6.8 -4S.4 S ( l . 1 0  1.4C3 
4-1311.0 4-16LO mC10 C61.6 -14.0 -C.C 1.360 80.S .0306 1.165 3.0 171.0 ,7280 1.64EA S5 .6  .OLD 4 . 0  36.4 130.6 ,141  
36 
MISSION OURATION = 640 D A Y S  
MARS ARRIVAL O A T E  S 2443520 
1 1  JAN 1979 
LAUNCH SWNCBV SPEEOl RAl OECLl I 1 V 1 PSI  1 ECCEN- > M i  THE11 THEl2-PERIH APHEL--PSI 2 V 2 1 2 OECL2 RAP SPEECe 
BUNGBY A R R I V E  SPEE03 R A 3  OECL3 1 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  S P E E O I  
DEPART RETURN 3PEEO5 R A 5  DECLS I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 DECL6 R A 6  S P E E D 6  
--I__-- PROP .- AERO - OV! OVA EVA OVO pR--TYPK S_VN_A-SUN-R*PPA-_:A- - E --INC --RAP DECLP ETA P E R I C  
4-3170 4 - 3 3 1 8 . 5  .218 339.4 56 .5  1 1 . 6  .927 9 1 . 6  0 . 1 5 7  ,853 188.7  384 .2  , 7 2 0  .9870 9 3 . 2  1 .256  - 9 . 8  - 6 5 . 2  233.3 e234 
4 - 3 3 1 8 . 5  4-3120 ,234 253 .0  -6 .8 - 1 . 2  1.379 8 5 . 6  .390 1.181 1 5 . 7  170 .9  .7210 1 . 6 4 2 A  9 5 . 7  .618 2 . 9  31 .8  1 2 9 . 9  ~ 1 4 5  
9 - 3 5 8 0  4-3810 -212 9 1 . 9  2 2 . 8  -.I 1 0 7 . 5  .461 1,217 203 .2  454 .4  .616 1.7170 1 1 5 . 5  1 , 0 9 2  2.0 1 5 . 9  26.3 ,487 
13.S4 10.48  4 . 9 6  3.06 6 . 4 7  5 . 5 2  18.24 2/1 /2  8 4 . 5  4 . 7  60.0  1 . 0 9 1  2.000 80.7  66.2 - 5 2 . 1  81.3L 1.091 
4-3210 4-3320.3  - 2 4 5  2 2 . 9  - 2 6 . 1  - 8 . 2  .952 100.5 ,208 .901 230 .8  388.1 .713  1.0690 9 4 . 7  1 . 2 8 0  8.8 5 4 . 2  2 3 3 . 1  a242 
4-3320.3 4-5520 ,2112 251.4 -6 .0  -1.1 1.319 84.8 .392 i.l80 18.5  1 7 1 . 0  . I170  1.642A 9 S . 7  ,611  2.8  31.3 129.6  *146 
4-3560 4-3850 .ZOO 145.9  16.5 .g .s(o 8 9 . 2  ,515 1 .091  1 1 9 . 3  470 .7  ,532  1.662 120.5 1.056 2.0 2 4 . 1  6 1 . 3  . 5 5 6  
12.72 9 . 6 1  5 . 4 0  3 .07  6.48  4 . 2 6  19 .91  l / l / 2  8 4 . 6  1 1 . 3  62.0 1.029 1 . 9 4 3  76.4 93.5 6 2 . 7  85.6L .97O 
STOPOVER T I U E  : 60 D A Y S  l97B OUTBOUND SWINGBY 
. - - - - - - - - - - - - - - . __ 
MAR8 ARRIVAL DATE : 2443130 (PI JAN 1976) --- ___I____ -_I 
4-3160 4-3507.9 -294  330 .9  6 2 . 3  1 6 . 6  ,930  9 0 . 6  ,151 .85¶ 183.5 372.4 ,726 .9840 91.6 1 , 2 5 1  -14 .1  - 1 0 . 9  228.6 , 3 1 3  
*-3301*9 4 - 3 5 3 0  a313 261.4  -52.6 -10.4 1 . 3 8 0  90.5 .385 1 ,185  358.2 534.1 .728 1,641A 9 3 . 3  ,615 l2.L 59.5 138.5  *199 
4-3390 4-3800 ,313  8 5 . 6  2 2 . 2  - .9  . e 5 7  114 .1  .485 1 .298  2 1 3 . 7  410 .4  ,666 1,9270 1 1 6 . 0  1 . 1 1 3  2.L 1 3 . 3  20.6 , 3 0 5  
1 7 . 6 4  13.39  6.26  4 .25  1 .64  1 . 1 2  18.88 2/1/2 9 2 . 1  4 . 4  e9.3 .615 3 . 9 5 3  61 .4  102.3 - 2 1 . 5  107 .40  8 .016  
' 4-3160 4-3309.7 ,240 335.1  60.8 1 3 . 1  ,929 9 0 . 5  ,151 . O S 5  162.9  374 .6  ,721  ,9840 91.9 1.256 - 1 0 . 8  -11 .6  234.0 * e 4 )  
4-3309-7  4-3530 .247 2 6 4 . 9  -33.9 - 5 . 7  1.360 89.7  -385 1.185 1 .0  174 .6  ,7280 1.64lA 9 3 . 4  ,815 7.5  48.9 1 3 2 . 0  '164 
4-3190 4-3600 3 1 3  85.6  22.2 - . 9  ,657 114 .3  ,485 1.298 213.7  4 5 0 . 4  ,668 1.9270 1 1 6 . 0  1 .113  2.2 1 3 . 3  20.6 
15.87 12.43 5 . 3 0  5 - 4 5  6.85 7 . 1 2  18.68 2 / 1 / 2  9 2 . 2  4 . 4  4 1 . 2  .989 L.639  76.4 100 .7  -33.9 101.60 1 .610  
4-3110 4-3300.1 .170  3 3 . 5  - 4 2 . 6  -6.2 .932 9 2 . 5  , 1 5 3  .859 1 9 4 . 2  360.1 .?26 .9900 90.0 1.259 1 0 . 7  7 3 . 6  253.L * e 4 4  
4-3300.1 4-3530 .244 215.2 2 3 . 9  4 . 1  1 .380  9 3 . 1  ,388 1.181 346.9  5 3 5 . 8  -723  1.640A 9 2 . 7  ,613 -2.2 1 1 . 1  1 1 7 . 3  e142 
4-3190 4-3610 .278 92.2 22.9 -.I .630 1 1 0 . 9  .477 1 . 2 4 2  207 .4  454 .1  ,649 1.8350 1 1 6 . 2  1.100 2.0 1 5 . 6  28.5 e 5 0 3  
13.50 10 .50  4 . 2 9  3.00 6.41 6.20  18.64  11212 91.7  4 . 6  51.3 1.007 2 . 3 1 1  8 3 . 0  104.3  39.9 114.70 1 . 3 2 0  
4-3110 4-3304.4 .a18 
4-3304.4 4-3530 .437 
4-3590 4-3810 .e78  
11.81 
4-3110 4-3316.6 ,218 
4*3316.6 4-3530 .234 
4-3590 4-3610 .e76 
16 .22  
4-3170 4-3300.0 ,169 
4-3300.0 4-3540 .242 
4-3600 4-3610 ,306 
14.28 
4-3110 4-3318.4 .220 
4-3600 4-3810 ,308 
15.13  
* - s 3 i t . . ~  4-3140 ,230 
4 9 . 1  
276 .3  
9 2 . 2  
1 2 . 9 3  
339.5 
2 5 4 . 6  
9 2 . 2  
P l . 1 6  
33 .1  
277.1 
9 3 . 1  
11 .26  
339.2 
256 .7  
9 3 . 1  
11 .98  
-50 .8  
6 9 . 0  
2 2 . 9  
6 . 7 3  
5 8 . 5  
-10.8 
22.9 
4 . 9 5  
- 4 2 . 3  
1 9 , 3  
2 2 , 9  
58.6 
-17 .1  
2 2 . 9  




1 1 . 2  
-.I 
4 . 9 3  
11 .6  
-1.8 - .5  
3 .07  
- 8 . 1  




- 2 . 9  
- . 5  
3 . 1 5  
,951 92.3  
1.380 9 2 . 0  
.630 1 1 0 . 9  
8 . 3 2  6.20 
,927 91 .6  
1 . 3 7 9  8 5 . 9  
.630 1 1 0 . 9  
6 . 4 7  6 . 2 0  
- MAR3 ARRl 
.932 9 2 . 5  
1.380 9 4 . 0  
.646 114 .3  
6 . 4 3  6 . 9 9  
,927 91 .6  
1 . 3 8 0  86.3 
.646 1 1 4 . 5  
6.56 6 . 9 9  
.152 .838 193.0  365 .1  
.386 1.184 352.9 535 .1  
.477 1.242 207.4  454 .1  
18.64 1/2/2 92.4 4 .6  
,157 .E53 186.7  384 .2  
.389 1.182 14.7  174.4 
.477 1.242 201.4 454 .1  
18 .64  2 / 1 / 2  9 1 . 8  4 . 6  
VAL OATE = 2443540 (31  
.153 . e19  194 .2  360.0 
.390 1 .183  345 .5  559 .1  
.497 1.271 2 1 1 . 1  453 .9  
1 9 . 1 2  1/2/2 102.6 4 . 5  
.is7 ,853 188.8 384.1  
.SO9 1 .184  1 3 . 2  171 .6  
.497 1.275 211.5 453 .9  
1 9 . 1 2  2/1/2 9 8 . 2  4 . 5  
.728 ,9890 9 0 . 7  
-727  1.641A 9 3 . 1  
.649  1.8350 116.2 
20.3 .515 1.681 
.Ti9  . 8 8 T D  9 3 . 2  
,7220 1.642A 9 3 . 6  
,649  1.8380 116.2  
56 .3  1.102 e . 1 2 1  
JAW 1976) -
.728A .E900 9 0 . 0  
.721 1.644A 9 0 . 6  
.641 1 .9080 1 1 7 . 2  
55 .8  1 . 0 2 9  2.136 
.720  -9870 93.Z 
. I230  1.645A 9 1 . 5  
.841 1.9060 1 1 7 . 2  
5 0 . 9  1 . 0 6 0  2.325 
1.259 
,814 
1 .100  
87 .7  
1 .e56 
.613  
1 .100  
7 9 . 6  
2 0 . 3  
-15 .4  
2 .0  
102.9 
- 9 . 7  
3 . 5  
2 . 0  
8 9 . 1  
1 . e59  
.610 




1 .109  
76.3 
10 .6  
- 1 . 5  






8 7 . 6  






- 4 9 . 7  
7 3 . 5  
15.6 
1 5 . 8  
42.e  
- 6 5 . 6  
3 9 . 3  
15.8  










115 .5  
28.6 














- 2 4 2  
, 1 4 3  
.523 
1 , 1 6 9  
. e 3 0  
.150  
. I P S  
1.432 
4-3180 4-3325.1 ,231 341 .3  5 7 . 6  1 2 . 2  .926 9 2 . 9  .164 ,853 195.1 390 .9  ,713  .993D 8 4 . 2  1.256 - 1 0 . 9  - 6 4 . 5  2 3 3 . 4  .e42 
4-3325 .1  4-3540 ,262 2 5 1 . 1  - 9 . 2  - 1 . 8  1.379 8 3 . 2  .397 1 .177  24.0 177 .9  . I100  1.644A 9 1 . 4  .SO6 3 . 4  3 4 . 4  123.6  -149  
4-3600 4-3820 . 213  100.5  2 3 . 3  -.e .e18 110.6 .490 1.220 2OS.2 4 5 1 . 6  .622 l . B l 9 0  1 1 7 . 5  1.096 1.9 18.3 36.7  -522 
14.38 11.24 5 . 1 1  3 . 1 4  6 . 5 5  6.07 19.08 2 /1 /2  9 8 . 9  5 .5  56.6 . E 7 5  2.108 6 1 . 1  63.9 - 5 1 . 4  1 3 . 7 L  .969 
MARS ARRIVAL DATE = 2443550 (10  PEB 1978) ~- 
4-31?0 4-3300.1 ,170 33.4  -42.5 - 8 . 2  ,932  92 .5  . 1 5 3  ,659 194 .2  360 .1  .?e8 .9900 9 0 . 0  1.259 10 .1  7 3 . 7  2 5 3 . 3  ,243 
4 -3300 .1  4 - 3 5 5 0  ,243  2 7 9 . 2  17 .1  3 .0  1.381 9 4 . 4  .392 1.185 344 .2  542.1 .720 1.650 88.6 ,608 -1 .1  1 1 . 4  114 .1  .146  
4-3610 4-3810 , 342  9 4 . 4  23 .0  -.6 .665 117.7  .520 1.318 215.6 453.8 .632 e.0040 118.2 1.121 2 .1  1 5 . 8  28.6 .54?  
15.27  12 .18  4 . 2 8  3.08  6 . 4 9  7 . 9 0  1 9 . 7 0  1/2/2 108.7 4 . 3  58.1 1.014 2 . 0 4 7  82.1 109.0 4 3 . 0  116 .60  1 .061  
4-3170 4-3317,6 
4-3311.6  4 - 3 5 5 0  
4-3610 4-3610 
4-3160 4-3305.r  
4-3305.7 4-3550 
4-3110 4-3820 





4 - ~ 3 2 5 . r  4-3110 
.233 337.1  5 9 . 4  12.6 .928 9 1 . 7  .156 .854 169.1 383 .2  ,720  
.252 259.5 - 5 0 . 5  - 8 . 3  1.381 8 7 . 1  .390 1 .187  1 0 . 5  180.6 ,7250 
,342  9 4 . 4  23 .0  -.e .66S 117.7  . 5 t O  1.318 215.8 4 1 3 . 6  .632 
6 . 5 4  13.10 5 . 2 0  5 .44  6.84 7 . 9 0  19.70 2/1/2 102 .9  4 . 3  4 1 . 1  
,190  30 .3  -42.2 -9.0 .934 9 4 . 2  ,119 .e64 203 .5  368.0 , 7 2 1  
.253 274.8 33.5 1.8 1.381 9 2 . 2  ,389 1.188 352.3 5 4 1 . 3  .726 
.303 100.9  2 3 . 3  - . 2  ,633 114.1 .509 1.250 209.3  457 .3  .e14  
4 .56  1 1 . 4 0  4 - 5 0  3.16 6 . 5 7  8 .85  19.55 1/2/2 106.0 5 . 3  4 3 . 1  
.e65 4 1 . 9  - 4 8 . 2  - 1 4 . 2  .933 94 .0  .159 .863 202.2 371.6  .726 
,315 272.1  5 9 . 6  1 2 . 6  3.361 90.9 .386 1.169 356.9 541 .0  .126 
.303 100.9  2 3 . 3  -.e , 6 3 3  114 .1  .509 1.250 209.3  4 5 7 . 3  . e14  
0 .66  12.19  5 . 1 4  4 . 0 6  7 . 4 7  6.85 19.15  1 /2 /2  101 .7  5 . 1  2 5 . 0  
.e30 341 .4  5 7 . 6  1 2 . 1  ,926 9 2 . 9  .164 ,853 195.1 391.0 -713  
.E61 253.0 - 1 3 . 0  - L . 5  1.360 6 3 . 6  ,397 1.181 22.6  160.6 ,7120 
, 3 0 3  100.9  2 3 . 3  -.E ,833 114.1  .509 1.250 209.3  4 5 7 . 3  ,614 
15.22 12.00  5 . 1 1  3 . e ~  6.63 6.65 i 9 . 5 5  tiiie 104.5 5 . 3  $3.0 
,9870 93.1  1.256 - 1 0 . 7  -68.2 231.6 
,650 8 9 . 6  ,609  6 . 9  4 7 . 2  1 2 1 . 0  
.OO4D 1 1 8 . P  1.121 2 . 1  15.8 2 6 . 6  
.PI0 2.652 16.6 9 7 . 6  -36.9 68.OL 
.0010 9 1 . 1  1 .282  1 1 . 1  73 .3  242.0 
.650 8 9 . 2  ,609 - 4 . 0  5 . 3  114 .1  
.E860 1 1 8 . 3  1.105 1 . 9  16.2 36.9 
,939  P.720 19.1 109 .5  3 3 . 6  114.10 
.OOOO 9 1 . 6  1.261 1 6 . 2  6 1 . 2  225 .9  
-650 6 9 . 4  ,610 - 1 1 . 1  -15 .6  111.9  
-8860 l 1 8 . 3  1 .105  1 . 9  1 8 . 2  36.9 
a477 4 . 6 1 6  62 .4  107 .4  1 6 . 6  111 .10  
.e52 
.103 
. 5 4 1  





,355 . 1 92 
.841 
I 126 
,261  .OB30 9 4 . 2  1.256 -10.6 - 6 4 . 3  L33 .5  
.650 89.5 ,605 4 . 0  38.9 l e 2 . 6  . 1 5 3  
.OB60 1 1 6 . 3  1.105 1 . 9  16.2 36 .9  .541 
.e63 L.24L 19 .6  6 1 . 4  - 4 0 . 2  74.OL 1 . 0 9 7  
37 
--_- - MAR8 ARRIVAL DATE : 2443460 ( 2 OEC 19771 __ 
4-3180 4-3303.0 -168 25.0 -36.0 -7 .2  .934 94 .3  .is9 ,885 204.0 385.7 ,720 1.0020 90.6 i a e e  9.4 60.s t 4 5 . 0  .LLO 
4-3540 4 - 3 m ~  . S I B  1 0 5 . 0  9.0 1 . 7  . ¶ 4 0  65.3 .mi i.ooo ies.3 402.6 ,398 1.783 m . 9  1.053 2.0 c4 .9  06. i  .a96 
4-3SO3.6 4-3480 ,220 286.2 2 . 5  .4 1,386 91.3 .398 1.208 355.3 515.0 ,727 1.669A 104.7 .E56 1.6 21.6 140.5 e l m  
15.20 11.54 4 .26  3.86 Y.06 1.26 23.49 1/1/2 53.6 16.9 68.1 1.244 1.165 62.4 96.7 59.1 1 0 1 . 7 0  -077  
4-3190 4-3308.7 ,188 21.3 -34.3 -7 .3  .959 96.3 .170 .874 213.8 373.1 ,725 i.0220 91.9 1.266 9.0 65.4 235.L *El9 
4-?J306*7 4-5480 ,219 260.9 1.9 . 3  1.181 89.3 .S99 1.211 2 .3  l S 4 . 4  ,7280 1 .6941  109.1 .(I56 1.1  2 1 . 7  141.9 e 1 7 6  
4-3540 4-3870 ,416 170 .3  7 . 3  2.6 .513 5 4 . 5  .725 1.012 162.3 491.7 .295 1.649 138.2 1.010 1.5 25.6 72 .3  ,616 
16.14 14 .42  4 . 5 0  3.72 7 . 1 2  9.92 26.70 1/1/2 52.6 21.3 65 .5  1.257 1.646 79.6 95.5 54 .1  96.LO 1.006 
- -_____ - MARS ARRIVAL DATE = 2443490 (12 OEC 1977) 
4-3160 4-3311 .0  . z i s  330.2 59.7 1 1 . 6  .seg 90.4 . i s2  .a54 inz .4  876.1 .re4 ,9840 9e . i  i.~56 - 9 . t  -81.3 235 .1  .tie 
4-3311-0 4-3490 .el8 218.4 - . 3  - . O  1.384 86.4 .393 1.199 5.6 158.9 .1270 1.6111 102.6 -645 2.0 24.2 139.5 .le2 
4-3530 4-3840 a 1 9 4  142.6 1 6 . 7  .I .556 63.9 .499 1.101 173.9 468.4 .555 1.659 119.3 1,061 2.0 t 2 . 4  51.6 e 5 3 0  
12.46 9.04 4 . 9 2  3.42 6.62 4 . 1 3  19.48 2/1/2 60.3 10.2 68.9 1.265 1.767 8 0 . 7  91.5 -54 .2  91.60 -911 
*-ai90 4-~30e.s .it14 20.7 -3.3.7 -7.1 .939 96.11 . i 7 0  ,874 e is .9  312.6 .re6 1.0220 01.6 1 . ~ 6 ~  6.0 64.0 236.0 .ti5 
4-3510 4-3670 .370 172.1 6.6 2.3 ,528 60.1 .E66 1.068 163.3 488.3 .335 1.801 133.2 1.046 3.2 L5.6 74.1 ,764 
4-0200 * - ~ ~ 4 . i  .LIE 20.6 -30.1 -1.6 ,945 98 .4  .w .e80 223.0 3eo.a .rei  1.05io 93.2 r . e n  0.6 60.0 rs4.0 .*e5 
~ - B S M . S  4-3490 .e25 254 .7  -.s -.a 1.384 67 .0  .3s5 i . i w  10.5 15t3.6 ,7250 i.072~ 1oe.s ,044 2.0 24.0 is0.7 .sa4 
4-3550 4-368S .485 i 7 4 - 9  5 . 4  3 . 7  .520 4 7 . 4  ,790 1.062 163.7 498.6 .E22 1.901 142.1  1.046 4 . 3  26.C 79.7 .PO6 0 
4-3306.B 4-3490 .e15 261.3 - * 4  - . I  1.384 89.1 ,393 1.199 1.9 159.1 ,7280 1.8691 102.5 e 6 4 5  2.0 24.4 139.0 -161 
16.54 13.14 4.46 3.40 6.60 8.86 25.29 i / l / 2  60.1 19 .1  61 .3  1.096 1.604 19.6 '96.4 58.3 96.80 1.043 
LO.16 16 .73  4 .67  5.44 a.85 11.60 29.20 l l l / 2  60.0 24.6 82.3 1.186 1.932 Y 8 . 5  95.1 1 7 . 2  89.6L 1.107 
4-3150 4-SSO2.4 ~ 2 2 6  337 .0  60.0 i2.3 ,931 89.3 .150 ,816 176.2 386.4 .727 .984 90.6 1 .257  -9.5 -10.0 242.0 ee ls  
4-3302.4 4-3500 ,219 268.8 -7.7 -1.2 1.381 92.1 .389 1.188 352.6 524.2 .726 1.ObOA 99.6 -635 3.1 31.0 134.9 .113 
4-1560 4-5630 .le2 121.1  21.3 .e , 1 7 0  92.6 .486 1.130 183.0 463.0 .EO4 1.6570 116.9 1.066 1.9 20.5 4 4 . 1  ,500 
12.15 6.93 5.08 3.21 6.62 3.85 16 .55  2/1/2 T 1 . 2  7.6 6 5 . 1  1.250 1.019 6 0 . 7  100.7 -46.7 106.10 1.073 
MAR5 ARRIVAL DATE S 2443500 (22 OEC 19Y7) 
4-1200 4-3318.0 $211 20.0 -29.5 -1 .4  .945 98.4 . le0 .a86 223.2 380.3 ,121 1.0510 9S.2 1 .273  3.6 59.5 234.2 ,222 
4-3313.6 4-3500 .e22 255 .7  - 2 . 5  - . 4  1.382 87.3 -391 1.190 9.8 163.1 ,1250 1.656A 100.3 ,654 2.3 26.0 136-5 . l B S  
4-5560 4-3660 .431 177 .6  4 . 4  3.1 .512 53.6 ,741 1.056 164.0 494.1 ,267 1.845 136.1 1.045 3.6 26.4 61.9 * J 4 3  
16.41 15.19 4.65 3.22 6.63 10.34 L7.43 1/1/2 68.3 22.6 84.2 1.224 1.681 10.1 95.1 56.4 91.10 1.079 
MAR8 ARRIVAL DATE = 2443510 ( 1 JAN 19761 
336.5 59.6 11.4 ,929 90.4 ,152 , 851  
L59.9 - 1 . 1  - 1 . 1  1 .381  86.6 .387 1.181 
1 3 3 . 9  19.3 .I ,555 91.1 -490 1.114 
6.89 4.86 3.10 6.30  4 .01  19.21 L / l / l  
339.2 56.6 1 1 . 7  91.6 .157 . O S 3  
211.7  - 4 . 0  - . 7  1 .380  55 .4  .392 1.183 
150.0 15.0 .9 ,540 55 .4  .521 1.094 
9.35 4 .98  8 . i ~  6.53 4.36 10.09 e / i / i  
162.4 376.2 . I 2 4  ,9640 92.1 1.256 -9.1 -66.9 CS5.5 .L16 
4 . 9  167.2 .7260 1.646A 97.6  .E26 3.0 81.1 133.3 , 147  
181.1 466.6 .569 1.6590 116.6 1.061 1.9 22.5 5c.5 .527 
' 77 .0  9 . 5  62.0  1.294 1.940 19 .5  9 4 . 3  -30.5 93.60 l . t l 7  
16.S 1 6 7 . 2  .7200 1.646A 98.0 -624 2.5 29.0 133.0 ~ 1 4 6  
' 7 8 , 6  11 .7  62.9 1.082 1.911 61.5 64.0 -53.6 6 O . l L  ,992 
100.7 384.1   eo .BOTO 03.2 i .zne -0.9 - 0 5 . 5  2ss.c .e31 











, l  4-3530 
4-3850 
4-8304 .I 













-8.2 .os2 02.5 .is3 .e59 i s 4 . t  s60.i 
4 . 1  1.380 93.7 .SO6 1.161 346.9 535.0 
-6  ,548 93.1 .51L 1.102 162.9 470.0 
3.00 6.41 4.L6 19.63 1/2/L 91.1 11.0 
17.2 1.180 9L.O ,388 1.104 3S2.9 53S.l 
-17.9 . O J ~  92.3 . is2  .e56 m . o  305.s 
.e .543 98.1 .sit i.mr 162.a 4 ~ 0 . 0  
4.93 e.se 4 . ~ 0  i9 .m w t i e  92.4 11.0 
38 
OIOCOYLR TIME s 00 DAY8 1978 OUTBOUND SUfNGBY N I S S I O N  OURATfON 3 660 DAYS 
UARS ARRIVAL DATE :: 2 4 4 3 5 4 0  
3 1  JAN 1 9 7 0  
RAE 3PEED2 
R A 4  $PEE04 
R A 6  EPEE06 
ETA --CERIC 
.__._ 
LAUNCH IWNGBY 8PEEOl R A 1  OECLl  I 1 V F S I & E C C E K - S M A -  T H E l l  THE12 PERIH--APHEL-iSl Z - - V 2  
'--I 
2 OECLZ 
OUNCI I  ARRIVE 8PEED3 RA3 OECL3 I 3 V 3 P B I  3 ECCEN SHA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 OECL4 
OCPART RETURN (PEED5 R A I  OECLS I J V 5 P S I  5 ECCEN SMA T H E 1 5  T H E T I  PERIH APHEL P S I  6 V 6 I 6 O E C L I  
PROP AERO DVL O V A  EVA OVO EVR TYPE SUN A SUN R KAPPA - A  __ _-INC-JAP-_DECLP 
MARS ARRIVAL DATE 5 2443140 I 3 1  JAN 1 9 1 0 )  --___--- _-- 
4-3110 4-3500.0 
4-3300.0 4 - 3 5 4 0  
4-8600 4-3850 
4-5110 4 - m i 0 . 4  
4-3318.4 4-3540 
4-5600 4-3610 
4-3160 4-3325. l  
4-8325.1 4-3540 
4-8600 4-3600 
. l e 9  3 3 . 1  




~ 2 3 6  256.7 
. P O 8  137 .2  
l L . 5 8  9.43 
e 2 3 1  341.3  
4262 251.1  
. E l 2  133.1 
I2 .61  9 .71  
* l Y O  33.4 
.c43 w 9 . r  
. t20 133.4 
l L . 1 0  0 .02  
,400 330.0 
.454 262.0 
e t 2 0  133.4 
W.20 13.17 
-42 .3  
19.3 
19.1 




4 .96  
5 1 . 6  
-9 .2  
1 4 . 5  
1 . 1 7  
-42 .1  
LO.0 







-8 .1  .932 92 .5  .113 ,859 194.2 360.0 
3 . 3  1.380 84 .0  ,390 1 . 1 8 3  34S.S 539.1 
3.02 6.43 4.44 19.83 1/2/2 102.6 10.6 
.e .547 9 1 . 0  . s i 3  i.io9 1 o e . r  469.4 
. w e 1  ,9900 90 .0  1 . 2 5 ~  10.6 
.721 1 . 6 4 4 1  9 0 . 6  .6lD - 1 . 5  
. 5 4 1  1.6780 120.2 1,063 1.6 
11.8 1.029 t .136 82 .1  106.6 
1 3 . 5  213.4 
15 .6  1 1 s . 5  
24 .1  62.0  
4 2 . 2  115.50 
12.2 -926 92.9 . le4 .E13 195.1 590.9 
3.14 6.15 4 .54  LO.51 t / l / 2  98.9 12.0 
-1.0 1.319 83.2  .39r 1 . 1 7 ~  24.0 171.9 
1.2 .szo 91.1 . 53r  i . 0 ~ 4  181.0 473.8  
MAR0 ARRIVAL DATE = 2445510 110 I 
-0.c ,931 92.5 . i s 3  .os9 194.2 seo.1 . reo  .or100 90.0 1.259 10.7 73.7  253.3 
8.0 1.381 94 .4  .392 1.181 344.2 542.1 . I20 1.650 06.6  .606 -1.1 17.4 114.1 
e 0  .154 100 0 516 1 119 190.5 460 0 . 542  1 6960 120.4 1.067 1.0 L4 .0  62.3 
3.08 0.49 4.;3 li.92 1;2/2 108.7 1014 14 .5  l h 4  2 .047  02.1 109.0 43.0 116.60 
t3.i . B Z ~  92.0 .is5 .ego 1 9 i . 3  3 ~ 0 . 5  . r t ~  .eeoo 92.5 1 . 2 5 ~  -ri.o -65.1  i m . 0  
-10.1 1.581 89.0 .3ee 1 . i ~ ~  3 . 1  ie0.8 .TZOD i .em 69.1 .eio 19.0 67 .7  1 1 7 . 1  
6.03 9.40 4 .73  io.9~ 2 /1 /2  91.9 10.4  18.4 . m e  0.209 63.2 103.6 -0.3 io1.10 
.O . S I 4  100.0 .516 1.119 190.1 466.6  .143 i.6960 120 .4  1.067 1.0 24.0 62.3 
. e 4 2  







. t o e  




. e43  
a 1 4 6  
. s s o  
1 .06i 
.414 
. i l l  
e556 
1.136 
4-3160 4-3306.e .L6S 41.9  - 4 8 . t  -14.L .933 94.0 .1S9 .e63 201.2 371 .0  .726 l.OOOD 91.0 1.261 16.2 01.2 L25.9 
4-ssoo.e 4-3550 .35s t r e . 1  59.6 12.0 i .3oi  90.9 ,388 1.189 356.9 541.0  . reo  1.650 8 9 . 4  .e10 -ii.i - i s . o  1 1 1 . 9  
4 - s e i o  4-seoo . t i 4  ii0.6 16.0 1 . 1  . 5 ~ t  95.2 . 5 ~  i.089 184.6 413.1 ,107 i.6720 ie i .9  1.016 1,s 2s.r 71.0 




I S 9  
.e53 
- 1  so 
.e14 
, 315  
.1 92 
.re6 
. g r r  
, 511  
39 
4-3180 4-3311.0 .e15 338.2 59 .7  11.6 .929 90.4 ,152  .654 182.4 376.1 ,724  .984D 9 2 , l  1.258 -9 .2  - 6 7 . 3  235.4 * t f e  
4 -3311-0  4-3490 .218 258.4 - . 3  - .O  1.384 613.4 ,393 1.199 5.6 158.9 .727D 1.671A 102.6 ,645 2 . 0  2 4 . 2  139.5 - 1 6 2  
4-3550 4-3800 .485 1 7 4 . 9  5 . 4  3 . 7  .320 47.4 .790 1.062 163.7 498.8 .222 1.901 142 .1  1.046 4 . 3  26.C 79 .7  ,908 
20.19 1 8 . 7 7  4 .92  3.42 6 .82  11.86 29.20 2/1/2 60 .3  24.8 68 .9  1.26s 1.767 80 .7  91.5 - 5 4 . 2  91.8D - 9 7 1  
MARS ARRIVAL DATE 5 2443100 (22 DEC 19771 - -  - 
4 - 3 1 5 0  4-3302.4 .226 337.0 80.8 12.3 .931  89.3 .150 .a56 176.2 366.4 . l e 7  .984 90.8  1.257 - ' S A  - 7 0 . 0  242.0 .el9 
4-5302.4 4 -3SOO -219 268.8 - 7 . 7  -1.2 1.381 92 .1  ,389 1.188 3S2.6 124.2 e726 1.650A 9 9 . 6  -633 3.1 31.0 134 .9  - 1 5 3  
4-3560 4-3870 ,332 173.1 6 .3  2 .1  .519 65.3  .654 1.065 161.0 481.6 -388 1.761 130.8 1.047 e.9 26 .0  75.5 
15.91 12.69 5.08  3.21 6.62 7 .61  24.15 2/1/2 71.2 18.4 6 ¶ . 1  1.250 1.859 80.7 100.7 -48 .7  106.70 1 .073  
4-8160 4-3311.1 . 2 l S  538 .4  59.6 11 .5  .929 '90.4 . i s2  .854 182.4 376.2 ,724 ,9840 92.1 1.256 -9.1 -67.0 235.4 .I10 
4-8560 4-3080 .431  177.6 4 . 4  3.1 ,512 S3.8 .747 1.056 164.0 494.7 ,267 1.841 138.2 1.043 3.8 26.4 01.9 .843 
18.44 15.23 4.89 3.21 6 .61  10.34 27.43 W l / Z  68.6  22.8 66 .0  1.208 1 .837  80.2 02.1 -52.8 92.40 1.070 
4-3311.1 4-3100 e216 258.9 -3.1 -.I 1,582 88.1 ,589 1.191 5 . 4  183.2 . I270 1.651A 100.2 e634 2.4 27.3 136.4 e 1 5 2  
__ __ ___ MARS ARRIVAL DATE : 2443510 I 1 JAN 19761 
4-3100 4-3295.C -162 38 .2  -42.0 -8.0 ,930 90.9 .15D .856 l 8 S . 2  353.6 -727). .984D 89.2 1.258 10.8 73.1 262.0 -24S  
4-3295.L 4-3510 ,246 274.9 14.5 2 .6  1.319 95.0 ,390 1.178 342.1 S29.6 ,710 1.637A 96.5 ,621 - . O  1 7 . 7  122.7 -143 
4-3170 4-3880 ,385 179.4 3 .7  e.8 .5U5 59.8 . I O 9  1.012 161.0 491.3 ,306 1.797 135.0 1.041 3.3 L6.4  83.7 -789 
16.26 13.24 4.18 3.02 6.43  9.01 25.97 1/2/2 82.7 21.2 59.5 .998 2 .016  81.9 100.1 4 9 . 1  114 .70  1.014 
4-3100 4-3311*1  -213 338.1 19 .6  11.4 -929 90.4 ,152 ,854 182.4 376.2 a724 ,9840 92.1 1.256 -9.1 -66.9 235.S ,216 
4 - 3 3 1 1 ~ 1  4-3510 e216 259.9 - 7 . 1  -1.1 1.381 88.6 ,387 1.167 4 .9  167.2 . I280  1,646A 97.8  ,626 3.0 81.1 133.3 ~ 1 4 7  
4-8570 4-3000 . S O 1  179.4 3 .7  2.8 . S O 5  59.8 .TO9 1.052 165.0 491.3 ,306 1.797 133.0 1.041 3.3 20.4 83.7 -789 
l l . 0 3  13.94 4.88 3.10 6 .50  9.01 C1.97 2/1/2 77 .0  2l.e 62.0  1.294 1.940 79.5 94.3 - 5 0 . 1  93.60 l . L l 7  
- MARS ARRlVAL DATE = 2413120 (11 JAN 19781 
4-3100 4-3291.1 ,162 38.3  -42.2 -8.0 .930 90.9 .lSO . 8 S O  185.2 313.6 .727A e9840 89.L 1.250 10.9 73.7 tO2.O e 2 4 7  
4-S293.L 4-3520 ~ 2 4 7  276.2 13.1 2.3 1.379 95 .2  ,391 1.177 341.2 533.3 ,717 1.636A 94.3 -615 - .4  19.4 119.4 ,149 
4-5500 4-3880 ,345 100.4 3.4 2.5 .500 65.4 ,676 1.048 166.6 488.5 ,340 1.717 132.4 1.040 3.0  26.5 WJ.1 a 7 4 5  
1 5 . i 6  12.17 4.19 2.09 0.40 7.98 24.79 I/$!/$? 90.7 19.9 81.1 .988 1.967 89.0 101.8 4 6 . 1  111.40 ~ 9 5 1  
4-3100 4-3311.0 .el1 338.1 59.7 11.6 .929 90.4 ,152 .e54 182.4 370.1 . l e 4  .9840 92.1 1.256 - 9 . t  -67.4 t 3 5 . 3  .218 
4-8511.0 4-3120 ee l8  261.6 -14.0 -2.9 1.380 88.9 ,386 1.185 3.8 171.0 ~ 7 2 8 0  1.642A $5 .6  - 6 2 0  4.0 36.4 13O.B e147 
4-3tlOO 4-3800 .345 180.4 3.4 2.5 ,100 61.4 .676 1.048 166.6 488.3 .340 1 .717  i 32 .4  1.040 3.0 26,s 0 5 . i  ,745 
11.99 12,OO 4.92 3.00 6.50  7.08 L4.79 2/1/2 81.0 19.9 16 .1  1.262 0.188 78.S 96.8 -40.4 91.70 1 .4L3  
4-3160 4-3507.B . t 9 4  530.9 62 .3  10.6 .930 00.8 . 1 5 1  .OB5 $83.1 372.4 ,720 ,9840 91.8 1.257 -14 .1  -78.9 C t b . 0  ~ 3 1 8  
4-3307.0 4-3530 .313 t 6 7 . 4  -12.8 -10.4 1.580 90.5 ,305 1.185 358.L 934.7 ,728 1.641A 93.3 ,8111 1L.L 59 .5  130.1 al9B 
4-81BO 4-3BBO .31t 180.4 8.8 8.3 ,406 70.0 ,048 1.040 168.7 486.L ,368 l .7L4 130.1 1.030 L.7 L0.4 86.5 . I O *  
11.60 13.89 8 .L6  4.M 7.84 7.00 L3.83 W l / L  0L.l 10.0 t0.S ,615 5.055 01.4 10L.5 -L1.8 107.40 l.Bl0 
4-3100 4-3300.7 ,840 381.1 80.0  13.1 ,929 90.5 . i s 1  ,013 10L.O 374.0 nTL5 ,0040 01.0 1.210 -10.0 -71.0 L34.0 .e47 
4-0190 4-8010 ,31e 100.4 3.0  t . 3  ,400 70.0 ,040 1.040 108.7 4OO.L .500 1.7L4 130.3 1.030 L.? 80.4 0B.3 a 7 0 1  
MAR3 ARRlVAL DATE = L443130 (21 JAN 19701 
4-8ao~.r 4-8150 .e47 L64.S -85.0 -1.7 1.300 89.7 .so1 i.i~i i r o  i711.o .ILIO i . 6 4 1 ~  05.4 .cis 1.1 40.0 1ae.o . i 0 4  
11.04 i e .m 3.50 3.45 0.03 T.OO rs.08 wi/e  ne.: i0.0 4 i . c  .e00 :.om* 70.4 100.7 -85,s 101.00 1.01~ 
40 
1978 
INBOUND SW I NGBY 
6.3 
41 
1978 INBOUND SWINGBY MISOI@N DURATION : 480 D A Y S  
HARS ARRIVAL DATE 
,f:4::t,” . _”.. _ _  . ___ - -- - . 
LAUNCH ARRIVE SPEED1 R A l  OECLI I 1 V 1 P S I  1 ECCEN 3MA THE11 WET2 PERIH APHEL P31 2 V e I 2 DECLZ RAL ak‘EEO2 
O C r A R T  8WNGBY 8PEEDS RA3 OECLS 1 3 V S P S I  3 ECCEN SHA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  3PEED4 
sWNC@y RETURN &PEED5 R A I  OECLl 1 I V 5 PSI 9 ECCEN 3MA THE15 THE76 PERIH APHEL PSI 6 Y 8 1 8 OECL6 R A 8  EPEE00 
PROP AERO OVL O V A  EVA-FVI)_-ElR-- TYPE->UN t-3UN R A P P A  - - -A-  __ E __ INC RAP -0ECLP ETA CERIC 
HARS ARRIVAL DATE : 2443310 I 1 JAN 19781 ---- - 
4-sszo 4-3510 .422 0 3 . 1  10.1 -5 .2  1.137 110.7 ,459 1.479 269.0 481.1 .eo1 e.isei 118.8 .r40 4 .1  6.0 i68.r .30s 
4-3510 4-3723.6 ~ 2 4 5  89.1 26.6 1.1 .613 106.1 ,456 1.205 201.3 313.6 .655A 1.1540 7 5 . 9  1 .369  1.3 4 . 4  2 7 3 . 5  *36e  
4 - 8 7 2 3 + 0  4-3800 ,388 269.7 l S . 0  3 . 1  1.404 103 .1  ,475 1 ,270  318.3 451.6 ,667 1.812A 115.7 1.105 -e4 8 . 4  2 2 . 1  ~ 4 9 6  
21.14 14.28 0.93 6.68 10.23 5.35 18.45 2 /1 /1  20.2 1.3 9 .4  .400 12.173 113.1 185.3 6 8 . 9  71*8L 4.484 
4-3320 4-3530 .378 82.6 
4-3590 4-3724.4 .314 8 5 . 7  
4-srz4.4 4-3800 .sa9 210.4 
20.43 15.10 
4-3330 4-3530 .385 90.4 
4-3590 4 - 3 m i . t  .SOB 83.0 
4 - 3 r s i . z  4-3810 .324 2 7 7 . 6  
P l . 2 3  15.12 
4-8360 4-3530 -410  119.9 
4-3500 4-3809.1 ,208 125 .9  
81.94 13.13 
4-3eos.r 4-3840 . s i9  m 2 . s  
12.6 
25.8  




1 2 . 1  
8.10 
4 8 . 0  
2 5 . 7  
2 . 1  
0 . 6 1  
- MARS ARRIVAL DATE : 2443530 (21 JAN 19781 - 
1.0 .636 114.3 ,481  1.296 213.5 316.2 .665A 1.9260 16 .6  
3.6 1.401 103.1 .481 1.286 318.8 410.9 ,668 1 . 9 O S A  115.9 
5.33 8.71 1.13 18.56 2/1/1 24 .6  .9 7 . 1  - 3 9 7  14.892 
- 5 . 7  1.130 108.8 .425 1.444 292.6 490.7 .e30 2.058A 114.0 
.? .667 114.0 .471 1.319 215.6 331.1 .698A 1.9410 80.8 
3 .0  1.376 100.8 .412 1.162 322.8 454.0 .683 1.640A 112.9 
-3.8 i . i i 6  i09.0 . 4 i i  1,384 208.7 496.3 . a i 6  i . 9 5 2 ~  112.0 
6.11 9.40 7.02 11.03 2/1/1 22.4 2.6 11.0 .174 i o . 4 i r  
9 . 5  1.180 101.4 ,492 1.720 305.2 474.5 ,813 2.567). 119.4 
1.1 i.321) 6 7 . 5  .460 1.002 70.7 1 1 5 . 7  .MID i . 4 6 3 ~  117.4 
0.8i i e . 1 7  4.46 18.45 w z i i  21.e 15.0 8.1 .e23 1 3 . 4 8 9  
- MARS ARRIVAL DATE = 2 4 4 3 ~ ~  ( 3 1  JAN isre) -
2.2  .561 98.7 .494 1.128 189.2 429 .1  .570 1.6850 111.4 
.?or e . 8  
1.409 1.4 
1.110 - .3  





1 .370  -1.6 
1.015 4 . 2  
126.6 189.3 
. r28  4 . 8  
-- 
3 .1  191.8 -244 
8.7 22.3 .SOD 
1.1 2 7 0 . 7  .389 
8 r . s  0 1 . 2 ~  5.512 
5.3 t o r . %  .z?s 
-32.7 i i r . s ~  5.405 
6 . 6  2 6 6 . 2  -324 
13.4 29.5 -434 
- t 6 . 0  1 9 3 . 0  a376 
-3 .9  267.8 ~ 5 1 9  
2 S . S  46.4 e495 
5 0 . 5  8 4 . 2 ~  t . m S  
-- - 
4-sseo 4 - s ~ o  .362 8 2 . 1  i s . 4  -3 .4 1.109 100.3 ,392 i . 3 5 2  288.7 500.6 ,822 1.883~ i09.6 .e91 e .4  t . s  ioe .7 . e i o  
4-3600 4-3714.9. -319  85 .0  2 S . S  1.0 .690 118.5 .512 1.378 220.5 321.6 .673A 2.0830 77 .2  1.425 1 - 5  5 .4  268.L * 3 9 0  
4 - I l l t4 .8  4-3600 .390 t70.9 12.6 3.5 1.410 103.0 .465 1.298 319.2 450.4 ,668 1.927A 1 1 6 . 0  2.113 - . e  8.9 22.9 .SO3 
L0.69 1 5 . 0 7  1 .62  4.1) 8.11 8 .36  16.64 2 /1 /1  21.6 .6 7.6 ~ 3 9 9  15.028 70.2 202.8 -68.1 93.50 5 . 8 4 5  
1 11.0 
L4.T 




1 8 . 0 :  
I 1 . 1 4  
I -4.0 i . i i 3  101.1 .I . r m  i t i . 9  
t . 9  1.884 100.4 
I 4.78 0.15 **st 
-13.0 1.136 106.1 
3.1 .a06 100.8 
0.08 10.10 5.89 
I e.o i . 4 ~  7 r . 7  
-8.1 1 . i ~ ~  io9 .a
1 1.4 .a t1  111.4 
 MAR8 A M I  
I 1 . 0  1.450 71.8 
I S.00 9.00 0.04 
.a64 1.360 S 
.534 1.528 1 
. 4 t 4  1 . 1 9 t  3 
.407 1.471 I 
.49* 1.199 1 
,900 1.540 
[VAL DATE 8 1 4  
.SO4 1.417 I 
.¶1$ 1.LL6 I 
. I 98  1.804 
17 , tT  t / l / l  
t i . 0 3  w t t a  
ti .a* t i t i s  
!9 
!P 






































‘ .7 .* 
O ?  
1.6 












l tO .4  1.177 
5 . o t o  16.0 
7.1ae 81.4 
3.3 t . C  199.4 
.I 14 .1  30.C 
101.0 -13.4 182.80 
-?.*a -0 .0  t 5 0 . 0  
4 . 1  t4.0 50.3 
118.1 -51.6 101.40 
1 . 1  7.4 1 5 9 . 7  
i c . o  11.0 t i i . 6  
0 . t  *.* 111.0 
4 . 1  t 0 . S  110.0 
- t . o  -7.4 t6o.a 





.4*9 . 600 
1 * 5 0 *  
t. 139 
42 
STOPOVER T I M E  z 80 DAY3 1916 lN8OUNO SWINGBY M ~ S S I O N  DURATION O LO o i l s  
MARS ARRIVAL DATE e443490 
iz OEC 1911  -- _ _  . - - 
LAUNCH ARRIVE 3PEEOl R A l  'OECLI 1 i V 1 PSI 1 ECCEN-SYA' TWETl THETZ-PERlH -APHEL- PS1 d--V 2 I 2 DECL2 R A L  8PEEOP 
DEPART SUNGBY EPEE03 R A 3  OECL3 I 3 V 3 PS1 3 ECCEN 3WA THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 R A 4  8PEEOd 
3WNGBY RETURN )PEE05 R A 5  OECLS 1 5 V 5 PSX 5 ECCEN S M A  THE15 THE16 PERIH APHEL PSI  8 V 8 I 8 OECL8 R A 6  8PEEOO 
PROP AERO D_VL O V A  F ' O E ' R  --TYPE SUN 5 SUN R-AAPPA-- - A -  - E --!NC - P OECLP ETA CERIC 
MAR3 ARRIVAL DATE : 2443490 (12 DEE 1911l ------I-- _. 
---____ - __ -- _____--- - ____ 
~ - S L O O  4-3120 , 3 9 1  59.2 
~ - J I I ) O  4 - 3 1 3 0 . 1  . e r e  84.5 
4 - ~ 7 3 0 , 7  4-saio . 3 z 3  2rr.i 
18 .50  14.43 
4-3500 4-3520 .SO4 67.1 
4-Y¶80  4-3739.6 .288 82.9 
4 - 1 1 S O . 8  4-3820 , 261  284.5 
18.88 14.25 
4-3300 4-3520 ,394 
4 - 3 S l l O  4-3759.9 .255 
18.58 
4-3310 4-3320 .394 
4-5799.6 4-3630 .(SI 
4-31sg.s 4-3820 . .e73 
4-3580 4-3199.8 .ma 








' 2 r o . o  
4-3320 4-3520 .398 82.9 
4-3SOO 4-3809.0 . I 9 7  129.9 
18.63 12.60 




8 . 9 1  
14.7 
2 5 . 5  






1 9 . 0  
9.4 
8 .32  
14 .5  
i 5 . r  
29 .5  





2 . 1  























. r  
1.082 
.e31  
1 ,405  
1.090 
-843 





1 . 3 5 4  




8 .02  
1.112 
1 .446  
8.67 
I .  126 
1.329 
9 . 4 1  
. $ r e  
. 5 s r  
100.8 .433 1.425 288.8 491.9 
95.0 ,491 1.119 185.5 429.5 
4.eO 18.42 %!/ell 22.1 15.8 




6 . 5  
,162 
.695A 
* e 8 3  
0 . 1  
.rig 
, 1181  
. r o o  
2 0 . 0  










0 . 0  
. 5 r o  















1 0 5 . r  
.685 
1.402 
l . O I 2  








28.8 . YO4 
1.313 
1.185 









1 . 5  
.I 
191.7 
1 .2  
1 - 0  
1 . 5  
185.6 
1.e 
5 . 1  
2. 7 
1 7 1 . 7  
1.0 
- 1 . 7  
4 . 5  





8 . 1  
4 . 1  
1 4 . 3  

























2 1 0 . 7  
1 4 .  TL 
e 9 . 3  
109.10 
178 .8  
t64.3 
36.9 
139 .50  








8 4 . 4 L  
1 1 8 . 8  
101.50 
281.4 
. t i e  
4 .919  
. see  
, 498  
.102 
, 3 1 3  
.131 
8 , 8 6 1  
.t18 
.p14 . $ 8 0  













.E55 .8 8.0  11o.a ,118 
1.413 1.11 8.0 188.e .SC4 
1.014 a 5  15.4 t 9 . 5  .434 
54.5 1oa.e -8r .r  iir.30 5.403 
43 
8TOPOVER PIME E 80  DAY3 1978 INBOUND SWINGBY MISSION DURATION : 520 D A Y S  
WARS ARRIVAL DATE 3 L443530 
21 JAN 1 9 1 6  
__. 
PROP 
4-3500 4-3530 .$82 
4-3150.0 4-3020 ,211 
4-3590 4 - 3 7 5 8 . 0  . m e  
LAUNCH ARRIVE SPEED1 R A l  D E C X  
DEPART 8WNGBY )PEED3 R A 3  DECLS 
OWNGBY RETURN OPEEOS R A I  DECLl 
AERO DVL 
6 7 . 2  11.2 
292.3 9.4 
14.49 0.04 
-- _ _ _  






4-3009. r 4-3e40 
1 
8 . 8 1  
-- ._ . -___ ___ - 
I 1 V 1 -PSI 1 ECCEN SWA THET1 T H E T 2 ~ E R I H - ~ P ~ E ~ c - P S i ~ r ~ e - l  2 OECL2 R A 2  8CEEDI 
I 3 V 3 PSI 3 ECCEN SHA THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 DECL4 RA4 OCEEDI 
EVR OVA EVA DVO TYPE SUN A SUN R NAPPA - A  f - I N C - R ~ P D E C L P  E T A  -CERIC 
I J v I PSI s ECCEN SHA T H E T ~  THETO PERIH APHEL PSI o v e I o DECLO nAe OCEEOI 
-2.4 1.09s 109.7 ,393 1.292 281.2 ~ 0 7 . 9  .7e4 
4.12 7.52 0.44 17.00 e / m  3 5 . 7  0 . 7  49.1 
-&?.e .EO3 112.0 .449 1.$12 214.4 373.2 ,722 
1.0 1.414 94.9 ,460 1.333 344.5 442.4 ,790 
4-3300 
4-3000 




4 - 3 Z O O  4-3550 - 5 9 1  51.0 13.0 -1.9 1.073 110.1 .303 1.209 L 7 3 . 1  127.9 ,740 1.072A 97.8 .bel .L 1C.O 114.0 . I 3 7  
4-11t1.7 4-3000 .392 271.0 l e . 3  3.1 1.413 103.0 .491 1.516 310.0 449.7 .EO0 1.903A 110.1 1.110 - . l  9.t 2L.T . ( IO0  
4-3L90 b-3110 .370 5 0 . 5  14.9 -L.O 1.070 100.6 ,876 1.234 e77.0 52O.L ,770 1.697A 100.1 .634 .!I 8.C 1OT.L .145 
4-3010 4-3733.1 .401 03.4 24.1 .I ,730 l e l . 9  -134 1.120 220.0 340.0 . 7 l l A  t.3440 0 3 . 0  1.449 1.7 7.4 1 5 9 . 7  . S l l  
4-3010 4-37~5.7 ,413 e4.7 2 i . e  .D ,734 ree.7 .540 1.100 2ee.o se6.i . o w  t . w o  70.; 1.447 1.0 5 .0  ~04.0 .SOL 
to.98 so.oo 0.13 t.oi 0.32 0.0s 16.70 e / v i  7o.t .s 0.1 .see it.t~4 45.3 i 8 7 . 0  -4a.o 10e.oo 4.4~1 
4-3111.1 4-eoio .321 279.3 1c.i 2.0 1.304 100.4 .424 1.i9~ 324.3 412.2 .ooo 1 . 0 9 7 ~  113.3 1.004 .E 14.1 30.e .44s 


























1 5 . 1  
e0.t 
1 . 5  
I.*# 
-2.1 1.094 106.L ,375 1.292 L04.7 110.8 ,010 l.774A 
L.0 1.453 72.7 ,586 1.140 47.7 87.7 .036D t.441A 
3.1 ,000 109.0 .409 i . i m  eoe.9 4zi.o ,601 1.7070 





1.1 2.9 100.5 
-2.0 -0.9 L59.0 
4.7 t8.0 50.3 
173.T -51.0 10L.40 
.(I 0 . 8  104.4 
1.0 7.0 t5t.9 
1.0 14.0 11.0 
870.1 - 7 . 1  140.00 
1.4 8.8  100.0 
- t . o  -7.4 t00.a 
4.7 e0.1 ao.0 
178.4 - B a a  io0.40 














8TOPOVER T I M E  x 60 O A Y S  1916 INBOUND SWINGBY WI331ON DURATION I 580 OAYS 
MAR3 ARRIVAL DATE I 1 4 4 3 4 9 0  
IS! OCC 1977 _ _  ._ -. _ _  -- - - __ .- _ _  -- -_ - . -. - 
LAUNCH ARRIVE SPEEOI R A l  OECLI I I V 1 PSI  1 ECCEN SUA THE11 THET2PERIH APHEL-PSI 2--< 2 --I 2 DECLL RAL 6PEEOL 
DEPART SUNGBY 8PEEOS R A 3  OECL3 I 3 V 3 PSI 3 ECCEN $MA TNET3 THE14 PERlH APHEL PSI 4 V 4 I 4 OECL4 RA4 8PEEO4 
8WNG8Y RETURN 3PEEO5 R A 5  OECLS 1 5 V 3 PSI  J tCCEN SMA THE75 THETI PERIN APHEL PSI  8 V E 1 6 OECL6 R A 6  3?EE06 
EVA--_OVO EVR--EPE-EUN A JUN R KAPPA -:A _ _ _ _  E -_-INC -!A? OECLP ETA CERIC 
MARS ARRIVAL DATE = 2443490 (12 DEC 1991)  --.------- ____ 
4-3240 4-3490 - 4 ¶ 5  20.2 5 . 1  -1.5 1.060 114.3 ,428 1.143 261.1 52?.4 
4 - S b 5 0  4-3722.9 ,200 95.1 21.4 1.2 ,593 98.6 . 4 4 1  1.162 191.2 311.1 
4-3122.a 4-3600 , 381  269.1 1 3 . 3  3 . 1  1.400 103.2 -469  1.254 311.8 492.2 
17-18 13.93 9.68  3 . U  8.94 4.26 18.34 2/1/1 71.7 1 . 7  
4-3250 4-3490 -444 P7.7 1.8  - 1 . 5  1.068 113.5 ,420 1.111 264.8 121.2 
4-3150 4-21129.1 ,195 5’1.2 26.8 .9 .605 99.0 .42l 1.182 192.6 323.3 
4-3729.5 4-3810 .323 276.2 13.2 3 .1  1.311 100.8 .402 1.140 321.6 455.4 
11.22 1 3 . 5 1  9.43 3.61 1 .05  4 .14  16.8s 21111 6 3 . 3  3.1 
4-1260 4-3490 .438 35.3 10.2 -1.8 1.076 113.0 .420 1.205 268.1 514.9 
4 - 3 5 5 0  4-3737.) ,191 68.3 25.1 - 5  .614 99.2 .406 1.191 194.0 337.2 
17.32 13.34 9.29 3.98 7.38 4.08 11.66 2/1/1 50.8 5 .0  
4-3280 4-3490 -438  35.3 10.2 -1.8 1.016 113.0 .420 1.20s 268.1 114.9 
4-3510 4-3758 .1  .194 89.4 7.2 -5.3 .618 98.6 .396 1.204 193.1 366.t 
4-31S6,l 4-3620 .e69 292.0 9.3 1.8 1.405 91.4 .444 1.290 342.3 444 .1  
11.39 13.41 9.29 3.98 1.38 4.12 11.40 2/1/1 50.8 6.1 








8 . 4  
,899 









1.843A 1 1 5 . 1  
.4Ot  10,417 
1.683A 102.1 
1.6190 19 .3  
1.599A 112.6 










1.382 1 . 2  
1.067 -4 
,846 -.I 




1 1 . 7  116.0 
3.6 t14.4 
6.1  L l . 9  
61.9 70.5L 
11.3 132.9 
1 2 . 1  29.0 
-74.0 90.10 
5 . 1  t r 4 . t  
1 2 . 5  i4s .4  
8 . 0  270.7 
18.0 36.L 
-18.3 119.4D 
1.1111 106.0 .648 -.I lt.5 145 .4  
1,6800 91.8 1.381 1.0 39.0 250.3 
1.863A 112.9 1.116 2 . 1  22.3 42.4  













. L I S  
, 451  
1.231 
. m r  
- MARS ARRIVAL DATE = 8443500 (22 DEC 19771) 
4-3240 4-3500 e 4 5 6  20.5 5 . 1  -1.6 1.059 114.4 ,427 1.138 260.5 111.5 .e52 1.624A 96.2 .8OS -1.0 18.1 113.1 e 1 6 5  
4-3160 4-3123.3 .220 91.1 27.0 1.1 .601 102.2 .447 1.179 196.0 312.1 ,6S2A 1.1010 11.7 1.38t 1.2 4 .0  274.1 $307 
4-3123.3 4-3800 ~ 3 8 7  269.4 13.1  3.1 1.402 103.1 .472 1.262 318.1 451.9 .668 1.857A l l S . 6  1.103 -.I 8.2 Pe.0 -493 
11-92 14.44 9 . 7 1  3.47 6.88 4.13 18.39 2/l/l 86.8 1.1 10.3 .401 11.106 116.7 L87.8 83.1 1 0 . 7 L  4.084 
4-3250 4-3500 . 441  28.0 7 . 7  -1.8 1.065 113.4 
4-3560 4-3129.0 ,215 88.3 26.4 -9 .613 102.5 
4-3129 .9  4-3810 ,323 216.5 13.1 3.1  1.312 100.7 
17.42 13.99 9.38 3.43 6.83 4.83 
4-3260 4-3500 ,431 35.6 10.1 -1.1 1 .013  112.1 
4-3960 4-3138.0 .212 6S.8 2S.l .4 ,622 102.6 
4-3731.0 4 - m o  .e64 283.5 12.0 t . 4  1 .550  98.3 
i7.30 i3.m 9.14 3.82 1.02 4.~1 
.411 1.163 264.1 125.4 ,678 1.649A 100.0 a 8 1 8  
.420 1.200 197.8 324.4 .686A 2.7140 1 9 . 5  1.388 
.4OS 1.14s 321.9 455.1 ,682 1.808A 112.7 1.088 
18.89 t/ l / l  71.7 3.0 0.1 . 5 1 1  14.131 69.8 
.413 1.193 261.7 S19.t .?Ol 1.685A 103.4 .631 
L ,414 1.218 i99.2 338.1 . ? l 3 A  1.7200 83.8 1.389 
, - 3 5 1  1.071 321.1 451.9 ,698 1.4S3A 110.1 1.044 
, $5.12 2/1/1 57 .9  1.8 14.3 .861 8.041 17.1 
-.7 16.2 129.2 el63 
1.3 1 . 5  L13 .6  .323 
1 201.4 -87 .6  94.50 7.513 
I .4  12.9 e9 . i  .ace 
- . 5  13.2 145 .1  . i ~ e  
I 1.8 8.4 269.4 ,264 
1.4 18.2 38.4 .315 
’ 189.0 -14.2 132.40 8.065 
4-3980 4-3500 . 431  35 .6  10.1 -1 .1  1.073 112.1 .413 1.195 261.? 119.2 .TO1 1.881A 103.4 -635  -.I 13.e 143.1 -172 
4-3580 4-3751.9 .210 87.1 S . 8  -4.9 .623 101.1 .405 1.219 198.3 369.2 .I26 1.712D 92.8 1.389 8.6 38.1 247 .7  e 1 1 1  
4 -31¶7 .9  4-3820 .271 292.2 9 . 5  1.8 1.411 95.0 . * I 5  1.320 343.9 442.9 .719 1.921A 113.2 1.124 2.6 22.6 43.0 e450 
1 7 . 2 1  13.65 9.14 3.62 1.02 4.51 17.19 2/1/1 57.9 6.5 48.4 .E20 2.441 41.6 366.3 31.3 1 4 7 . 1 0  1.162 
MARS ARRIVAL DATE 2443510 ( 1 JAN 1978) -- 
4-3240 4-3510 ,460 20.9 1.1 -1.7 1.058 114.7 . 431  1 .135  219.8 535.4 .648 1.624A 93.4 .59S -1.0 19.e 109.0 ,166 
4-3110 4-3723.8 .24S 89.1 26.6 1 . 2  .613 106.1 .456 1.205 201.3 313.8 . ( L S I A  1.7140 11.9 1.389 1.3 4 .4  213.1 -386 
4-3rt3.8 4-3800 .388 269.1 13.0  3 . 1  1.404 103.1 ,415 1.270 318.3 451.6  .661 1.872A 1 1 5 . 1  1.101 - a 4  8 .4  22.1 a 4 9 6  
18.67 15.18 9.82 3.Sl 6.91 5 . 3 1  18.45 2/1/1 95.1 1.3 9.4 .400 12.173 113.1 185.3 66.9 7 1 . 8 L  4.464 
4-3250 4-3510 .441 28.3 1.7 -1.6 1.063 113.1 .418 1.158 263.6 529.5 .616 1.640A 91.4 ,609 - e 1  17 .2  124.9 slS7 
4-3570 4-3130.3 .e41 86.1 25.9 .6 ,625 106.2 .438 1.228 203.2 326.0 ,689A 1.1640 19.8 1.393 1.4 5.9 212.5 -393 
4-3730.3 4-3610 -323 216.8 13.0 3.1 1.373 100.7 .401 1.150 322.1 454.8 .682 1.611A 112.8 1.070 .4 13.0 29.2 ~ 4 3 0  
17.92 14.82 9.36 3.31 6.11 1.28 16.93 2/1/1 80.6 2.9 8.3 . 576  13.876 5 9 . 5  199.9 -11.1 101.00 7.418 
4-3060 4-3510 .421 35.8 10.1 -1.7 1.010 112.6 .408 1.184 267.3 523.4 . T O 1  !.661A 100.9 -621 - .4  14.2 140.0 e l 6 0  
4-3110 4-3736.8 .238 84.0 24.1 . 3  .634 106.1 .425 1.243 204.1 340.8 . 1 1 5 A  1.1110 84.3 1.396 1 . 7  6.9 261.4 a264 
4-3738.6 4-3820 ,264 283.9 11.8 2.3 1.352 98.2 ,314 1.081 328.0 417.4 .698 1.463A 110.2 1.048 1.4 16.4 36.6 e317 
17-17 14.21 9.04 3.38 6.78 5.17 11 .17  2/1/1 61.8 S.6 16.5 ,662 6.911 14 .7  187.5 -lo.$? 135.80 1.133 
4-3960 4-3510 ,427 35.8  10.1 - 1 . 7  1.070 112.6 ,408 1.184 261.3 523.4 .TO1 1.667A 100.9 ~ 6 2 s  - . 4  1 4 . t  140.0 -160 
4-3170 4-3759.3 .e31 86.5 l Z . 5  -4.3 .632 104.8 ,416 1.239 203.2 371.9 .724 1.1540 93 .5  1.393 6.0 32.1 245.3 -212 
4-3759.8 4-3620 ,272 292.4 9.4 1.8 1.416 94.7 .461 1 .346  341.2 442.0 .I21 1.911A 113.4 1.130 2 . 1  22.9 43 .9  ,465  
1 7 . 4 0  14.04 9.04 3.36 6.76  5.00 11.74 2/1/1 6S.8 6.8 49.0 ,811 2.412 35.9 168.9 26.4 152.60 1 . 1 4 5  
4-3270 4-3510 .418 43.1 12.1 -1 .8  1.011 111.9 ,405 1.214 210.8 $11.2 .122 l.106A 104.0 e 6 4 1  - . l  1 l . D  152.8 ~ 1 1 2  
4-3570 4-3199.4 ,169 119.3 26.8 2.5 . 5 1 5  91.8 ,462 1.142 186.8 419.1 ,614 1.6690 101 .6  1.372 -1.3 -4.3 257.0 -447 
4-3799.4 4-3630 . 4 4 7  210.1 5 . 7  S.8 1 .445  1 4 . 8  ,581 1.495 43.0 88.4 ,6560 2.334A 116.4 1.164 4 . 5  26.9 111.9 - 5 1 t  








4 - 3 1 2 4  .O 
1 - 3 6 0 0  














. 3 e 3  
21.3 
8 7 . 1  
( 1 0 . 1  
re .1e  
28.6 
8 4 . 5  






















- 1 . 7  
. I  
3.0 
3.26 
1.088 111.5 ,407 1.250 274.4 5 l l . L  
. S 1 1  91.4 ,491 1.113 161.1 150 .2  
1.329 8 7 . 1  ,461 1.002 1 8 . 8  111.1 
1 .43  4.08  18.46 L / 2 / 1  4 4 . 1  15.8 
- MAR3 ARRIVAL DATE : 2443120 (11 J 
1.057 115.1  .437 1,134 239.0 139. t  
.e31 110.1 ,469 1 . 2 4 1  2 0 7 . 1  311.8 
1.401 103.1 .476 1.211 316.6 451.3 
1 . 0 3  6 - 1 4  18.50 2/1/1 104.0 1.1 
1.062 113.8 ,413 l . l S 4  263.0 533.4 
.643 110.0 ,152 1.264 209.2 326 .2  
1.314 100.7 ,409 1.115 322.4 4 5 4 . 3  
6.66 6.01 18.91 2/1/l 39.5 2.8 
,141 1.1191 107.0 
, 5 6 7  1.660D 111.8 
. 5 4 O D  1.464A 117 .4  
7 .4  .Le2 15.197 
IAN 1918)  -
.86OA 1.6230 16 .2  
,661 1 . 6 0 1 A  115.8 
8 . 1  .398 13.496 
.672 1.631A 94.1 
.693A 1.6380 60.2 
.I383 1.626A 112.8 
. w e  1.629~ 90.6  
9.1 , 5 1 1  12.111 
. S O 8  
1.387 
1 .101  




46 .D  
. L  
- l . t  
4 . t  
188.7 
-1  .o 
1.3 
- 9 4  
181.3 




8 . L  183.1 
- 5 . 1  C81.2  
C1.5  46 .4  
10.0 6 4 . 7 L  
is .7  105.2 
3.5 2t.r 
4 . 7  212.4 
14.3 14.7L 
18 .1  120.4 
13.2 29.3 
-45.3 109.10 
6.3  270.7 
.LOO 
. s t 0  
I 496 
3.200 
. l  I C  
- 3 6 8  
.498  
4.979 
. I 5 8  
.A32 
0.661 
. s e a  
4-3280 4-3520 , 1 2 5  36.0 10.1 -1.9 1.081 112.1 .406 1 .118  266.) 521.1 . 700  1.0564 98.5 -618 - * 4  1 5 . 3  136.1 . 1 S 1  
4-3330 4-3139.6 ,268 82.9 24.4 . 3  .650 109.1 .439 1,281 210.6 3 4 3 . 1  , 1 1 8 A  1.0430 8 1 . 1  1 . 4 0 4  1.8 9.3 t 6 4 . 3  .e64 
4-3739.0 4-3320 a264 264.5 11.6 2.3 1 . 3 5 4  98.1 ,351 1.089 328.7 456.7 ,100 1.416A 110.3 1.049 1 . 5  18.7 38.9 -380  
18.13 14.94 9.00 3.19 6.60 5 .94  15.61 2/1/1 1 4 . t  5 . 5  t o . 0  .683 5.763 12.8 181.6 -8.4 139.50 4.110 
4-3C70 4-3520 -412 43.7 12.1 -1.8 1.074 111.1 .399 1.204 210.5 521.5 .123 1.685A 101.5 -631 - a 1  11.0 150.3 -118 
4-3S80 4-3799.6 a203 115.8 29.3 2.8 ,578 99.2 .461 1 .151  190.8 419.1 . I 1 4  1.8880 101.9 1 . 5 1 5  - 1 . 1  -5.0 256.0 -452 
4-3799.8 4-3830 .4¶2 270.0 5 . 1  1.8 1 .448  14 .6  .184 1.499 43.8 88.1 .6540 2.344A 118.8 1.181 4 . 1  26.9 10.9 ~ $ 7 1  
16.36 13.03 8.71 3.32 8.73 4.32 20.39 2/2/1 60.1 8.1 18.0 .e95 7.165 41.9 174.3 -41.8 101.50 1 . 8 l v  
45 
ETOPOVER TIHE = 60 DAY3 1978 INBOUND SWINGBY 
- -I_ 
LAUNCH ARRIVE 3PEEDi- 
DEPART SUNGBY )PEED3 
3UNGBY RETURN 3PEE05 
4-3260 4-3530 ,426 
4-3590 4 - 3 7 4 1 . 1  ,303  












- R i l  




8 2 . 4  









2 4 . 1  
11.3 
9 .02  
__._ 
-. - __ -- ___  ____ 
I 1 V 1 P S I  I ECCEN SHA 
I 3 V 3 PSI 3 ECCEN SHA 
I 5 V S PSI 5 ECCEN SHA 
EVA O V A  BVD EVR -TYP-E 
-1 .8  1.066 112.6 .406 1.173 
. l  a673 113.5 . 4 5 8  1 .334  
2 .2  1.358 97.9 .364 1.103 








8 3 . 0  









PER I H 
PERIH 
I( A PP A_- 
, 691  
.722A 
. 7 0 1  
25.3 
-
APHEL P S I  2 
APHEL P S I  4 
APHEL PS1 6 
--:A. - E . 
1,649A 95 .7  
1.9450 8 6 . 2  
1.5OSA 1 1 0 . 6  
,862 4 . 5 7 2  
MISSION DURATION = 560 D A Y S  
M A R S  ARRIVAL C A T E  5 2443530 
21 IAN 1 9 7 8  
V 2 I 2 DECL2 RA2 SPEECZ 
V 1 I 4 DECLI R A 4  3PEEC4 
V 6 I 6 DECL6 RA6 3PEEC6 
INC _RAP DECLP ETA PERIC 
.608 - . 4  16.5 131.9 , 1 4 7  
1 .413 1 . 8  9 . 9  259.9 .e64 
l.OS5 1 .6  1 9 . 1  3 ’ .4  e 3 8 1  
1 1 . 3  183 .3  -5 .1  144.5D 3.078 
,426 36.3 10.1 
.288 8 4 . 8  19 .1  
.271 292.3 9.4 
16.57 15 .46  9.02 
,409 43.9 12 .1  
.220 113.1 29.S 
.460 269.9 5.7 
16.49 13.36 8.64 
-1 .8  1.066 112.6 .406 1.173 266.3 531.5 .697 1.649A 95 .7  .608 - . 4  16.5 131.9 ~ 1 4 7  
1.8 1.414 94 .9  ,460 1.333 3 4 4 . )  442.4 .720  1.941A 113 .3  1 .127  2 .6  2 2 . 7  4 3 . 3  .a62 
3.10 6 . 5 1  6.44 17.66 2 / 1 / 1  8 3 . 0  6 . 7  49 .1  .e16 2.405 21.0 174.3 12.8 161.20 1 . 1 4 6  
-2.2 .e63 112.0 .449 1.312 214.4 373.2 .722 i . 9 0 2 0  9 4 . 1  1.409 3.8 20.3 242.5 . e l l  
- 1 . 8  1.072 111.6 .396 1.197 270.1 525.6 .723 1.67OA 99 .1  .sei? - .1  1 5 . 1  147.0 -348 
2.8 , 5 8 5  102.6 . 4 7 I  1.163 194.6 419.4 .611 1.71SD 108.2 1.378 - 2 . 0  - 5 . 6  258.5 -460  
1.9 1.448 74.2 .169 1.508 1 4 . 5  86 .8  .65OD 2.366A 118 .6  1.161 4 . 5  26.8 50.7 e 5 8 1  
3 .11  6.52 4.74 20.54 2 /2 /1  68.1 8.0 16 .0  ,284 7.166 44 .9  1 7 4 . 2  - 4 4 . 9  106.00 1 . 1 5 0  
.208 125.9 25.7 2.2 .561 98 .7  .494 1.128 189.2 429.1 . 5 7 0  1.6810 111.4 1.370 -1 .6  -3.9 267.8 -519  
16.15 12.83 6 . 5 7  3.31 6.72 4 .46  18.45 2/2/1 54.9 15.6 8.5 .e23 13.489 128.6 189.3 5 0 . 5  84.2L Z.785 
.39r  5 1 . 5  13.7 -1 .9 1.076 110.8 . 3 9 i  1.224 2~3.8 s i 9 . i  .746 i . 7 0 ~ ~  102.1 .e37 .e 9 .1  160.0 - 1 5 7  
.si9 262.5 2 . 7  1.1 1.328 6 7 . 1  -460 1 .002  78.7 115.7 .ti410 1 . 4 6 3 ~  117.4 1.015 4.2 28 .5  46.4 .495 
MARS ARRIVAL DATE = 2443140 (31  JAN 1978) 
4-3250 4-3540 - 4 5 5  29.5 7.9 -1 .8 1.061 114.3 .428 1.151 261.5 541 .0  ,658 1.644 8 9 . 3  .590 - . 7  19 .6  
4-3600 4-3731.9 .353 83.3 24.9 .6  .698 118.0 .498 1.401 222.5 334.8 .704A 2.0990 8 1 . 7  1.429 1.6 7 . 0  
4-3731.9 4-3610 .S24 2 7 8 . 2  12.1 3 . 0  1.379 100.8 .416 1.173 323.3 453.3 .6B4 1.661A 113.1 1.078 . 6  13.7 
e1.36 17.90 9.69 3.48 6.87 8.20 17.12 2 /1 /1  106.0 2.5 14.3 .171 8.008 24.3 185.4 -22.0 
4-3600 4-374S.P .342 82.7 23.5 - .2  .700 111.0 .483 1.406 223.1 356.4 .727A 2.0850 88.6 1.428 2.0 11.1 
20.07 1 6 - 9 1  9 . 0 6  5.10 6 .51  7.89 16.34 2/1/1 91.8 5 . 0  31.6 -859 3.267 11.4 179.6 *8 
4-3260 4-3540 .a29 36.6 10.1 -1.8 1.061 112.8 .*a8 i . i r o  251.7 135.4 ,693 1 . 6 4 7 ~  9 3 . 2  ,602 -.4 17.6 




2 9 . I  .438 
124.90 4.003 




4-3260 4-3540 .429 36 .6  10 .1  - 1 . 8  1.061 112 .8  .408 1.170 265.7 535.4 .693 1.6471 9 3 . 2  ,602 - . 4  17 .8  127.6 -147  
4-3600 4-3752.1 .333 83.7 22.2 - . 9  -694 116.3 ,478 1.391 221.9 366.8 .726 2 .0550  92.e 1.425 e . 6  13.9 244 .5  e267 
19.64 16.14 S.08 3.10 6.51 7.66 17.03 2/1/1 91.8 5.5 41.9 .E44 2.584 13 .9  176.7 3.2 166.20 1.320 
4-srse.5 4-3820 .267 291.1 9.8 1.9 1.393 96 .1  .422 1.235 339.2 446.6 ,714  1 . 7 ~ 7 ~  i i e . 4  1.100 2 . 3  21.7 41.2 ,435 
4-3270 4-3540 ,406 44 .1  12 .1  -1.8 1.070 111.6 .394 1.191 239.6 529.7 -722  1.661A 9 6 . 6  e615 -.I 14.4  143.1 
4-3600 4-3600.7 .e41 111.4 29.6 e.9 ,194 106.e .485 1.178 198.9 420.1 .607 1.7100 108.7 1.36s - t . 3  - 6 . 3  250.0 ~ 4 7 3  
4-5800.7 4-3830 .473 269.7 5.6 1.9 1.450 73.S . I 7 6  1.121 45 .9  8 7 . C  .e450 L.398A 119.2 1.169 4 . 8  2 6 . 7  5 0 . 3  a569 
18.66 13.88 8 . 6 2  Z.98 6.39 S.26 2C.75 2 /2 /1  76.5 8 .0  18.0 ,269 7 . 1 9 1  46 .1  174.0 -48.1 104.30 1.666 
4-3280 4-3540 ,383 5 1 . 7  13.7 -1.9 1 .075  110.6 .386 1.216 273.5 123.8 .747 1.684A 99.7  -6e8  .L 10 .7  157.4 * I 4 6  
4-8809.9 4-3840 . S t 5  262.5 2 . 7  1.Z 1 .328 67.2 -464 1.001 79.5 116.0 . I 3 7 0  1.465A 117.8 1.011 4 .Z  25.4 46.Z *499 
16.19 13.12 8 . 2 6  3.07 6 . 4 8  4.84 18.53 Z f 2 f l  6e.Z 15 .1  9.1 -216  12.645 lZ8.0 190.5 50.0  84.LL Z.538 
4-3600 4-3009.0 . e m  122.7 2 6 . 2  2.2 .sen 102.5 .so0 1,139 193.1 4 e 9 . i  . s a  i .7090 1 1 1 . 6  1.573 -8.0 -4 .4  2se.e .se5 
MAR3 ARRZVAL DATE = L445110 (10 FLB 1978) 
46 
8TOPOVER TIME S 80 D A Y 0  1978 INBOUND SWINGBY W13SION OURATION : 600 D A I S  
MARS ARRIVAL D A T E  e L443490 
t e  OEC i o r ~  _--_________ - -. - .- - - . . 
LAUNCH ARRIVE &PEE01 R A l  OECLl I 1 V I P S I  1 ECCEN SMA THE11 THETh-PERIM APHEL PSI  2 V 2 I 2 DECLI R A E  SPEEDt  
DEf'ART OWNG8Y 6PEED3 R A S  DECL3 I 3 V 3 P 3 I  3 ECCEN 3WA THETS THET4 PERIH APHEL PSI  4 V 4 I 4 DECL4 RA4 SPEED4 
8WNGBY RETURN IPEEDS R A 5  OECl.5 1 'J V 5 $31 5 ECCEN SMA THET5 THET6 PERXH APHEL P S I  6 V 6 I 6 DECLI R A E  SPEED6 
PROP AERO DVL OVA EVA OVO EVR TYPE SUN-LEUN R((*pPA - A  __ E --_!NC -RAP -0ECl.P E T A  CERIC -- __ 
M A R 3  ARRIVAL DATE = 2443490 (12 OEC 19771 -_ -. - 
4-3260 4-3490 
4-3530 4-3739.5 
4 -3159 .1  4-saoo 
4-1290 4-3490 
4 - 3 1 5 0  4-3743.7 
4 -nr43 .7  4-3890 
.437 50.9  
.190 8 7 . 9  
, 253  288.0 
1 0 . 4 2  13.30 
. 4 4 1  38.9  
. l a 9  8 7 . 4  
,236 288.1 
19.25 1 8 . S I  
,440 a7.a 
. i o 7  o r . 9  
.226 2ss.a 
20 + zr  i s  .52 
.449 67.0  
.e44 9 7 . 1  
.383 259.4 ci.es i4.oa 
13 .  
2s .  
85 .  
9 . 2  










-84 .  
I 9.1 




, -2 .4  
- . I  
I 9.9 
' 5.88 
1.098 112.8 -434  1.294 275.0 502.5 .732 
-616  9 9 . 3  .404 1.200 194.2 340.3 .713A 
1.257 9 3 . 8  . l e i  ,854 333.6 322.3 .717 
8.11 4 .04  12.11 2/1/2 32.8 r1 .4  58.1 
1.112 112.6 .449 1 .554  276.6  496.4 ,748  
.E18 99 .2  .400 1.204 194.4  347.4 ,723A 
9.26 4 . 0 0  11.98 2/1/2 26.5 8 0 . 2  56.4 
1 .250  93.0 . i 5 6  ,033 337.3 1 ~ 0 . 1  .reo 
1.856A 112.0 
1.6840 8 4 . 4  









a.078 c . i i e  
.a91 
1 . 3 8 5  
,930 
81.1 
. 1 1 5  
1.386 
.azo 









. 3  8.1  163 .3  
1.8 9 . 0  269.2 
esa.5 - r . s    LO.^ - 5 i . o 5 5 . 9  r 6 . 0 ~  
.a 8 . r  i o 9 . r  
2 . 0  11.8 2 6 5 . t  
-1 .0  - 3 1 . 4  3 4 . 1  
L30.4 -48 .6  84 .5L  
1 . 7  6 . 2  175.1  
2 . 1  16 .5  259.9 
-7 .1  -33.5 52.0  
L43.2 - 4 4 . 6  94 .80  
1 . 1  0.2 1 7 8 . 1  
-12.4 - 3 4 . 4  t 4 0 . r  
1 8 . 7  70.3 839.7 
C36.8 20 .5  123.80 
4-3800 4-3490 
4 - 3 5 5 0  4 - 3 7 4 8 . C  
4-8r4o.c 4-3c-00 
4-8300 4 - 3 4 9 0  
4 - 3 5 5 0  4-3183.4 
4-3763.4 4-8900 
4-3310 4-3490 ~ 4 6 2  75.L 12.0 - 4 . 6  1 .147  112.8 ,495 1.526 285.6 484.5 ,771 L.26OA 119.5 ,771 3.8 7.1 18O.L e 3 3 6  
4-S550 4-3754.0 .189 6 8 . 7  1 2 . 5  - 3 . 5  ,616 98.6 ,396 1.204 193.9 364.0 ,726 1.6810 91.1 1.385 5.5 31.3 t 5 2 . 3  ,246 
4-8784.0 4-3910 ,248 289.3 7 2 . 2  10.8 l.L31 91.7  .152 ,656 341.4 543.1 ,726 ,986 89.4 .926 - 8 . 7  -38.1 53.L ,172 
ti.60 i3.06 0.8s r.74 i i . 1 ~  4.01 ir.eo c / i /e  18.3 06. i  43 .4  ,979 2.594 7 7 . c  155.1 -34.c i09.30 i.360 
MAR8 ARRIVAL DATE * 2443100 (22 OCC 1977) -__i 
4-3060 4-3300 .423 5 1 . 1  1 3 . 1  -2.0 1 .091  112.0 ,419 1.269 2 7 4 . 1  306.8 . I 3 7  1.8OlA 109.5 .e14 .I 8.0  168.5 .E11 
* - S I ~ O  4-3739.0 . z i t  05.3 24.8  .s .a23 ioe.6 . 4 i 2  i . 2 ~  100.3 341.3  EA i . 7 z o o  84.6 1.390 i . r  9.2 ce8.i .e50 
4-ar39.0 4-3600 , 230  es8.s 66.0 10.7 1 .251  9 3 . 6  . l e i  .iw 333.6 522.5 . n r  .SSZA 93.3 .e30 - 7 . 6  -50.0 56.0 .io6 
W . D I  13.40 8.95 4 . 5 3  7 . 9 2  4 . 3 3  ie.13 e w e  37.3  7 i . e  18.4  io 2.018 60.6 ~ 5 5 . 0  -50 .5  r 7 . 7 ~  .9es 
i.103 i i i . 8  .499 1.319 278.2 500.7 ,752  i , 8 8 ~  112.1  .e95 . r  0.3 1ro.r  
e621 102.3 .408 1,222 199.¶  348.2 .723A 1.7210 86.6 1.390 2 . 0  11.7  063.9 
1.256 91.0 ,156 .E53 337.7  5 3 0 . 0  ,720 ,966A 91.6 .929 -7 .2  -31 .9  54 .3  




.424 39.0 14 .1  
,239 288.4 66 .3  
18.64 13.46 8 . 9 7  
,210 0 5 . i  23 .1  
- 2 . 3  




- . I  
9.8 
1.93 
-4 .0  
- 2 . 3  
10.4 
6.80 -
1.117 111.7 .444 1.379 281.8  494 .8  
.626 102.3 .405 1.225 199.3  355.4 
1.256 9 2 . 4  .113 .E54 341.7  337.1 
9.31 4 .45  11.98 2/1/2 24.5 8 9 . 3  
1.133 111.7  .464 1.451 285.5 4 8 8 . 9  
a 6 2 5  102.0 .404 1.222 196 .9  363.9 
1 .259  9 1 . 7  -152 .a56 346.8 543 .3  
10.17 4 .42  12 .12  2/1/2 20.4 9 6 . 3  
- MARS ARRlVAL DATE = 2443310 ( 1 i 
.428 6 7 . 0  1 4 . 7  
,908 85 .3  21.9 
:231 288.7  6 7 . 6  
19 .44  13 .51  9-06 
.435 75.1 13 .1  
,206 86.3 1 7 . 2  
.E39 289.0 9 1 . 0  
L0.44 18.65 9.23 
. 76r  1 . 9 9 ~ ~  i i 4 . 7  .7 ie  1.4  1.4 i 7 0 . 6  
.727A 1.7190 8 8 . 7  1 . 3 9 0  2.8 1 3 . 6  258.6 
.723 .963A 90.1 .926 - 9 . 2  -34 .0  5 2 . 3  
5 5 . 6  1.131 2 . 1 4 6  77 .1  L41.6 -44 .7  9 5 . 5 0  
.780  Z.13lA 117.0  .745 2.1  5 . 8  181.9 
.728 1.7150 91.1 1.389 4 .0  24 .1  251.8 
-726  .986 89.4 ,928 -6 .2  -37 .1  5 2 . 3  
5i.3 i.050 z.303 90.7  m 5 . o  -38.2 ioo.so 
IAN 1978) 
4-3230 4-3510 .488 13.6 2.3 
4-3799.4 4-3830 - 4 4 1  270.1 5 . 7  
4 - 3 i r o  4-3799.4 .io9 119.3 e8.s 
- 1 . 7  1.OS3 116.5 .453 1.115 255.7 5 4 1 . 2  .E10 1.621 89.0 .581 
2 . 5  -571  9 5 . 8  .462 1.142 166.8 419.1 .E14 1.6090 1 0 7 . 8  1.372 
1.8 1.445 7 4 . 8  .161 1.495 43 .0  86.4 .E360 2.334A 118.4 1.164 
4.00 7.40 4.02 eo.iz e / 2 i r  io9.4 8.1 10.0 .sol 7 .194  39.c 
-1.3 19.9  9 4 . 8  
b - 1 . 5  -4 .3  257 .6  
4 . 5  28.9 50.9 
1 1 7 4 . 4  -30.0 108.eD 
, - 1 . 0  r 9 . 2  109.0 
4 . 2  28 .5  4 6 . 4  
186 .7  5 0 . 0  84.7L 
t -1.2 - 8 . 1  207.2  




i r . 3 8  




5 . 1  
2 3 . 7  
2 . 7  
9.82 
1 4 . 1  
23.6 
6 7 . 1  
6 . 6 4  
-2.2 1.096 111.2 ,413 1.292 278,O 5 0 5 . 1  ,958 1.828A 109.7 -679  . 7  8 . t  1 7 l . t  
- . l  ,638 103.9 .420 1.248 C04.9 349.3  ,724A i . 7 7 1 0  86.9 1.396 2.0 11.6 26t .O  
10.2 1.256 92 .9  .156 ,833 337 .6  330.0 ,720 .986A 91.8 , 929  - 7 . 4  -32.3 5 4 . 7  
4 .10  7 . 9 1  5 .11  12.01 e / i / e  34.2 80.4 58 .2  1.023 2.055 10 .4  2413.5 -47.7 8 7 . 3 ~  
.410 
,233 










I S .  70 
75.1  
6 4 . 8  
269.1 
1 3 . 1 1  _- 
1 4 . 9  
60.4 
8.65 




6 . r s  
-2 .7  1.108 110.0 ,424 1.342 281.6 499.1 , 773  1.911A 112.1 . I 0 0  1 . 3  4 . 8  177.8  
- . 8  .E36 105.7 ,417 1.246 204.8 393 .1  . I Z O A  1.7860 89.0 1.896 2 . 5  14 .9  2 5 8 . 6  
10 .0  1.256 9 2 . 4  ,113 .E54 342.0  537 .0  .723 .985A 90.5 .928 -1 .1  - 8 4 . 7  5 2 . 0  
5 . 2 3  8.62 5 . 0 8  11.99 e / i /e  27 .8  8s.e 57.4 1.091 2.004 76.9 L S B . ~  - 4 4 . 3  97 .20  
-3.3 1 . ~ 2  110.8 .439 1.403 285.2 493.3  .78r t . o i 9 A  114.8 , 723  2.2 4 . 5  ios.3 
10.5 r.257 9 1 . 7  . i s 2  .856 5 4 1 . 0  5 4 3 . 2  .?e8 .goo 8 9 . 4  .pee - 0 . 4  -31 .4  5 2 . 5  
-1 .8  ,635 105 .3  ,416 1 .245  204.1 364.9 .727 1.7620 9 1 . 4  1.395 3 . 5  20.9 2 5 0 . 2  
5 .98  9.36 4 . 9 6  12.14 2/1/2 23 .0  98.4 $3.2 1 .031  L.139 76.7 C33.8 - 3 9 . 8  lO9.OD 
-. ._  MARS lRRtVAL DATE = 2443320 (11 JAN 1976) 
- 1 . 8  1.013 117.0  a404 1.116 254.9  544.8 ,598 1.834 8 5 . 9  .576  - 1 . 3  20.1  9 2 . 2  
2 . 6  .578 9 9 . 2  .467 1 . 1 5 1  190.0 419.1 .614 1.6880 107.9 1.375 - 1 . 7  - 5 . 0  2 5 8 . 0  
1.8 1.446 74.6 .$E4 1.499 4 3 . 6  86 .5  .6$40  2 .344A 118.6 1.165 4 . 5  2 6 . 9  50 .9  
4 .30  7.69 4 . 3 2  20.39 et211 i i 6 . p  0.1 i 6 . 0  .295 7.165 41.0  $ 7 4 . 3  - 4 1 . 0  1or .10  
- 1 . 7  1.017 1 1 5 . 1  .437 1 . 1 3 4  259 .0  539.2 .E38 1.629A 00 .6  , 388  - 1 . 0  1 9 . 7  103.2 
2.1  . $ I 7  9 5 . 0  .491 1 1 1 9  185 3 429.3  ,310 I 6690 111.4  1.367 - 1 . 4  - 3 . 5  287 .4  
1.1  1.329. 67 .8  .459 1:002 76:5 115.6 ,3420 1:462A 111.3 1.015 1.2 2 5 . 5  46.4 
3.63 1.03 4 . 2 0  18.42 2 / 2 / l  104.0 15.6 8 . 0  .e23 14.403 126.8 188.0 50.4 64.4L 
4-BLBO 4-SIZQ . ! IO1 1 4 . 1  2.1 .___ 
4-3560 4 - 3 i i i . e  .io3 1 i s . i  e i ; ~  
4-3799.6 4-3850 , 4 5 2  270.0  3 .7  
1 9 . 3 9  15.09 10.77  
4-3240 4-3520 ,488 21.3 5 .  
4-3S80 4-3809.6 .1.99 129.9 24 .  
4-3809.9 4-3840 . 5 1 7  262 .1  2.  




, 5 1 1  
4-3200 4-5520 .397 5 9 . 2  14 .7  
4-3580 4 - 3 7 4 4 . 2  .263 82.7  2 3 . 8  
16.S3 1 4 . 2 1  6.38  
4-5144.2  4 - ~ 8 9 0  -241  e8s.e 67.0  
-2.2 t .090 110.6 ,400 1.271 277.7 509.4 . 7 t z  1 . 1 8 0 ~  107.2  .e65 .a  6.2 i u . 2  
4.08 7.49 5 .87  ie.06 2 i i i e  30.9 80.5 39.7 . 9ae  e.010 17.7  243.4 - 4 7 . 0  6 9 . 0 ~  
- . 1  .E12 109.5 .433 1.283 tlO.1 351.1 . 7 2 5 A  1.6120 07 .3  1 .404  2.0 1 1 . 5  L59.4 
10.3 1.257 02.0 .156 .E54 338.0 529 .9  . 7 2 l  .98?A 9 1 . 9  .929 -7 .7  - 5 3 . 3  5 5 . 1  
4-3300 4-8320 .394 67.1  15.0 
4-3360 4-3749.0 .PI2 63.0  2 2 . 4  
4-3749.0 4-3900 .e41 289.4 69.4 
18.14 14 .11  8.32 
4-3310 4-3520 .S94 7 5 . 0  1 4 . 3  
4-3S80 4-8154.6 .e58 84.0 2O.L 
19.28 14.00 8.31 
4-ar54.0 4-3910 .248 O I D . ~  7 2 . 3  
-2.5 1.101 110.3 .407 1.314 261.4 503.3 . 7 7 9  1.648A 109.8 .Ob3 '1.2 4 . 5  1 7 8 . 6  
-.6 .E31 109.2 .432 1.282 210.4 358.4 ,726A 1.8370 69.3 1.404 2 . 4  1 4 . 2  053.9 
10.4 1.25s 90.3 , 153  , 834  342.4 ms.i~ .723 .WIA 9o.a .928 -1 .8  -35.6 5 3 . 5  
4 . 6 3  8.02 5.79  12.03 e / i /e  31.3 80.i 59.5 1.035 2.015 70.7 2 3 7 . 2  -44.1 99.40 
-3.2 1.112 110.0 .418 1.364 2E5.1 497.1  .794 1.934A llP.1 ,704 2 . 0  3 . 1  184.8 
5.28 6 . 6 7  5.69 12.21 W l / 2  23.9 96.1 58 .5  ,976 L.048 19.1 L3L.t -10.2 110.40 
-1.0 .a48 ioti.8 . a i  1.277 209.6 361.3 .727 1.0260 9 2 . 0  i.40~ 3 .3  18.6 2 4 7 . 9  
10.0 1.257 9 1 . 7  . i s 2  .os6 341.4 513.1 . 7 m  .goo 09 .4  .oca - 0 . 7  - 8 8 . 2  3 3 . ~  
LO.00 14.05 8.40 
4-3230 4-3530 . l l 7  14 .7  L.5 
4-3390 4-3800.0 .LEO 113.1 19.1 
4-8800.0 4-3680 .460 289.9 5 . 7  
C0.37 11.69 11.10 
4-3390 4-360@,T .LO8 125.9 L3.T 
4-8009.? 4-3040 . E l 9  C6t.5 L.? 
4-8t40 O-BSSO ,417 ti.7 5.c 
m . s i  14.01 1 0 . c ~  
47 
8TOPOVCR T I U C  1 80 D A Y S  1948 INBOUND SWINGBY UISSI@N DURATION s 800 DAYS 
MAR5 ARRIVAL DATE C445'140 ** J A Y  9m.n - _  _I.__ . -  - .  -____ -- 
LAUNCH ARRIVE SPEED1 R A l  DECLl I 1 V 1 P S I  1 ECCEH SUA THE11 THETC PERIH APHEL P I 1  C V t I C DECLC R A C  8PEEDC 
DEPART IWN68V 8PEEDS R A 3  OECLS 1 3 V 3 P S I  3 ECCEN 5111 THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 DECL4 RA4 SPEED4 
8WNCOV RETURN WEED5 RA5 DECLS 1 5 V I PSI 5 ECCEN SUA THETS THE18 PERIH APHEL P S I  8 V 8 I 8 DECL8 R A 8  8PEED8 
PROP AERO DVL O V A  CVA OVD EVR TYPE SUN A SUN R NAPPA - A  E INC RAC DLCLP C T A - L K R I C  
4-8C40 4-8540 ~ 1 0 0  CC.C 5.3 - 1 . B  4.017 116.4 . I 5 6  1.134 t57.0 546.11 , S l T  1.8SL 8 4 . 8  e579 -1.1 t D . 3  100.1 *1B4 
4-8800 4-3808.8 . e t 4  lLC.7 L8.t C,L -589 101.1 .$OD 1.130 lB11.1 4tB .1  e588 1.7000 111.8 1.373 -1.8 -4 .4  L88.C * 5 C 9  
4-8@08*0 4-S@40 .¶CS C8t.l C.7 1.C 1.3L8 a7.L .464 1.001 TB.3 138.0 ,5370 1.4@5A l a ? . @  1.0111 4.L 11 .4  48.C * 4 @ *  
18,4@ 15.36 10.01 4 , 5 t  7 . l C  4.84 U . 1 8  t / C / l  117.8 18.7 @.1 ,Lie 1C.041 lt8.8 1BO.B 10.0 84.CL E.888 
- M A R 8  ARRIVAL DATE x e445140 (31 JAN 1970) 
48 
MI33IClN DURATION 5 040  D A Y S  
M A R 8  ARRIVAL OATE L 2443400 
12 DEC 1077 
LAUNCH A R R I V E  8PEEOl R A l  OECLl I 1 V 1 PSI 1 ECCEN SHA- THE11 THE12 PERIH -APHEL -P3I 2 V 2 I 2 OECLZ RA2 8k'EEOC 
DEPART OWNGBY SPEED3 R A J  OECLS 1 3 V 3 P3I 3 ECCEN 3MA THE13 THETI  PERIH APHEL PSI 4 V 4 I 4 OECLI R A M  8 p E t 0 4  
8WNCBy RETURN OPEEOJ R A J  DECLS 1 5 V 5 PSI I ECCEN 3HA THE15 T H E T I  PERIW APHEL P31 8 V 6 1 6 OECL8 R A 6  8PEEOe 
3lOPOVER TIME s 60 DAY8 19Y8 INBOUND SWINGBY 
__ - .  ---- .---- -_ ._ - 
PROP AERO DVL OVA E V A  OVD EVR_--TY-PE-3UN-!-SUN R RAPPA :A--- E -1NC -R 










4-3550  4-3763.4 
4-x.so 4-3748.r 
4-3163.4 4-3900 








4-5756.4 4 - w i o  




, 444  
,189 
,236 
l l . 0 8  


















1 6 . 7 1  
i r . 2 4  
20.2 
87.9 
2 6 8 . 0  
13.72 
27.l 
07 .4  
266.1 
13.43 
3 5 . 3  



















5 . 1  





6 6 . 0  





















- 1 . 5  












































, 431  35.6 
,208 65.3  
























































111.3 ,426 1.143 261.1 527.4 . 6 5 5  1.630A 99.0 ,612 -1.0 17.7 118.0 
99.3 ,404 1.200 194.2 340 .¶  .71JA 1,6840 8 4 . 4  1.38S 1.6 9.0 269.I 
93.6 ,161 .e54 333.6 522.5 .717 .99ZA 9 3 . 3  .930 -7.5 -29.6 5 5 . 9  
4 . 0 4  12.11 2/1/2 77.7 71.4 58.1 -937 2.OeO 81.1 256.5 -Sl.O 78.9L 
113,s ,420 1.i71 264.6 521.2 .679 1.663A 102.1 ,629 - . 7  15.3 132.9 
99.2 .400 1.204 194.4 347.4 .723A 1.6840 86.4 1.366 2.0 11.8 265.2 
93.0 .lb6 .653 337.5 530.1 .720 .966A 91.6 -929 - 7 . 0  -31.4 54.1 
4.00 ii.96 e l i / e  63.3 80.2 56.4 3 . 0 ~ 8  2.118 19.2 950.4 -48 .6  0 4 . 5 ~  
113.0 ,420 1.201 268.1 114.9 
99.1 ,397 1.205 194.4 354 .1  
92.4 ,153 .854 3 4 1 . 1  537.1 
3.97 11.93 2/1/2 50.8 69.3 
113.0 -420 1.205 266.1 514.9 
97.9 .a99 1.197 192.3 376.6 
89.6 .150 .e57 2.9 173.9 
5.33 14.76 2/2 /1  50.8 88 .1  
113.0 ,420 1.205 268.1 514.9 
97.8 '399 1.196 192.1 3 7 1 . 6  
69.1 .150 .657 4 . 0  173.7 
4.83 14.14 2/2/1 50.6 8 7 . 6  
112.6 ,425 1.245 271.6 108.6 
98.8 ,396 1.204 193.9 364.0 
91.7 .152 . E 5 6  347 .4  543 .1  




















- 4 5 6  




106.0 .640 -.I 12.5 141 .4  
81.4 i . 3 8 6  2.7 16.5 ~ 5 9 . 9  
90.5 .gee -7.1 -33.5 5e.o 
e . e m  77.3 943.2  - 4 4 . 6  94 .30  
94.7 1 . 3 8 3  -12.4 - s 4 . 4  240.1 
3.848 87.8 rse.8 20.5 ies.60 
106.0 .646 - . 5  12.5 145.4 
91.1 .930 16.7 70.3 339.7 
106.0 -648 -.I 12.5 145 .4  
95.0 1.383 -9.7 -45.8 L42.0 
91.1 .930 16.7 70.L 342.0  
3.239 80.7 r37.0 r8 . i  123.20 
.7l7 1.774A 109.1 .668 - .1  10.0 15S.4  
.720 1.6810 91.1 1.365 S . 3  31.3 L52.3 
4 5 . 4  .979 2.594 77.2 235.5 - 3 4 . L  109.50 
.726 89.4 .926 -8.7 -36.1 5s.r 
112.8 ,425 1.245 271.6 506.6 .7l7 1.774A 109.1 ,668 -.l 10.0 155.4 
98.4 .397 1.202 193.3 369.4 .721 1.6790 92.7 1.365 13.7 60.4 245.3 
91.0 ,151 ,657 352.1 542.0 ,727 .966 89.6 .929 -15.4 -45.7 60.6 
4.99 13.76 2/1/2 40.8 93.1 26.0 ,423 4.321 04.6 Z34.1 -15.7 120.00 
- MARS ARRIVAL OATE L: 2443500 (22 OEC 1977) - 
1 .059  114.4 .427 1.136 260.5 531.5 .652 1.624A 
.623 102.6 .412 1.218 199.3 341.3 .716A 1.7200 
1.257 93.6 .161 .654 333.6  522.1 ,717 ,992A 
6.88 4 .S3  12.13 2/1/2 86.8 71.6 58.4 ,918 
1.065 113.4 ,417 1,163 264.1 525.4 .678 1.649A 
.625 102.5 ,408 1.222 199.5 348.2 .723A 1.7210 
1,236 93.0 .156 .853 337.7 530.0 .720 -986A 
6.83 4.49 11.98 2/1/2 71.7 6 0 . 5  57.2 1.054 
1.073 112.7 .413 1.193 267.7 519.2 .701 1 . 6 8 5 A  
.626 102.3 ,405 1.223 199.5 355.4 a727A 1.719D 
1.256 92.4 .153 ,854 341.7 5 3 7 . 1  ,723 .98$A 





























- 5 0 . 5  77.7L 
i6 .e  ie9.e 
11.7 ee3.9 













.188 . 228 
, 1 4 9  
1 .397  
.106 










1.560 . LO9 
,377 
1 .405  
.e74 
.165 











4-3270 4-3500 .425 4 3 . 3  12.2 -1.6 1.081 112.3 .413 1.226 271.2 115.0 .TZO 1.735A 106.6 . O S 4  -.I 10.4  1 5 4 . 5  -189 
4-3560 4 -37S4 .1  ,206 86.3 17.2 -2 .3  ,625 102.0 ,404 1.222 198.9 363.9 . T e e  1.1150 91.1 1.389 4 . 0  24.1 251.0 e C 3 9  
4 - 8 7 5 4 . 1  4-3910 .239 289.0 71.0 10.4 1.257 91.7 ,152 .a56 346.8 543.3 .728 .986 89.4 ,928 -8.2 -37.1 5 2 . 3  .lo5 
17.42 13.42 9.00 4.00 T.40 4 .42  12.12 2/1/2 46.5 96.5 51.5 1.050 2.303 76.7 L35.0 -30.2 100.30 1.367 
MAR3 ARRIVAL OATE : 2443110 1 1 JAN 19701 
4-3250 4-3110 .441 28.3 7.7 -1.8 1.063 113.5 .416 1.158 263.6 529.5 ,676 1.64OA 97.4 .609 -.7 17.2 124.9 e 1 5 7  
4-8570 4-3744.0 ,235 83.6 23.6 - . I  .636 105.9 .420 1.248 204.9 349.1 ,724A 1.7710 86.9 1.396 2.0 11.6 262.0 .E42 
4-3744.0 4-3810 .e42 268.7 67.1 10.2 1,256 92.9 .l56 .a53 337.8 530.0 .I20 .986A 91.0 .Be9 -7.4 -32.5 54.7 ~ 1 1 8  
17.76 14.47 9.36 3.31 6.71 5.11 12.01 2/1 /2  60.6 60.4 18.2 1.023 2.015 78.4 L46.5 -47.7 87.3L 1.079 
4-3260 4-3510 .427 35.8  10.1 -9.7 1.070 112.6 ,408 1.184 261 .3  523.4 ,701 1.667A 100.9 .625 - .4  14.2 140.0 -160 
4-5570  4-3748.0 ,233 63.6 22.2 - . 6  .e36 105.7 .417 1.248 204.8 356.7 ,7281 1.7680 89.0 1.396 2.5 14.9 256.6 . E 3 3  
4-8748.6 4-3900 .235  289.0 66.4 10.0 1.256 92.4 .I53 .e54 342 .0  537.0 .723 .SOIA  90.5 .928 -7.5 - 3 4 . 7  52.8 ,154  
17.45 14.09 9.04 3.36 6.76 5 .05  11.99 2/1/2 65.6 69.2 57.4 1.091 2.064 76.9 239.6 - 4 4 . 5  97.20 1.182 
4-3170 4-3510 . 4 l 6  4 3 . 5  12.1 - 1 . 8  1.017 111.9 ,405 1.214 270.8 517.2 .72Z 1.706A 104.0  -641  - . 1  11.0 152 .6  -272 
4-3870 4 - 3 7 5 4 . 8  .230 84.0 19.1 -1.8 .631 105.3 -416  1 .245  204 .1  364.9 ,727 1.7620 91.4 1.595 3 .5  20.9 250.2 .e41 
17.43 13.81 8.83 3.62 7.02 4.98 12.14 2/1 /2  52.9 96.4 S5.2 1.031 2 . 1 5 9  76.7 233.8 -19.6 109.00 1.195 
4 - 3 7 5 4 . r  4 - s o i o  . z 4 i  289.1 72.3 10.5 1.257 91.7 . i s 2  .e50 347.0 543.2 .7z6 .986 89.4 .926 - 8 . 4  -31.4 52.5 .io7 











4-as60 4 - ~ 7 5 4 . 0  
4-3702.t 4 - 1 9 ~ 0  
,443 
.e65 
. e 4 7  
10.56 
. L 2 5  




. e 5 0  










31 .0  
63.0 

























6 . S l  





- . 6  
10.4 
3.19 
-1  .e 




















































. 1 5 3  
12.01 
.a98 
1 . 1 5 4  263.0 533.4 
1.283 210.7 351.1 
, 654  358.0 529.9 r/i/z 69.5 0 0 . 5  
1.176 266.0 127.1 
1.202 210.4 358 .4  
. O S 4  342.4 536.9 
2 l l / 2  14.L 89 .1  
11.204 270.5 5 2 1 . 5  
1.277 209.6 366.5 
' . O S 0  347.4 543.1 
Ill/&? 60.1 96.1 
I 1.m~ 271.1 5 1 5 . 4  
1 wilt 46.3 99.5 
1.263 201.7 376.7 





,700 . TZ6L 
.723 
59.1 
, 723  
,727 
. 726  
58.5 




















































- , T  18.1 120.4 .156 
2.0 11.1 259.4 ,247 
-7.7 -33.3 5 5 . 1  ,180 
t 4 3 . 4  -47.0 OO.6L .e93 
- . 4  1 5 . 3  136.1 .151 
1.4 1 4 . 1  t 3 3 . S  -241 
- ? . 6  -35.6 53.5 - 1 5 9  
csr.2 -44.1 99.40 1.051 
- . 1  11.9 110.3 a156 
3.8 18.8 2 4 7 . 9  . L 4 6  
-8.7 -38.2 13.2 el72 
23C.2 -40 .2  110.40 1.OL3 
.L 0 . 7  161.9 - 1 7 C  
6 . T  3 3 . 3  L41.0 . L O T  
-11.0 - 4 2 . 1  S6.9 .LEO 
r30.1 -31.3 ir~.eo. .ser 
49 
STOPOVER T I M E  = 60 D A Y 3  1976 INBOUND $ W I N G B Y  MISOION O U R A T I O N  * 000 O A Y S  
mmri ARRIVAL D A T E  a m a 4 9 0  
M A R 3  ARRIVAL DATE 2443490 112 OEC 1911)  -- - 
4-3230 4-3500 ,418 
4-3580 4-31S4.1 ,208 
4-01(14.i 4-3910 .239 
1 0 . 4 4  
4-8eoo *-3500 .423  
4-5160 4-5101.2 .e04  
4-0FOl.L 4-3900 ,684  
19 * S I  
4-3290 4-3500 ~ 4 2 4  
4-3360 4-3122.9 .220 
4-3721.8 4-3970 .mi 
10.86 
13.2  2 . 2  
86.3 1 1 . 2  
289.0  11.0 
1 4 . 6 4  10.23 
5 1 . 1  1 3 . 7  
109.6 eo.3 
213.4  10.3 
14.70  8.95 
59.0 1 4 . 1  
92.0 2 7 . 0  
294 .1  11.3 
1 3 . 1 0  0 .97  
- WAR3 ARRIVAL DATE : 2443500 (22 DeC 1971) 
-1.6 1.053 1 1 5 . 1  .441 i . i i e  256.6  531.1 ,620 $ . e m  9 2 . 0  .see -1.8 10.6 w . 9  
-2.3 .e25 102.0 ,404 1 .222  198.0 363.9 .?PO 1.1150 9 1 . 1  1.369 4 . 0  2 4 . 1  L S l . 6  
1 0 . 4  1.211 9 1 . 7  . i s 2  .e56  340 .0  143 .3  . Y E 6  .966 0 9 . 4  ,926 - 0 . t  -31.1 52.3 
3.60 1.20 4 . 4 2  12 .12  2/1/2 101.0 9O.S  6 1 . 5  1.050 L.303 1 0 . 7  CS5.O -0O.L l O 6 . 3 0  
- 2 . 0  1.091 112.0 .419 1 . 2 6 9  2 1 4 . 1  506.8 ,731  1.0011 109.3 .a74 . C  0 . 0  163.5 
1.6 .S22 101 .0  .512 1 .068  188.1 269.3 .457A 1.6190 00.1 1.314 1 . 1  1.0 204.6  
0.5 1.263 121.3 ,536 . e12  252.6 563.0 .SO5 1.300 59.0 ,912 4 . 1  17 .8  t 6 . t  
4 . 5 3  1.92 1.83 19.50 2/1/2 3 7 . 3  l S 4 . 5  12 .1  ,128 9 . 5 2 0  4 4 . 9  165.0 - 4 4 . t  82.4L 
-2.3 1.103 11t.8 ,429 1.319 218.L 500.1 .1S2 i.08SA 1 1 2 . 1  .69S .I 6 . 3  %YO.? 
1.1 ,600 102.2 ,449 1.118 195.9 311.4 .O lOA 1.1060 7 5 . 5  1.182 I . 2  4 . 0  L74.S 
3.6 1.265 1 0 7 . 3  ,334 .864 280.1 585.8 .516 1 .153  7 2 . 1  ,910 .S 1 5 . 7  36.1 








. t 3 6  
* 391 
*31b 










15.0 - L . I  
0.3L 4.0a 
1 4 . 0  -L.l 
Le.) 1.4  
10.c 4 . 1  
0 .10  3 .w 
~ 3 . t  - . a  
i 3 . e  c . 1  
1.L 4 . 1  170.0 e t 1 6  
t . 1  1 L . 5  C ( 1 . 3  a t 1 4  
- 1 . 7  10.8 49.0 . e m  
190.9 -1 .0  lSO.00 1.101 
.O 0 . 0  170.0 .LIS 
1 . 4  3.0 870.3 ~ 5 1 1  
1 .7  19 .7  3 5 . 0  a400 





OTOPOVER TIME 3 60 D A Y S  1900 OUTBOUND 3WINGBI MI301ON DURATION 1 480 DAY3 
M A R 0  ARRIVAL DATEl: .fF?4ff!z 
4-3630 4-3991.1 
4-3995.1 4-4110 






4-41 70 4-4330 
4-sieo 4-399.7. r 
4-3sor.7 4-4810 
4-3oro 4-4000.1 
1-41 ro 4-4350 
4-4170 4-4340 
4-4000.1 4-4110 
~ 1 6 3  321.3 
,326 236.0 




14.55 6 .14  
,191 3 0 9 . 2  
.333 231.6 





10 .4  
4 . 2 0  
3.2 .a50 90 .0  
1.1 1.406 80.1 


















,776 102.2 412.9 .363 . 9 8 9 0 * m . 5  1.~00 1 .3  4.5 IOS..~ 
1.100 183.4 254.9 ,605~ i . i o 6 0  03.0 i.051 - 1 . 5  -3 .3  319.7 
1.295 31.1 135.0 ,6940 1,0961 115.9 .733 1.4 21.0 134.0 
2 /1 /1  3 0 . 1  111.9 42.4 .565 2.766 4.9 124.0 - a 1  110.40 4 .41  
- .4  
4.6 
17 .5  
4 . 2 0  
94 .2  
80 .3  








79 .1  
93.8 
.reo 101.4 491.0 
~ / i / i  30.1 i r 6 . i  
. r e 6  199.4 413.3 
1.192 i ~ r . 4  2 r0 . r  z / i / i  30.9 174.1 
. r 9 3  206.6 411.1 
1.228 190.0 291.1 
1.296 31 .1  13S.6 
1.149 183.1 266.6 
1.293 33.0 135.8 
1.286 36.5 136.5 
Z / l / l  31.4 160.1 
















101.4 i . ~ i i  . I  
i i s . 9  . n e  1.4 
e . r r o  4 .8  i z 8 . i  
116.0 . r37  1 .4  
r z . 1  i . o r 9  -1.4 
2.912 6.5 125.9 
100.6 1.220 - . 0  
i i 6 . i  . r34  1.4 
15.6 1.008 -1.4 
3.110 9.7 ie6.0 
6 8 . 2  1 .007  -1 .4 




- 8  1 9 5 . 6  
21.1 133.9 
- 6 . 0  110.10 
-1.9 190 .1  
21.3 133.4 
-.9 11.0 
- 9 . 6  100.10 
- 4 . 0  202.1 
21.6 132.1 
-1.4 13 .6  
- 1 4 . 0  105.40 
e1.o 134.1 





3 . 2  ,664 
1.1 1.406 
-1.4 .620 
0.41 9.79  
3.4 . a r t  
1 . 1  1.408 










3.9 . e m  
-2.1 
4 . 5 r  
4 .1  
16.1 
.564 













.3 r5  
- 4 . 0  
4 . 2  
15.0 
5.02  
- 4 . 4  
3 . 0  
15 .3  






.351  234.0 
. 1 5 0  53 .5  
14.64 0.34 
.e59 311 .1  
,371 234.0 
.113 47.0 
11.45 0.06  
103.1 .si5 .eo3 2 i 3 . 0  411.1 
77 .0  .475 1.271 41 .1  137.4 
94.0 .e79 1 . 2 ~ 8  i 9 z . r  sos.6 
3.23 13.28 2 /1 /1  32.1 160.0 
RE ARRIVAL DATE = 2444120 ( 3 1 
4-3830 4 - 3 0 ~ 6 . 5  3 2 4 . i  3.0. 3.2 . 8 w  90.3 .e77 . r74  m 0 . r  4 1 3 . r  .sea .gag0 1 0 1 . r  i .eor  1.3 4.4 191.4 .330 
4-3991.5 4-4320 .a30 ~ 3 3 . 9  3.9' .s 1.393 79.3 .445 1.23r 31.1 i4z.1 .sa60 i . 7 8 1 ~  t i 2 . r  .yo4 1 .4  e 2 . e  i3e.e .e49 
14,53 0.06 4 . 2 2  5 .4 r  8.81 4.04 i o . 5 1  z / i / i  31.9 i n . 6  58.4 ,152 3.030 4 . 1  i 2 4 . 0  .o io6.00 1.124 
4-ss9e. i  4-4120 .326 234.1 3.9 .o 1.393 79.5 .444 1.258 34 . r  142.4 .6e80 i.r8ec. i i z . ?  .res 1 .4  e2.i 132.3 .e49 
m.09 0.13 4.27 1.46 8.84 4.26 i 6 . w  e i i i i  3r .8  i7s .o  38 .6  .564 5.023 4 . 1  i e 4 . 9  -e.* io0.00 1.142 
4-4100 4-4310 ,224 70.8 10 .3  - 1 . 7  .Sa5 96 .1  .462 1.106 101.6 254.4 .195A 1.0160 6 3 . 1  1.053 - 1 . 6  -3 .4 -0  - 4 9 0  
4-3640 4-3996.1 .169 S l1 .3  - 4  3.2 .e62 93.8 ,271 .778 190.1 452.4 .565 ~ 9 9 2 0  105.5 1.210 .t 2.5 195.4 - 3 2 6  
4-4180 4-4320 .ZOO 6 4 . 2  17.4 -1.4 ,619 96.5 .400 1.118 109 .9  266.6 .69JA 1.6200 67.6 1 .070  -1.6 - 2 . 3  3.9 - 4 2 2  
4-3050 4-3997.0 
4-4100 4-4330 












13.92 6 . 4 1  
.e19 3 1 0 . 2  
.351 2 3 3 . 2  
. I 7 6  51.3 
14.22 8.09 
,256 312.4 
.334 2 3 3 . r  
. 3 r4  2 x . r  




.170 42 .2  
1 5 . 6 2  9.93 





3 . 0  
4.97 
-4 .1  
3 . 3  
91.2 
5.57 
- 3 . 9  
3.0 
15.2 
6 .34  
i 5 . r  
3.4 .EBB 96 .9  ,202 . re4  198.3 m . 6  
.g 1.393 79.0 .446 1.231 36.4 1u.r  
-1.2 .641 06.7 .sso 1.204 i 9 z . e  279.3 
5.41 6.06  3 .91  85.32 e / i / i  38.0 i r 3 . 0  
3.0 .Err  99.0 .29s . ro t  eos.6 4 3 1 . 6  
.o 1.392 7 6 . 0  .*so i.eeo 39 .6  i a . 3  
5 . 5 2  0 . 9 1  3 . 7 2  14.16 z / i / i  38 .6  167.4 
- .9 .665 97 .0  .313 1.243 191.9 292.3 
3 .9  .E86 102.8 .314 .BO1 212.1 451.0 
.9 1.390 76.6 .416 1.220 4 4 . 1  144.2 
-.6 .E80 97.3 .e86 1 . 2 7 5  199.0 305.2 
5.59 0 .90  3.63 13.31 2/1/1 39.4 159.1 
4 .2  .E98 101.9 .338 .El4 218.0 4S1.5 
- .3  -691  97.5 .267 1.299 201.6 311 .7  
5.09 9 .07  3.59 12.06 W l / l  40.6 150.1 - WAR6 ARRIVAL DATE = 2444150 (13 f 
.o 1.381 14.0 .e .4  1.208 49.5 145.4 
~1 .3 197.0 ~ 3 3 4  
125.6 - 5 . 5  100.tO 1.105 
1.3 ez.2 i s 2 . 0  .e30 
-1 .9  -1 .6  1 .4  .3ss 0 
,503 1.0010 105.9 1,214 
.6e40 1 . 7 ~ 6 ~  i i 2 . r  ,704 
 EA i . 6 ~ 6 0  11.9 1.083 
315.8 .s3e 3.167 1.0 
. 5 5 r  1.0240 106.0 i.210 .o~eo i.re2A iiz.0 .rot 
,549 i.05~0 i o r . 6  1.221 
. ~ O A  i . 6390  1 8 . 1  i . 0 9 9  
,539 i . 0900  io8.e 1.234 
.854A 1.6320 7 5 . 8  1.092 
33.6 -489  3 . 4 3 6  9.4 
.6640 1 . 7 7 6 A  1 1 2 . 9  .697 
30.3 .430 3.020 14.0 
.6470 1.769A 113 .1  -691  
.9S2A 1.6460 81 .3  1.103 
26.5 .368 4.317 19.0 
)LP 1979) 
-.6 -1.9 199.0 
1.1 22.4 131.5 
-1.5 -1 .4 10 .5  
126.6 -9.3 106:40 
- 1 . 3  - 4 . 0  203.3 
1 .6  22.7 130.0 
-1.6 -2.0 i e . 7  
izr.9 -14.0 io3.00 
-2.0 -1.9 2 0 r . i  
- 1 . r  - 3 . 1  14.0 
129.4 -19 .1  101.00 













4-3040 4-3os7. i  . i 6 9  3 i r . i  
4-3997.1 4-4130 ,320 232.9 
4-4190 4-4320 ,222 01.6 
13.79 9.06 
4-seso 4-3oor.o . w r  s i 2 . 2  
4-399r.s 4-4iso .335 2 3 2 . r  





4 . 2 r  
3 .3 ,861 93.4 , 276  . 7 r r  189.1 452.9 .S63 .goto 103.0 i.209 . r  2.5 106.7 .see 
.e 1.384 19.0 .ai i.zoi 37 .3  148.6 ,6630 i . n m  109.0 .e rg  1.5 23.4 ies.6 .e20 
-1.5 .sez 100.0 .409 i.in i 9 s . z  267.2 , 6 9 3 ~  1 . ~ 3 3 o  6 r . 3  1 .011  - 1 . r  -2.6 3.7 .432 
4.73 0.i~ 4.10 16.07 e / i / i  45 .1  175 .6  36.2 .sse 3 . 2 2 2  3.3 124.9 - 1 . 3  107.40 1.240 
.E 1.384 7 8 . 1  .433 1.190 30.0 148.0 .moo i . r i 6 ~  ios.6 .era 1 . 1  23.1 ies.r . reo 
3.4 .861 96.0 .282 .782 197.4 452.3 .561 1.0030 105.9 1.213 .1 .3  190.2 .335 
-1 .2  -649 99.9 -319 1.223 198.1 260.5 ,764A 1.6620 71.7 1.069 - 1 . 6  - e . O  1.0 .362 .X 
4.74 0.13 4.43 11.45 2 /1 /1  4 5 . 0  173.2 34 .0  ,531  3.364 tl.1 125.6 -4 .6  106.00 1 .265  
3.6 - 6 7 5  99.0 .291 -109  204.7 4 5 2 . 0  . I 5 6  1.0220 1 0 6 . 6  1 . 0 1 1  - .E  -1.6 200.0 .351 
-.9 .670 99 .9  ,322 1.265 202.4 2.94.1 .850A 1.6720 15 .4  1.090 -1.6 - 2 . 0  9.6 .301 
. I )  1.383 1 1 . 6  .43r  1.193 41.0 149.4 . 6 r i o  1 . w ~  109.0 1.6 23.1 i e s . 0  . e m  
4.70 8.10 4.23 14.25 z / i / i  46.4 166.4 31.9 . a 9  3 .041  8 . 0  1 m . r  - 0 . 0  IOI.JO 1.201 
3.0 .e81 102.5 . s i 3  . r99  2ii.i 451.9 .540 1.0490 i o r . 0  1.224 -1.3 -3 .9  eo4 . t  ,374 
. E  1.381 76.3 ,443 1.104 46 .2  1s0.z .6590 i . ro9A i o 9 . r  ,670 1.0 24.0 i 2 r . s  .eo5 
- . 0  .601 100.0 - 2 9 1  1.299 205.9 307.4 .915A 1.6820 76 .3  1.101 -1.0 - 2 . 6  1 1 . 5  .LBO 
4.0s 0 .24  4.14 13.34 2 / 1 / 1  47.4 150.0 26.0 .e31 4.051 13 .6  128.0 - 1 3 . 0  102.90 1.314 
4 . 1  .E96 101.6 .337 ,812 2 i r . 3  451.9 .530 1.0050 100.0 1.232 - 2 . 0  - 5 . 0  208.3 .403 
.t 1.310 14.6 .412 $ . l i e  51.1 111.3 ,6420 1 . 7 0 ~  109.6 .e64 1 . r  24.4 iee.9 .*LO 
- . S  .696 100.0 . e r r  1.324 208.0 320.1 , g s r ~  1.69io 0 1 . 7  1.110 - 1 . 1  - 4 . 1  1 2 . 1  -207 
4 .91  6.34 4.09 12.68 Z/l/l 48.6 140 .1  2S.l .310 4.601 19.0 129.6 -19.5 100.10 1.334 
3.3 .e53 89.4 ,281 . rrz  118.4 454.9 .s54 .989 106.0 t .eo6 1.3 4.4 i06.a . 3 3 ?  
.a 1.370 70.2 .424 1.174 40.0 114.3 .6rco 1 . 6 7 ~ 1  106.0 .6sr  1.6 e5.o ie~.z -190 
4.21 r . 6 1  0.10 89.21 2 /1 /1  14.1 1 r i . s  54.0 . n o  3.411 4.0 i2s.i 3.2 a0s.00 1 .261  
3 . 3  .em 93.1 .err , r r 6  188.1 453.4 . s e i  .9900 101.7 1 . ~ 0 8  . r  2 .4  i s r . 9  - 3 3 0  
.e 1.378 78-13 .423 i . i ~ ~  39.2 i s 4 . i  .e790 1 . 6 ~ ~  100.6 . 6 ~  1.6 24.0 i e 6 . b  . l o r  
4.19 r.59 5.49 i7.t~ 2 i i i i  53.6 1 7 5 . 8  34 .1  .513 3 . 5 6 9  2 . r  ie1.e -.s i06.30 1.80s 
__ - _. ___ MAR3 ARRIVAL DATE = 2444140 (23  3EP 1979)  
-1.9 .SO4 105.2 .409 1.137 197.2 254.6 .501A 1.6930 61.0 1.065 -2.0 -3 .6  -0  - 5 2 9  
- 1 . 5  ,630 104.0 .422 1.191 200.9 260.3 .692A 1.7010 0 6 . 9  1.083 -1.8 - 3 . 0  3.3 ,443 
- 1 . 5  
3 . 2  
16 .4  
4 .51  
4-3660 4-3699.5 ,210 311.2 -3.2 
4-3999.9 4-4130 ,351 232.3 3.0 
4-4190 4-4340 ,199 49.0 1 5 . 1  














2 . 7  
15.3 
5.12 
- 3 . 7  
2.5 
15.3 
6 . 2 r  
.e52 313.1 
.io5 45.1 




. s i 4  232.1 
. i 9 2  41.1 
.169 320.3 
.337 232.3 




.e51 5 9 . 5  










5 . 1  
2 .5  
10.1 





2 . 6  
17.2 
4.27 
4-3060 4-4OOO.E . e l 4  312.2 
4-4OOO.L 4-4140 . 3 f l  232.1 
4-4200 4-4340 .e26 40.5 
14.03 9.11 
4-30ro 4-4002.4 .e50 3 ~ 3 . 0  
4-400e.4 4-4240 .313 es~.o 
*-*LOO 4-4390 .e21 44.0 
L - ~ ~ O O  4-4005.0 .est ~ r . 6  
4-4005.0 4-4140 .do2 e 3 z . i  
4-  LOO 4-4300 .LIE 4 i . r  
14.15 10.23 
1 9 - 3 1  10.90 
-2.6 3.0 ,014 99.3 . ~ 9 s  
2.4 .6 i . 3 r r  7r .4  .*ea 
15.7 - .9  .erg 103.0 .334 
4.90 4.25 r .65  - 4 . 0 7  14.33 
-3.6 3.0 .60S 102.3 .313 
2.2 .6  1.315 76.1 ,435 
15.4 -.6 .694 102.9 ,300 









-3.5 4 . 1  .E94 105.3 .330 ,009 216.8 452.2 .538 1.0010 106.6 1.231 -L.O - 5 . 6  209.2 
6 . t l  4 .42 7.01 4.69 12.91 W l / l  S 7 . 1  145.5 24 .1  .37e 4.764 18.0 130,O -18.8 9@.80 
1.0 A 1.372 r4.4 .444 1 . 1 ~ 0  5 t . r  156.0 ,6300 i . 6 6 1 ~  i06.e .e44 t . r  e5.7 123.0 
19.5 - . 3  .IOI i0e.1) .e9e 1 . 3 ~ 0  z i e . 4  se3.i .SOLA 1 . r ~  01.9 i , i w  -1 .7  -1.9 s . r  
52 
8TOPOVER TIME S 60 D A Y 8  1980 OUTBOUND SWINGBY M l l l l l O N  DURATION : 180 D A Y S  
RARI ARRIVAL D A T E  s c444iio 
_ _ _ _ - - - _ ~ - -  
M U H C M  CWNGBY 5PEEi l  R A 1  DECLl I 1 V 1 P B I  1 ECCEN SHA THE11 T H E T 2 ^ P E R I H - - I P H E L P S I . 9 - Y  2 - - 1  2 OECLD R 
8WNG8Y ARRIVE 8PEEDS R A 3  DECL3 I 3 V S PSI 3 ECCEN SHA THET3 THE14 PERlH APHEL P I 1  4 '4 4 I 4 DECL4 RA4 @PEED4 
OEp*Rf RETURN 6PEEO5 R A S  OECCS 1 3 V I PSI J ECCEN SHA THE13 THET6 PERIH APHEL PSI  8 V 6 I 6 OECL6 R A E  8PEEOO 
PRoP AERO DVL OVA EVA OVO EVR TYPE SUN A 2 U N  R KAPPA - A  E INC RAP -0ECLP ETA -?ERIC 
4-3840 4-5996.9 a 1 6 8  320.4 2.4 3.3  .856 92.7 .e76 ,774 187.2 453.8 .Si39 .99OD 105.8 1 .207  *7 2.  . as2  
4-3998.6 4-4150 ~ 3 3 2  232.1 1.9 . I  1.374 18 .3  .417 1.151 40.6 119.0 .E760 1.646A 103.6 e 6 4 2  1.7 26. .181 
4-4210 4-4320 *E56 57.8 17.2 -1.6 .445 106.2 .437 1.234 e07.4 210.2 .E941 1.1140 66.4 1*09!? -1.9 -3 .  ,456 





3.4 ,861 96.0 .e03 .779 191.7 453.1 ,519 1.0000 106.0 1.211 - 1  2oo.s *337 
.I 1.314 78.0 ,419 1.159 41.6 159.1 .674D 1.845A 103.8 e641 1.7 le2.4 *ICE 
5-84 7.24 5.93 15.11 1/1/1 62.1 171.1 32.2 ,530 3.603 3 . 0  126.4 O5.CO 1.380 






















~ 1 6 5  314.7 




















*a47  314.6 - 3 . 3  
,251 44.5 15.6 
14.69 10.94 5.4t 

























1 L f l / l  
1.138 
! 1.441 
L / l / l  
. 7.1 
53 
_- MAR8 ARRIVAL DATE 5 2444120 ( 3 8EP 19791 
4-3620 4-3999.1 .189 335.8 6.6 3.4 .849 85.6 .e95 , 770  169.4 416.8 ,143 .998 106.9 1.20s 1.9 6.S 197.9 -39s 
4-3999.1 4-4120 .3S5 233.1 3.5 .9 1.391 1 7 . 7  .451 1.227 40.1 143.5 .6740 1.761A 112.8 ,700 1.5 22.5 131.3 *P?IL 
4-4160 4-4340 ,176 51.3 1 5 . 7  -.9 ,661 97.0 .Si3 1.243 191.9 292.3 .854A 1.6320 75.5 1.092 -1.5 -1.4 10.5 9297 













e l 6 5  324.1 
,330 233.9 

















I 4 . 9 1  
I 3.2 -856 90.3 
1 -9 1.393 79.3 
' -.E ,680 97.3 
1 5.41 8.8¶ 3.63 
3.2 ,862 93.8 
1 a 9  1.393 79.5 
' -.3 .e91 97.5 
5 .48  8.84 3.59 




. P I 5  











, 7 1 4  180.1 453.7 .SI0 
1.237 35.5 142.5 ,6860 
1.2?5 199.0 30S.2 .9lOA 
2/1 /1  37.9 159.5 38.4 
,776 190.1 452.4 -161 
1.238 34.7 142.4 ,6880 
1.299 201.8 317.7 .952A 
$!/ill 37.8 110.1 38.6 
.Be90 

















7 6 . 1  
3.038 
1 0 5 . J  











1.207 1.3 4.4 
.704 1 . 4  22.2 
1.099 -1.6 - 2 . 0  





















1.210 *9 2.5 
,703 1.4 22.1 
1.103 - 1 . 7  -3.7 














, 3 5 1  233.2 
,168 37.2 
4.04 6.12 
I 3.4 .E69 98.9 
1 .9 1.393 79 .0  
1 .O .698 97.6 
5.48 8.68 3 . 5 7  
3.6 .e77 99.9 
b 99 1.392 78.0 
.I .TO3 97.7 
' 5.52 6.91 3.55 
,784 198.3 451.8 .!I63 
1.235 36.4 142.7 .6640 
1.318 203.9 329.5 .982A 
2/1/2 36.0 136.7 36.8 
-791 205.6 451.6 , 5 5 7  
1.229 39.8 143.3 ,6760 
1.327 205.2 340.4 1.OOlA 
2/1/1 38.6 125.0 33.6 
1.214 -1  e3 
e704 1.5 22.2 
1.105 -1.9 -7.1 
5.9 125.6 -5.5 
1.219 - . a  -1.9 
.TO1  1 . 5  22.4 
1.106 -2 .1  -12.4 




5 . 5 7  
3.9 .E86 102.8 .314 .BO1 212.1 451.6 .549 1.0520 107.8 
e 9  1.390 76.6 .456 1.220 44.1 144.2 .6640 1.776A 112.9 
1.1 . I 0 5  97.8 .241 1.333 205 .5  350.4 L O 1 1 A  1.6540 68.1 
5.59 8.98 3.52 11.80 Z / l / l  39.4 109.5 30.3 .430 3.826 
-3.9 4.2 .898 105.9 .338 .E14 218.0 451.5 .139 1.0900 iO8.8 
3.0 .9 1.367 74.8 .464 1.208 49.5 145.4 .6470 1.769A 113.1 
23.5 2.1 , 705  97 .4  .239 1.333 205.1 3S9.5 1.015A 1.6520 89.9 













-4 .9  203.3 .314 
22. 130.6 .e55 
-20.0 9.1 .136 
-14.0 103.90 1.211 
4-3670 4-4000.9 .e56 312.4 
4-4000.B 4-4120 -374 232.7 
4-4160 4-4390 ,167 35.6 
14.69 9.09 
4-3680 4-4003,6 .296 316.3 
4-4003.6 4-4120 .404 232.4 
4-4160 4-4400 ,166 34.5 
15.53 9.84 




-5.9 207.4 .404 
23.1 129.5 . t 5 6  
-29.9 6.4 .136 
-19 .7  101.00 1 .231  - MAR8 A R R I V A L  DATE : 2444130 (13 6EP 197s) -
4-3620 4-4000.6 ,196 338.2 T.3 3.5 .840 64.9 -301 ,769 167.9 457 .5  .537  1.000 107.3 
4-4000.6 4-4130 .363 232.L 2.8 .8 1.381 76.9 .440 1.188 44.1 149.8 .(E50 1.711A 109.7 
4-4160 4-4340 .199 49.8 1 5 . 7  - .9  . E 7 0  99.9 .322 1.265 202.4 294.1 .O¶OA 1.8720 7 5 . 4  









8.0 199.9 ,363 
23.9 126.3 . r e 3  
- 2 . 0  9.6 ,301 
5.7 102.40 1.165 
4-3030 4-3997.? 















3.3 ,854 89.8 ,279 .773 179.5 454.3 , 5 1 7  .989 105.9 
.8 1.364 78.8 ,432 1.199 38.4 148.8 ,6600 1 . 7 1 7 A  109.6 
-.8 .E85 100.0 .295 1.299 205.9 507.4 .915A 1.6820 78.6 
4.74 8.13 4 . 1 4  13.34 2/1 /1  41.7 158.0 35.8 -540 3.253 
1.208 






124 .7  
4 .4  198.9 a334 
23.1 129.5 . L I D  
-2.8 11.1 . E 5 0  
8 . 0  106.30 1.216 
-16s 
. l o 1  
13.08 
.32a 
1 317.1 1.1 3.3 -861 93.4 ,276 .777 189.1 452.9 ,563 a9910 105.6 ; 230.9 3.3 .8 1.364 79.0 ,431  1.201 37.3 148.6 .6830 l.Tl8A 109.6 
4 1 . 7  15.3 -.3 ,696 100.0 , 2 7 7  1.324 208.9 320.1 ,957A 1.6910 8 1 . 7  







- 1 . 1  
124 .9  
2.5 196.7 .328 




5 . 1  
. 3  196.0 .3l5 
23 .5  129.5 .22O 
- 6 . 1  11.3 . 1 ? 4  
-4.8 106.60 1 . 2 6 5  
-1.6 200.6 A 5 1  
23 .7  128.8 . C P P  
-13.3 8.1 . 1 5 1  
-8.8 105.30 1.091 





2 3 2 . 7  
39.3 









3.4 -667  96.6 ,282 . T O 2  197.4 452.3 .I61 1.0030 105.9 
.6 1.384 7 8 . 1  .453 1.196 38.8 148.9 .6800 1.716A 109.6 
.O .703 100.1 .266 1.341 211.0 331.9 .985A 1.6980 8 4 . 2  
4 .74  8.13 4.06 12.23 W i l l  4 5 . 8  136.1 34.6 . 5 3 5  3.364 
. l  
1 . 5  
-1 .9  
125.8 
- . e  4-3860 4-3999.5 . e l 6  311.2' 
4-3999.5 4-4130 - 3 5 1  232.3 
4-4190 4-4360 ,169 37.7 
13.14 6.95 
3.6 .E75 99.8 .295 .189 204.7 452.0 . 5 5 6  1.0220 106.6 1.217 
.8 1.363 7 7 . 6  .437 1.193 41.8 149.4 .6710 1.714A 109.6 e 6 7 5  
.4 . I O 7  100.0 .e58 1.352 212.2 342.7 l.OO3A 1.7000 86.5 1.113 





4-3670 4-4001.7 .252 313.1 
4-4001.1 4-4130 -371 232.1 
4-4190 4-4390 -187 38.6 
14.34 9.49 
4-3860 4-4004.8 -294 317.0 
4-4004.8 4-4130 ,403 232.0 
4-4190 4-4400 .le5 35.9 
-3.8 
2.7 
i 8 . 7  























































107.6 1.224 -1.3 -3.9 004.2 , 3 7 4  
109.7 .670 1.6 24.0 127.9 .225 
68.5 1.112 -2 .5  -20 .2  5.0 . I S 6  
4 . 0 5 1  13.6 108.0 -13.6 102.90 1.314 
3.8 ,685 102.5 .Si3 .799 211. 
-6  1.381 78.3 -443 1.164 46. 
1.0 -709 99.8 .e53 1.356 212. 
4.65 8.24 3.97 11.82 2/1/1 47. 
4.1 .E96 105.6 .337 . E l 2  217. 
.I 1.378 74.6 -452  1.172 51.  
1.8 .708 99.1 .e31 i.355 211. 
4.91 8.34 3.91 11.82 W l / l  48. - MAR8 ARRIVAL DATE 3 24441 
3.6 ,846 84.2 ,307 ,?67 166. 
-6  1.375 76.2 ,434 1.162 49. 
-.9 .E79 103.0 .334 1.296 t 0 9 .  
4.31 7.70 4.67 14.38 Ui/l  51.  
8.8 a813 89.4 .t81 .??E 118. 
-8  i . 3 7 8  98.2 ,424 l.il4 40. 
- .8  .694 102.9 .SO8 l.332 213. 
3.3 .e59 93.s . 
.I 1.878 78.6 
.9 .548 1.0490 
.e .6590 1.709A 
.5  1.012A 1.6990 
. l  26.6 -431 
.9 .I36 1.0850 
.3 .6420 1.703A 
.4 1.01s 1.6950 
1.5 25.1 .370 
3 8LP 1979) - 
.4 ,532 1.003 
.I .E170 1.667A 
8.8 .864A 1.7280 
.O 30.4 ,438 
.@ .554 .98 









8 4  
1 





-5.8 24 4 tO6.3 128 1 .Le9 a 4 0 3  
-26.4 1.4 si36 







106.6 .OS0  
























1 .7  
-1.7 
It8.3 
6.0 201.7 -371 
.LO2 3 5
25.4 - t . T 124.5 6.4 
7.L" 100.00 I . L 3 J  
4.4 1~0.3 .a31 
-3.9 S.8 lOS.00 9 1 1 .E61  e m
28.0 1 L 6 . 8  .IO@ 
.LO4 340.4 8.0 
-371 232.0 L.2 
~ 2 2 8  48.5 15.7 
I8.93 8.62 4.71 
4-3620 4-4002. 1 
4-4002.1 4-4140 
4 - 4 t O O  4-4840 
4-3880 4-89S6.@ 
4-ae~a. I 4-4140 
4 - 4 ~ 0 0  4-aro 
a.r 
t . 5  
15.4 
4 . t 7  
.le* 328.3 
.221 44.6 
l 8 . 8 4  0.03 
.169 318.8 
-330 232.5 







L . 6  
19 .8  
4.27 
1.7 . le0 1.001D 
8 
54 
6TOPOVEI TIME s 80 D A Y 8  1980 OUTBOUND SWINGBY MI33ION DURATION L It0 DAYS 
M A R 3  ARRIVAL DATE E 4 4 4 1 4 0  
P1 ?IF# 1479 -- -__-_-.-I- - 
LAUNCH SUNGBY SPEED1 R A l  OECLl I 1 V 1 PSI  1 ECCEN SMA THE11 THE12 PERIH -APHEL'-PSI 2 OECLL 
SUNGBY ARRIVE EPEE03 RA3 OECL3 1 1 V 3 PSI 3 ECCEN 3HA THE13 THETI PERIH APHEL PSI  4 DECLJ 
OEPART RETURN 8PEEOS R A 5  OECLS I 5 V 5 P.31 5 ECCEN 3 M A  T H E 1 5  THE16 PERIH APHEL PSI  6 OECL6 
+3aeo 4-400o.t ,214 312.2 - 2 . 8  3.8 .a14 99.3 .295 . r e 1  204.0 452.4 .s55 1.0190 106.6 -1.6 
4-eooo.e 4-4140 , 3 5 1  232.i 2.4  .I 1 . 3 7 1  11 .4  .428 1.169 43.4 154.8 .6680 i.670~ ~ 0 6 . 6  25 .2  
1 3 . 1 3  9.48 4.90 4.25 1.65 4.18 11.99 e / i / i  54.7 ii8.i 30.6 ,468 3.788 - 6 . 0  
4-3870 4-4002.4 .e50 313.9 -3.6 3.6 ,883 102.3 .313 ,797 210.6 452.3 . I 4 1  1.0460 101.6  -3.9 
4-40oe.4 4-4140 . 3 r s  232.0 2.2 .e 1 . 3 1 1  16.1 ,431 1.161 4 1 . 6  1ss.s .6s60 i.661~ 106.8 e1.4 
14.30 9 .97  s . 4 1  4.12 1.11 4 . 5 0  11.01 e / i / i  3 5 . 1  10z.e 2 1 . 5  .432 4.210 -1e.0 
4-1800 * -AOOJ.O ,291 317 .0  -3.5 4.1 ,894 105.3 .336 .a09 zi6.s 452.2 .53e i.oeio 108.6 -1.8 
4-4005.0 4-4140 .402 ~ 3 2 . 1  1.9 .(I 1.312 14.4 .444 1 . 1 5 0  5 2 . 1  1~6.0 .6wo 1.661~ 100.6 e5. 7 
4-4200 4-4400 .e06 3 1 . 5  20.8 1.6 . r i 4  101.8 .286 1 . 3 8 3  218.4 363.5 i . o i s  i.7sm 90.7 - e r . r  
15.04 10.62 e.ei 4.42 1.81 4 .41  i1.m w i l t  51.1 86.0 e4.i .3r2 4 . 1 8 4  -18.6 
--I___.____ HAR3 ARRIVAL DATE = 2444150 ( 3 OCT 1979) - - . - 
PROP AERO OVL OVA EVA_ DVO EVR-YPE SUN-A-SUN R>PPA--:A--- E--- OECLP -. . - 
4-4200 4 - a m 0  .213 38 .5  16.9 . 4  .714 102.4 ,214 1.384 ei9.s 345.4 1 . 0 0 5 ~  1.7630 86.9 -14 .4  
4-4200 4-4390 .eio 3 r . e  18.4 .9 , 7 1 5  102.2 .ea9 1 . s ~  219.4 354.9 1.013~ 1 . m o  86.9  -20.6 
-. 
Y E  
v 4  












1 . 3 1 T  
18.9 
- 
- - - - - - .
R A e  SPEEO2 
RA4 8PLEO4 
RAE 8PEEO6 
ETA ? E R I C  
eOl.8 a391 
12s .s  . P O 0  
4 . 9  ,114 





4-3640 4-3b96.B ,168 32d.4 
4-3996.9 4-4150 .332 232.5 
4-4L10 4-4360 .e48 42.1 
13.Sl 9.89 
4-3650 4-3999.4 .183 314.I 
4-3999.4 4-4190 232.1 
4-4210 4-4310 .e44 40.3 
13.65 9.61 
2.4 3.3 
I 1.9 .I 
I 4.27 3.8P 
t - . 5  3.4 
I 1.9 .I 
4.40 5.84 
15.1 - . 3  
, 1s.e .a  
I .658 
1.374 
' . r i r  































.eo5 47 .8  
1 5 . 4 1  11.68 
, 3 4 4  233.0 














4 . 2 1  
- . O  
1.2 
16.B 




1 .84  







6 . 0 8  
3 . 8  
- 3  - .9 
3.4 
.3 
























4 -4400  
.169 322.1 
,333  233.0 
,282 42.8 
14.14 10.58 
. l a 3  316.0 
, 3 3 6  233.0 
.e76 41.6 
$4.21 10.61 
5.4 .e63 9 S . l  
.o ,739 1oe.e 
3.60 1.00  6.lJ 
.3 8.371 1 r . g  
194.8 153.5 
4 2 . 4  163.5 
Z34.1 541.3 
1 1 . 4  124.4 
1.210 . I  
.e20 1.6 
1.144 -1.9 
1 . 1  i e r . t  
.s 
t 7 . 9  
-1L.J 
-1.8 
- 1 . 0  
L6.0 
-11 .0  
- 1 . 7  
- 3 . 6  
L6.1 
-10.1 




104 ~ 8 0  




- 1  73 . 1 66 
. 4 3 4  
* 176 
- 1  16 
,460  




. t i l  4 1 . 0  
e0s.r 
111.1 
3 5 1  . 3  
103.60 
. e 4 4  319.4 
, 3 1 2  253.0 
.ObY 40.9 
l a . $ $  11.P4 
,284 310 .0  
,400  233.1 
- 2 5 8  41.1 
is.50 1 i . w  
eO9.l 453.0 














8 3 . 0  
3.119 





~ 1 6 4  
.Et6 
1 . 3 7 ,  
.336 
1 . e  
- 4  
18.2 
4.39 















i r . 6  
4-3830 4-4OOL.1 ,198 334.6 
4-4LSO 4-4350 .329 4 5 . )  







-1 .6  -1 .9  




lOL.50 19.ae 11.93 
4-3640 4-4000.1 a169 323.9 
4-4000.1 4-4170 .3S6 233.9 






. I  L.4 
-1.8 -10.6 
1.0 e9.t 









4-3650 4-4001.1 .tot w r . 4  
18.03 i i , g r  
1-4001.8 4-4170 ,339 L13.9 





. I  . 3  
I . *  t 9 . e  
-1.9 -14.t 
-.I -1.0 
m i . 8  -.t 
1.0 2e.r 
-e.a 4 0 . 3  




1 . 5 0  9.90 
a .7  .81e 
m l  1.808 
. I  .758 

































STOPOVER l l M E  60 D A Y 6  1960 OUTBOUND 3WING6Y MISSION OURATION = 160 D A Y S  
M A R S  ARRIVAL DATE : 2444110 
24 AUG 1979 
2 V 2 I L OECL2 R A Z  SCEEOZ 
4 V 4 I 4 OECL4 RA4 SPEC04 
6 V 6 I 6 OECL6 R A 6  SPEEO6 
I N C L A P  _DECLP ETA ?ERlC 
__ . - 
- 
-___ - _- __ - __ 
LAUNCH SUNGBY SPEED1 R A I  OECLl I 1 V 1 P31 1 ECCEN 3MA THE11 lHET2PERlH APHEL PSI  
3WNGBY ARRIVE 6FEED3 R A 3  OECL3 I 3 V 3 P31 3 ECCEN 3MA THE13 THE14 PERIH APHEL PSI  
DEPART RETURN 3PEEOS RAS OECL5 I J V 5 P 3 I  5 ECCEN 3HA THET5 THE16 PERIH APNEL PSI  
PROP_- AERO?%- OVA EVA DVD EVR TYPEAUK A-3UN R KAPPA - A  __._ E- 









4-41 70 4-4400 
4 - 3 8 S O  4-3995.9 
4-3995.9 4-4110 































































.E89 .772 171.1 455.6 .549 ,996 
.469 1.288 35.9 136.3 .6840 1.8924 
.237 1.309 198.4 338.4 .996A 1.6190 
,274 ,776 182.2 452.9 .563 ~9890 
.464 1.295 31.5 135.6 .6940 1.896A 
,232 1.515 198.9 3d8.5 1.OIOA 1.6200 
11.93 2/1/1 31.3 127.1 39.1 .496 

















1.206 1.8 6.2 195.7 
.735 1.4 21.3 133.5 
1.102 -2.2 -11.0 1 4 3  
1.208 1.3 4 . 5  193.5 
.736 1.4 21.0 134.0 
1.102 -2.0 -20.2 12.7 
6.2 125.1 2.9 107.10 





















.274 .I80 191.4 451.8 .567 ~9940 
.a84 1.296 31.1 135.6 .6950 1.897A 
.229 1.317 198.6 357.7 1.0151 1.6180 





























-282 .786 199.4 451.3 ,564 1.0070 
.466 1.293 33.0 135.6 .6910 1.895A 
.228 1.315 197.6 366.2 1.015 1.6160 
12.25 W l / l  30.9 84.1 40.2 .540 































.9 'I .391 
.I .703 
5.54 6.92 
85.6 .295 .770 
77.7 .451 1.227 
97.7 .246 1.327 









.996 106.9 1.205 1.9 6.1 197.9 e355 
.781A 112.8 .TOO 1.5 22.5 131.3 .e52 
.6540 66.2 1.106 -2.1 -12.4 12.0 .149 
,476 3.317 6.6 115.2 4.3 104.40 .I04 










. e m  
3.2 .e56 90.3 .277 .774 160.7 453.7 .560 
.9 1.393 79.3 .445 1.237 35 .5  142.5 -6660 
1.1 ,705 97.6 -241 1.333 205.5 350.4 1.0111 
3.2 .e62 93.8 .E75  .778 190.1 452.4 
.9 1.393 79.5 .444 1.238 34.7 142.4 
2.1  ,705 97.4 .e39 1.333 2 0 5 . 1  359.5 
5.46 8.84  3.50 11.80 W l / l  37.8 95.7 
5.47 8.85 3.52 11.80 2/1/1 37.9 109.5 36.4 
.9890 105.7 1.207 1.3 4.4 19S.4 
.767A 112.7 ,704 1.4  L2.2 132.2 
.6540 88.1 1.106 -2.0 -20.0 9.1 












.9920 105.21 1.210 .7 2 .5  195.4 
.786A 112.7 .705 1.4 22.1 132.3 
.612D 69.9 1.105 -3 .5  -29.9 6.4 






















s .52  0.91 
~ 96.9 ,262 -764 
I 19.0 .446 1.235 
97.0 .236 1.331 
1 3.56 12.02 Z / l / l  
99.9 .295 .791 
! 76.0 .450 1.229 
! 96.5 .238 1.325 
4.69 13.70 2/1/1 
198.3 411.6 .563 
36.4 142.7 .6840 
203.9 367.6 1.014 
38.0 81.0 36.6 
,0050 105.9 1.214 . I  e 3  107.0 
.786A 112*.7 .704 1.1 C2.L 132.0 
,6470 91.5 1.104 -5.5 -43.4 1.9 









,0240 106.6 1.219 - .6  -1.9 199.0 ,351 
,782A 112.8 ,701 1 . 5  22.4 1 3 1 . 5  . Z S 2  
,6410 92.9 1.102 -13.1 -65.6 32.0 -271 
.489 3.436 9.4 116.6 -9.3 106.40 S.191 
MARS ARRIVAL DATE : 2444130 (13 3EP 1979) 
4-3620 4-4000.0 .196 336.2 7.3 3.5 .e46 84.9 .301 ,789 167.9 457.5 .537 1.000 107.3 1.204 1.9 6.0 199.9 ~ 3 6 3  
4-4000.# 4-4130 .363 232.2 2.8 .6 1.361 78.9 .440 1.168 44.1 149.6 .6650 1.7ilA 109.7 ,672 1.6 23.9 126.3 .e23 
4-4190 4-4380 -189 37.7 16.9 .4 .707 100.0 .e58 1.352 212.2 342.7 l.OO3A 1.7000 66.5 1.113 - L . l  -13.3 6.7 ,151 
23 .46  3.66 4.64 4.82 8.21 4.02 11.95 2 / l / l  46.9 121.9 32.4 .457 3.589 7.4 125.6 5.7 102.40 1.163 
4-3030 4-5991.7 .167 326.3 4.4 3.3 ,854 89.6 .e79 .773 179.5 454.3 ,557 ,969 105.9 1.206 1.3 4.4 196.9 ,334 
4-3997.7 4-4130 ,534 232.7 3.2 .6 1.384 78.6 ,432 1.199 38.4 146.6 . W O O  1.717A 109.6 ,676 1 . 5  23.)  129.5 .2eO 
4-4190 4-4390 .167 36.6 16.7 1.0 .IO9 99.0 .253 1.356 212.4 352.5 l.Ol2A 1.6990 68.5 1.112 -2.5 -20.2 5 . 0  -130 
12.96 6.22 4 .25  4.74 0.13 3.97 11.82 W l / l  45.7 106.1 35.8 ,140 3.253 4.4 I24.? 2 . 0  106.30 1.216 
4-3640 4-3997.1 ,169 317.1 1.1 3.3 ,861 93.4 ,276 -777 189.1 452.9 .563 ,9910 101.6 1.209 -7 2 . 5  196.7 a326 
4-3997.1 4-4130 .326 232.9 3 . 3  .8 1.384 79.0 .431 1.201 37.3 148.6 .6830 1.7166 109.6 -679 1 . 5  23.4 129.0 .22O 
4-4190 4-4400 .161 35.9 21.0 1.0 .708 99.5 .251 1.355 211.7 361.4 1.015 1,6950 90.3 1.111 -3.2 -28.4 1.4 -156 
1L.91 8.18 4.27 4.73 6.12 3.91 11.62 2/1/1 45.5 90.5 36.2 ,510 3.222 3.3 lt4.9 -1.3 107.40 1.240 
4-3050  4-3997.9 ,167 312.2 -1.5 3.4 ,867 96.6 .OB2 . I 8 2  197.4 452.3 .561 1.0030 105.9 1.213 - 1  -3 196.2 .335 
4-3991.9 4-4130 ,535 232.7 3.2 . O  1.384 76.5 -433 1.196 38.8 148.9 .6800 1.716A 109.6 .676 1.5 L3 .S  129.5 .220 
4-4190 4-4410 .184 34.9 27.6 3.3 . T O 6  99.1 .249 1.310 210.2 389.5 1.013 1.6870 91.9 1.109 - 4 . 5  -36.4 .6 .15e 
13.14 8.40 4.51 4.74 6.13 3.69 11.97 Z / l / l  45.8 77.7 34.6 ,535 3.364 5.1 125.6 -4.0 106.80 1.261 
4-3660 4-3999.1 ,216 311.2 -3.2 3.6 .675 99.6 .295 ,789 204.7 452.0 .556 1.0220 106.6 1.217 m.6 -1.0 LOO.0 ~ 3 1 1  
4-3999.5 4-4130 .311 232.3 3.0 . O  1.363 7 7 . 6  .437 1.193 41.8 149.4 .I710 1,714A 109.6 .675 1.6 23.7 126.0 a 2 2 2  
4-4190 4-4420 .195 31.0 41.2 7.1 ,704 96.6 .249 1.343 206.1 376.8 1.006 1.6770 93.3 1.106 - 0 . 2  -54.1 9.0 -201 
13.01 9.06 4.93 4.79 6.16 4.15 12.60 2/1 /1  46.4 71.6 31.9 .469 3.641 0 . 0  126.7 - 3 . 3  105.30 1.291 
___ M A R 3  ARRIVAL DATE I L444140 (23 3EP l 9 7 9 l  
4-36LO 4-4002.1 ,204 340.4 0 . 0  3.6 ,846 84.2 
4-4002.1 4-4140 ,371 232.0 2 . 2  ~6 1.375 76.2 
4-4200 4-4380 .213 36.5 16.9 .4 -714 102.4 
13.64 9 . 3 3  4.75 4.31 1 . 7 0  4.56 
4-3630 4-3996.8 .169 326.3 5 . 1  3 . 3  .053 89.4 
4-3996.S 4-4140 .537 232.3 2 . 5  .6 1.376 76.2 
4-4200 4-4390 - 2 1 0  37.0 16.4 .9 .711 102.2 
12 .99  6.78 4.27 4.21 7.61 4 . 5 0  
,307 .767 166.5 456.4 .132 1.003 107.6 l.tO3 1.9 6 . 0  201.7 -371 
.434 1.162 47.1 155.5 .(I70 1.6611 106.6 ,650 1.7 21.4 124.5 .POP 
,274 1.384 219.5 341.4 1.005A 1.7630 66.9 1.120 - 1 . 1  -14.4 4.9 , 1 5 4  
1.99 2 / l / l  55.6 116.1 30.4 .436 3.013 6.4 126.3 7.2 100.90 1 .231  
.281 .772 178.4 454.9 -554 .939 106.0 1.206 1.3 4.4 196.3 .337 _ .  
,424 1.174 40.6 114.3 .6760 1.672A 108.6 .617 1.6 L5.O 186.2 .I96 
.269 1.366 219.4 354.9 1.013A 1,7190 66.9 1.119 - 2 . 4  - 2 0 . 6  ~4 - 1 4 L  
1.67 e / i / i  54.1 i oe .2  34.0 . s 3 0  3.411 4.0 1 ~ 5 . 1  3 .2  io5.00 i . e o t  
4-3640 4-3998.0 ,169 316.6 1.6 3 . 3  .659 93.1 
4-3996.0 4-4140 .S30 L32.5 2 .6  .6 1.376 76.6 
4-4200 4-4400 .Z06 37.5 20.6  1.6 .714 101.0 
12.87 8.63 4.27 4.19 7.19 4.41 
.277 a776 186.1 453.4 ,561 .9900 101.7 1.203 -7 L . 4  197.9 , 3 3 0  
. 4 2 3  1.176 39.2 1 5 0 . 1  .6790 1.674A 106.6 .SI6 1.6 24.9 126.1 e197 
.266 1.383 218.4 363.5 1.015 1.7510 90.7 1.117 -2.9 -C7.3 356.3 - 1 4 2  * 
1.86 2/1/1 53.6 86.9 34.1 . 5 1 3  3.369 2.7 lC5.2 - . 3  106.30 1.309 
4-3610 4-3996.7 .166 313.5 -1.0 3.4 -066 96.3 
4-3996.I 4-4140 ,336  232.3 2.1 .6 1.370 76.2 
4-4200 4-4410 .PO3 37.1 24.9 2.7 -711 101.3 
15.03 0 .82  4.49 4.21 7.61 4.32 
.282 . T O 1  196.1 452.7 .160 1.0010 106.0 1.212 .1 .3 199.2 a336 
-424 1.174 40.4 154.3 .6760 1.673A 106.6 .657 1.6 2S.0 l L 6 . 2  a196 
.264 1.37s 216.7 371.3 1.012 1.7390 92.4 1.115 -3.9 -34.8 314.5 ,153 
1.96 i?/l/l 54.1 74.2 33.1 .533 3.506 4.1 125.9 -3.9 105.90 1 . 3 3 5  
- 2 . 0  3.6 .874 99.3 .291 ,787 204.0 452.4 .S15 1.0190 106.6 1.216 -.I -1.6 tOl.3 ~ 3 1 1  
2.4 -6 1.377 77.4 -428 1.169 43.4 114.6 ,6660 1.67OA 106.6 -654 1.6 L1.2 125.1 * L O O  
33.3 5.1 -707 100.7 .e63 1.365 214.3 376.4 1.006 1.7240 93.6 1.112 -6.1 -45.6 350.0 -162 




4-4OOO.L ,214 312.2 
4-4140 .351 232.1 
4-4420 .PO3 36.0 
13.49 9.24 
4-4002.4 .250 313.9 
4-4140 ,373 232.0 











.863 102.1 ,313 ,797 210.6 452.3 .I47 1.0460 
1.375 76.1 .435 1.161 47.6 1 5 5 . 5  .6560 1.667A 
.702 100.0 -263 1.352 211.3 184.6 -997 1.7070 
7.71 5.63 14.47 W i l l  55.7 71.4 L7.5 -432 
.645 03.4 ,314 . T I 6  165.0 459.4 -526 1.006 
1.3IO 75.6 .43t 1.145 49.7 lOO.$ ,6500 1.639A 
- MARO ARRIVAL DATE = e444150 ( 3 OCT w e )  - 
.7t5 m . 0  .e94 1.4~7 t2o.s 540.e 1.007~ i.0470 










107.6 1.223 -1.t -3.9 L O 5 . 1  ~ 3 7 3  
106.6 ,650 1.7 25 .4  124.5 . I O 3  
95.1 1.109 -14.9 -67.7 23.9 .8l3 
4.P.10 12.9 1L6.4 -1L.O 102.30 1.366 
.- 
108.1 ~ . e o ~  e.0 5.9 LO~.? . ~ e o  
87.3 1.130 -e.o - ie ,r  .4 . i s9  
m . e  1.~0s 1.3 4.5 109.0 .s*o 
89.4 i.ieo -e.a -ei.i ~ B B . B  .w 
n.510 1.9 8es.o 4.4 io4.00 i . s i a  
103.1 ,633 1.7 C6.9 1LO.L ,167 
4.00C 9.8 1t7.B 9.8 W . 0 0  1.L5S 











4- a**#. 8 
4-4tlO 
4-4003.7 . I 12  342.7 
4-4150 .SO0 L3L.4 
4-4850 .t40 39.6 
14.00 i0.w 
4-8999.0 ,171 530.3 
4-4150 ,340 t32.4 
13.t6 9-48 













4-3990.0 . lo0 3t0.4 
4-4130 .33L 232.5 
1s.09 **e7 
6-4400 .csi 39.e 
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ITOPOVER TIUE I 60  DLY3 1980 OUT8OUND SWINGBV 
RII- 
R A S  





























223 9 2 
6 2 . 1  
??"_A 


























. I 3 0  
-
P s i  f 
PSI 4 




92 .9  
3.603 
- 
- .  
I t  
1 4  
1 8  
RAP- 
- 1  
1.7 













LAUNCH SUNGBY 6PEEOl 
8WNGBY ARRIVE 8PEEOI 
OEPART RETURN 3PEEOI 
4-3850 4-3989.4 . I 8 3  
4-3989.4 4-4150 .337 
4-4210 4-4410 .225 
13.18 
PROP- __---- 
- - ._ 
1 1  v 1  P 3 1 1  
I 3  V 3  P 3 1 3  
I 5  v 5  P S I 5  
O V A  EVA OVO 
3.4 .e65 96 .0  
. 5  1.374 78.0 
2.3 .718 103.1 






349.1 - 1 5 9  
I O 5 . t O  1 . 3 8 0  










v z  
v 4  
V 6  
1.211 




-2 .4  
1.7 
29.0 
4 . 8 1  
- 3 . s  
1 .e 












t o . 0  
4.27 
- . O  
1.2 











18 .6  
4 . 3 9  
3 .7  
.4 









3.5 .e12 99.0 .295 203.2 452.8 .554 i.0170 io1.6 1.21s -.I -1.0 202 .1  .ssi 
. 5  1.373 77.2 .423 1.153 44.4 159.6 .6660 1.843A 103.7 -838 1.7 26.8 121.1  -113  
4.0 .713 103.0 .280 1.393 220.5 380.1 1.003 1.7830 94.3 1.119 -4.9 -39.5 350.8 . l e0  
3.88 7.28 4.75 1 2 . 3 i  2/1/1 63 .3  82.4 29.8 .480 3.886 6 . 9  121.5 -8.9 103.90 1 .401  
4-3080 4-4000.9 .212 313.1 
4-4000.9 4-4150 - S 5 1  e32.3 
4-4210 4-4420 .221 39.2 
13.50 9.62 
4-3870 4-4003.0 ,247 314.6 
4-4003.0 4-4150 ,373 232.3 
14.37 10.42 
4-3820 4-4OOJ.5 .e23 345.3 
4-4005.5 4-4160 .391 233.2 
4-4220 4-4380 .E71 4 1 . 0  
14.84 11.06 
4-3830 4-4000.9 .174 332.4 
4-4000.9 4-4160 -344 233.0 
4-4220 4-4390 .e65 40.9 
13.82 10.20 
4-3840 4-3999.6 .169 322.1 
4-3990.6 4-4160 a333 233.0 
4-42ZO 4-4400 .e58 41 .1  
13.53 9.95 
4-3850 4-4000.L .183 316.0 
4-4OOO.t 4-4160 -338 233.0 
4-4220 4 i 4 4 1 0  ,250 41.5 
13.S4 9.95 
4-4210 4-4430 .PJO 37 .3  
3 .8  .881 102.0 -312 .T95 209.9 4S2.8 .547 1.0430 107.5 1.221 -1.2 -3.8 206.1 ,375 
a4 1.311 76.0 .430 1.147 48.4 160.3 .6540 1.6101 103.1 a634 1.7 t 6 . 6  120.6 ,186 
8.3 . 7 0 1  102.2 ,278 1.577 217.3 386.3 ,994 1.7600 95 .0  i . i i 5  -0.1 -53.0 1.0 .css 
3.95 7.35 4 . 9 9  n . i i  e / i / i  64.4 61.9 26.8 .433 4.313 .ii.s ~19.0  -11 .8  ioi.90 i . 4 3 3  - WARS ARRIVAL DATE = 2444160 (13  MT is101 - 
.4 . r40 107.0 ,321 1.488 234.4 s s i . 2  i.009~ i . 9620  87.9 i . 1 4 ~  
3.8 .845 82.4 .323 .764 163.3 460.5 .SIB 1.011 108.8 1.201 
. 3  1.367 74.9 .433 1.133 S2.1 165.1 .6420 1.623A 100.8 ,618 
3.18 1.16 6.02 12.14 t / l / l  73.9 108.9 27.7 -393 4.180 11.0 
3.4 .851 88.4 .281 .169 176.1 458.1 . I 4 9  -990  106.4 1.204 
- 3  1.311 17.5 .418 1.148 43 .6  183.7 -6690 1.6281 101.1 ~ 6 2 1  
.8 .138 101.3 ,313 1 . 4 8 0  233.6 360.0 1.014 1.9450 90.0 1.139 
3.62 7.02 5.86 12.04 2/1/1 11.7 93.3 32.0 ,508 3.62s 8.4 
-
2 .0  
1.8 
lL9.0 
1 . 3  
1.8 
-2 .2  
l t6 .1 
.I 
1 * E  
-2.5 
l t 6 . 6  
. l  
1 - 6  
1 L 7 . t  
-2.0 
-3 .1  
3.5 .e71  98.8 ,294 ,184 202.4 453 .1  .513 1.0110 106.6 1.214 - . 5  -1.8 L03.7 + 3 5 1  
- 3  1.370 17.1 .420 1.148 45.0 163.9 -6650 1.827A 101.0 .626 1.8 t6 .O 111.1 ,113 
3.3 .122 105.4 ,301 1.430 228.1 381 .1  1.000 1.0600 95.0 1.121 -4 .2 -31.0 345.4 .165 
3.1 .819 101.8 .311 ,793 209 .1  453.0 ,346 1.0400 107.5 1.220 -1.L -3 .6  1 0 7 . 0  . 3 7 t  
-3 1.369 75.9 .421 1.139 48 .9  164.6 ,6530 1.625A 100.9 .622 1.8 s 8 . l  116.5 e 1 7 6  
5.9 . T i 5  104.6 -297 1.408 223.2 387.8 .990 1.8270 9 6 . 3  1.122 -6 .7  -44.0 351.3 ,218 
3 .71  7.11 5.24 12.84 L / 1 / 1  13.0 5 5 . 3  26.5 .433 4.366 10.6 l C 9 . 6  -10 .5  101.60 1.460 






e l 5 8  
i . 3 3 4  
.a33 
* 1 ?O 
.160 





. i r e  
5 . 9  2 0 8 . 0  
t 6 . 1  115.6 
-17 .0  355.3 
10.4 08.10 
4 . 3  201.1 
C1.9 116.0 
- 2 1 . 1  350 .3  
s . 7  103.10 
2.4 2oo.t  
t 7 . 9  118.6 
-26.0 346.1 
2 . 1  104.60 
.s 201.3 
-50 .0  344.L 
e1.o 116.4 
-1.6 104.60 
3.3 ,851 92.4 .e79 . T I 3  186.2 4S4.3 . I 5 7  ,9890 105.9 1.201 
. 3  1.372 78.1 .415 1 .151  41.6 163.4 ,8740 1.629A 101.1 .829 
1.3 .734 106.8 .309 1.467 232.0 368.0 1.013 1.9210 9 1 . 9  1.136 
3.59 6.99 '5 .68  12.06 2 /1 /1  71.0 79.0 32.8 ,541 3.539 2.8 
3.4 .e63 9 5 . 1  .283 -118 194.8 453.5 - 5 5 1  .9980 106.0 1.210 
. 3  1 .371  77.9 .416 1.150 42.4 163.5 .6120 1.629A 101.1 .628 
3.60 7.00 5.49 12.11  2/1/1 71.4 67.3 3 1 . 1  . I 2 8  3.602 1.7 
2.0 .m 101.i .so5 1.450 229.0 17s.i i.000 i . e920  93.5 i.ni 
4-3660 4-4001.8 ,210 314.1 
4-4001.0 4-4160 -351  232.9 
4-4220 4-4420 .245 41.9 
13.16 10.14 
4-3870 4-4003.1 .244 315.4 
4-4220 4-4430 .e40 4 1 . 1  
14.33 10.81 
4-4003.1 4-4180 .372 233.0 
4-3030 4-4002.1 A78 334.6 
4-4002. 4-4170 .348 233.9 
4-4230 4-4390 .298 42 .1  
14.58 11.09 
.- WARS ARRIVAL DATE = 2444170 (23 M T  19191 
3 .4  ,849 87.9 .E90 ,768 174.9 456.7 . I 4 5  ,990 106.6 1.203 1.3 4 . 3  2 0 2 . 6  e348 
-1  1.369 77.2 .417 1.143 44.7 167.8 .666D 1.620A 98.5 ,617 1.9 2 9 . 2  113.9 .106 
.I ,756 110.0 .341 1.553 240.6 362.6 1.014 2.0920 9 0 . 7  1.153 -2.1 - 2 2 . 2  345.0 .I11 






4 - 4 t 3 0  
4-4000.1 ,169 323.9 
4-4170 .536 2 3 3 . 9  
4-4400 .289 4 3 . 1  
14.19 10.14 
3 .5  ,856 92.0 .281 ,772 183.2 454.8 .555 -9880 108.0 1.208 . 9  2 .4  201.5 e336 
.1 1.370 78.0 .413 1.147 42.3 167.4 ,6720 1.621A 9 8 . 6  -619 1.9 29.2 114.5 -164  
1.2 ,150 109.4 ,340 1.531 238.6 310.1 1.011 t . 0 5 2 0  9 2 . 8  1.148 -2 .4  - t 5 . 4  3 4 f . 3  . I 7 4  
3.45 6.65 6 . 4 7  12.23 2 /1 /1  79.1 75.1 32 .5  ,534 3.119 3.8 111.6 3.5 104.40 1 .317  
. l  1.370 17.8 ,414 1.146 42 .9  16T.5 ,6110 1.620A 98.8 .616 1.9 29.2 114.4 ,164 
1.8 ,143 106.7 .333 1.506 238.0 311.0 1.005 L.0070 9 4 . 2  1.143 -2.9 -I?8,3 3 3 9 . 9  -182 
3.46 6.86 6.21 11.34 2 / 1 / 1  19.6 64.0 31.4 .de4 3.691 - 4  1 t 8 . 1  - . E  104.40 1 .411  
3,.4 ,862 95.4 .e84 . n e  193.9 453.9 , 5 5 6  .9970 106.1 1 . ~ 0 9  . i  , 3  eot .4  .a19 4-4001.1 .lo2 317.4 
4-4110 .339 233.9 






















4 .26  
I 315.2 - i . e  
2 3 3 . 9  .4 
44.5 21.0 
I 10.76 4 .60  
3.5 .e69 
.1 1.369 
1 2.8 .734 













,294 .782 201.6 
.418 1.142 43.3 
.326 1.478 Z32 . l  




5 5 . 6  
, 413.4 
168.4 










































1 . t i 3  
.618 




1 .151  
9.3 
l . L t 7  
,606 
1 .1 t5  
1 5 . 1  
-.I -1.8 
1.9 L 9 . t  
-3.1 - 3 1 . 6  
l t 9 . t  -4 .3  
-1.0 -3 .8  
1.9 19.1  
-5 .3  -37.2 
-1.9 '-5.8 
1.9 19.1 
-10.0 - 5 1 . 1  
1 3 0 . r  -9.1 
t3t.s -14.0 







l U l . 5 0  
L l 2 . 0  
111.3 
SB6.8 
99 - 0 0  











. I  ro 
316.2 -2 .7  3.1 .818 
' t 3 4 . 0  - 4  .1 1.368 
1 4 5 . 1  30.4 4.6 . I 2 5  
11.08 S.33 3.31 6 . 9 8  
,311 ,191 LO8.S 
.425 1.135 49.1 
-320  1.449 e29.1 
12.89 t / l / f  81.3 
319.5 -t.# 
I 234.5 .1 
1 44.4 43.4 
I 11.98 6.0Z 
1 4.0 .886 
1 .1  1.365 
9.4 ,716 
' 3 .88  7.08 
,332 .802 214.4 
.435 1.128 53.9 
-311  1.420 225.1 


























t S I . 0  
44.8 
l t . 1 3  
8 . 0  
- . 3  
I # . (  
4.44 
4.4 
- .4  




4 5 . t  
11.67 





46 .1  
11.49 
1.1 ' - .4 







L4 .1  
4.77 
-t.4 
- .3  
L8.0 
8 . L I  
- .a  
4 - m m  4-400u.t .em a i 7 . i  
4-4005.R 4-41aO . I T 1  CS5.2 
4-4240 4-4460 .E86 46.1 
16.11 19.99 
57 
$TOPOVER TIME S 60 O A T 3  1980 OUTBOUND 3WINGBI 
WAR3 N1 31ON ARRIVAL OURATlON DATE 1 8 600 2444110 D A Y S  
t i  AUG i o r o  
LAUNCH sWNG8I 8PEEOl R A l  OECLl  1 1 V 1 P 8 1  I - C C E N  -3WA THE11 THET2-PERlH APHEL P31 2 -V 2 I 2 O E C L I  RIZ 6'EEOC 
a"NG8y ARRIVE W E E 0 3  RA3 OECL3 I 3 V 3 P S I  3 ECCEN SUA THE73 l H E T 4  PERlH APHEL PO1 4 V 4 I 4 OECL4 R A 4  8pEEOa 
OCPART RETURN W E E 0 5  R A 5  OECL5 1 1 V 5 P 5 1  1 ECCEN 3NA THE15 THE16 PERlH APHEL P S I  6 V 6 I 6 OECL8 R * 6  W E E 0 6  
^___ PROP __ AER_9_9V_L. O V A  EVA- OVD EVR---IYPE 3UN-A.-3UN RZPPA---:A.- AP OECLP E T A  CERIC 
*-3830 4 -3995*1  ,163 321.3 2.7 3.2 .858 90 .8  .e74 , 7 7 6  182.2 452.9 ,563 .9890 1 0 5 . 5  1.206 1 .3  4 . 5  193.9 * s e e  
4-3995*1 1-4110 -326  236.0 4 .6  1,1 1.406 80.1 ,464 1.295 31.5 135 .6  .6940 1.696A 115.9 , 7 3 6  1 . 4  21.0 134.0 * 2 8 r  
4-4170 4-4430 ,199 58.7 -24 .6  -11.1 ,700 94 .1  .232 1.305 193.9 381.8 1.003 1.6060 94 .0  1.097 10.4 44.3 3 l e . Z  
4-3040 4 - 3 9 9 4 ~ 9  ~ 1 7 0  313.1 - . 4  3.2 .e64 84.2 .274 .780 191.4 431.6 . I 6 7  .9940 105 .4  1.211 - 7  2 . S  193.6 ~ 3 2 4  
4-3994.9 4-4110 .324 236.2 4.6 1.1 1.106 80.5 .464 1.296 31 .1  135.8 .e950 1.8971 115.9 .736 1.4 2 1 . 0  154 .1  *e66 
-- - - - - _ _  . .-- - -. 
NAR3 ARRIVAL DATE : 2444110 (24  AUG 1979) 
14 .66  8 .44  4.20 6 .42  9 .60  4.24 13.04 2/1/2 3 0 . 7  7 0 . 0  42.4 , 5 6 5  2.766 4.9 124.6 - a 1  110.40 
4-4110 4-4440 -146  53.6 -9 .1 -3.7 .e96 93.4 .235 1.290 191.2 388.6 ,993 i . eo30  95.3 1.09s 4 . 0  21.6 sz9.e .175 
13.82 1 .41  4.28 6.41 9.79 3.13 ie .21 z / i / z  3 0 ~ 7  52.2 42.3 . s 7 i  2 . 7 7 0  4 .8  125.1 - 2 . 9  111.10 1.011 
4-3650 4-3995.9 . I 9 1  309.2 -2 .7  3.4 .E71 97 .3  .282 ,766 199.4 411.3 e564 1.0070 105.6 1.215 - 1  .3  195.6 *a34 
4-5995.9 4-4110 ,333 235.6 4 . 5  1.1 1.406 79.7 .466 1.293 33.0 135.8 .6910 1.895A 116.0 ,737 1.4 21.1 133.9 .e66 
4-4170 4-4410 .a33 54.9 - 1 . 6  - 4 . 0  .e93 92.5 .24o i . 2 8 9  i e 8 . i  395.0 .980 i .5990 06.6 i.094 3 .1  1 t . v  330.0 . I ? #  
13.64 7.39 4.57 6.4s 9.82 2.82 12.25 Z/l /2  30.9 41 .3  40.2 ,540 2.912 6 . 5  125.9 -6.0 110.10 1.034 
4-3660 4-3991,r .222 s 0 9 . i  -1.0 3.6 .e79 io0.e .793 zo6.e 451.1 , 5 5 8  8.0280 io1.8 i.220 -.e -1.9 198.5 .351 
4 m 1 0 7 . r  4-4110 . 3 5 i  234.0 4.2 1.1 1.404 78 .1  .470 1.286 38.1 138.5 .e8eo 1 . 0 9 1 ~  116.1 ,734 1.4 e i . 3  133.4 .coo 
u . i s  1.05 s.02 6.50 9.88 2.63 12.43 v i i e  31.4 33.3 36.8 .489 3.170 9 .7  126.9 -9.6 ioe.10 1.061 4-4110 4 - 4 4 6 0 '  -123  5 8 . 1  2 .7  -3 .1  .e89 91.1 .247 1.280 184.1 401.2 .964 1.5910 9 7 . 8  1.092 2 - 4  7.9 342.4 e189 
4-3670 4-4000.1 -259 3 l l . S  
4-4000.1 4-1110 - 3 7 5  234.0 
4-4110 4-4410 . 1 1 S  64.5 
14 .71  8.12 
4-3680 4-4002.8 ,302 315.6 
4-4002.0 4-4110 ,406 233.5 
15.10 6 .01  
4 - 4 i r o  4-4460 . io9 72.3 
- 
- 4 . 4  3.9 .889 103 .1  '.315 .803 213.0 4 
3 .8 1.1 1.403 77.0 .475 1.277 4 1 . t  1 
6.3 -2.6 ,684 90.4 .e55 1.210 181.1 4 
1 .63  8.58 9.96 2.49 19.67 2/1/2 32.1 
-4 .1  4.2 .BO1 108.2 ,340 ,818 216.9 4 
3.5 1.0 1.400 75 .2  ,483 1.265 46.6 1 
9 . 3  -2.2 .680 89.0 .e65 1.260 177.3 4 
0.42 6.10 10.07 2.38 i e . 9 7  2 1 ~ 2  33 .1  
- MAR3 ARRIVAL DATE : 1444120 
4-3020 4-3999.1 . i s 9  335.0 0.6 3.4 .e49 85.6 .zgs ,770 169.4 456.6 .543 ,990 106.9 i.eos 1.9 6.1 191.9 .355 
4-3909.1 4-4120 .355 233.1 3.5 .9 1.391 77.7 .411 1.227 40 .5  143.5 ,6740 1.781A 112.8 .700 1.5 22.5 131.3 * e l 2  
4-4160 4-4420 ,216 24.2 5 6 . 2  12.0 .TO2 96.5 .238 1 .321  201.9 371.3 1.010 1.6410 9 2 . 9  1.102 - 1 3 . 2  -65 .0  32.8 - 2 7 1  
14.10 9.23 4 . 1 4  5.54 6 . 9 2  4.69 13.70 2 / l / l  36.8 78.3 31 .1  .476 3.317 6 .6 125.2 4 . 3  104.40 1.104 
4-3640 4-3996.i -169 315.3 
4-3996.1 4-4120 e326 234.1 
13.41 7.91 
4-4160 4-4440 , 114  5 5 . 6  
4-3810 4-3991.0 .i89 310.9 
4-soor.0 4-4120 .334 233.7 
1 3 . i ~  1.01 
4-4100 4-4450 -149  54 .9  
4-3660 4-3996.9 . e l 9  310.2 
4-3990.7 4-4120 -351  2 3 3 . 2  
















,404  232.4 
,117 69.9 
1 4 . 5 6  6 .87  
a346 321.5 
.441  232 .1  
,111 70.6 
15.53 0 .11  
. 4  
3 . 9  




-3 .3  
4.54 
-3.5 





6 . 0  
5 .57  
-3.9 
3 . 0  
9 .1  
6.34 
- 3 . 1  






5 .46  
3.4 
.9  
- 4 . 8  
5.48 
3 .6  
.9 
-3.5 
1 .52  





. 9  
-2 .3  
1.69 



























1 .381  
























,275 .778 190.1 
.444 1.238 34.7 
,243 1.508 196.8 
12.57 2/1/2 37 .8  
.282 .TO4 196.3 
.446 1.235 36.4 
.247 1.298 193.5 
12.39 2/1/2 38 .0  
.291 .791 205.6 
.4so 1.229 39 .6  
-252 1.287 109.9 









4 5 1  .6 
143.3 
401.6 
34 .1  
-314 ,801 212.1 451.6 
,456 1.220 44 .1  144.2 
.260 1.276 186.0 407.4 
12.74 2/1/2 39.4 27.9 
e330 .a14 218.0 451.5 
a464 1.208 49.5 145.4 
.269 1.265 182.0 413.0 
13.02 2 /1 /2  40.6 23.0 
.368 .a33 223.3 451.4 
.476 1.192 5 5 . 8  146.9 
.e60 1.253 177.9 416.5 












33 .8  
$ 5 4 9  
.6640 
.945 















1.6190 9 6 . 8  
. 5 3 8  3.167 
1.0240 106.0 
1.782A 112.8 
1.6120 9 8 . 0  
.489 3 , 4 3 6  
1.0520 107.6 
1.776A 112.9 
1.6070 9 9 . 2  































2 7 . 1  
.ro* 
.7 
1 .4  
6.9 
124.9 
. I  
1 . 5  
4 . 0  
125.6 
-.e 
1 . 5  
2.9 
126.6 
-1 .3  
1 .e 
2 . 3  
127.9 
-2.0 




1 . 7  
1.7 
131 .O 
- WAR8 ARRIVAL DATE 3 2444130 (13  3EP 19791 - ____ 
4-3620 4-4000.8 ,196 338.2 7.3 3.5 .E46 84.9 ,301 .769 167.9 457.5 ,137 1.000 107.3 1.204 1.9 
4-4000.6 4-4130 .363 232 .2  2.8 - 8  1.361 76 .9  - 4 4 0  1.186 4 4 . 1  149.8 ,6650 l . 7 1 1 A  109.7 .(I72 1.6 
4-4190 4-4420 . l o5  31.6 4 1 . 2  7 .1  .TO4 98.6 .249 1.343 206.1.376.8 1.008 1,6770 9 3 . 3  1 . 1 0 1  -6.2 
13.61 6 . 1 9  4 . 6 4  4 .62  8 . 2 1  4 . 1 5  i e .60  w i / i  46.9 71 .8  32.4 -457 3.509 7.4 125.6 
4-se40 4-3091.1 . l e 9  517.1 1.1 3.3 . 8 6 i  93.4 .276 .777 18.9.1 452 .9  a 6 3  ,9910 109.6 i . 209  . 7  
13.10 9.01 4 . 2 1  4.13 6 . i ~ .  4.79 13.56 e / i / e  4 5 . 5  63.0 36.2 . 5 5 e  3.222 3.3 ie4.o 
4-3997.1 4-4130 .328 232.9 3.3 -6 1.384 79.0 - 4 3 1  1.201 37.3 148.6 ,6630 1.718A 109.6 ,610 1 . 5  
4-4190 4-4440 .222 6 0 . 5  -21 .2  -12 .3  ,695 97.2 ,253 1.322 202.4 390.5 .988 1.6550 9 6 . 0  1.101 1 1 . 4  




.3  197.0 .33* 
2 2 . 2  132.0 
15.3 334.4 :::x 









-1. 9 207.4 
23 .1  $29.5 
8.9 $52.0 
-19.7 101.00 
-7 .6  t l 2 . O  
-26.9 91.60 
23.5 7 6 316.9 i e r . 9  
.351 
- 2 5 2  
196 
1.191 









6 . 0  199.9 .363 
2 3 . 9  128.3 .EL3 
- 5 4 . 1  9.0 . P O I  
5 . 7  102.40 1 . 1 6 3  
23.4 120.6 .e20 
41.0 3 1 P . O  a t63  
-1 .3  107.40 1 .240  
2 . 5  196 .1  . 3 m  
* - s a 5 0  4 - 3 v o r . s  . l e 7  s i a . 2  - 1 . 5  3.4 .ne7 98.6 . t e e  . l e e  1 9 7 . 4  452 .3  ,561  i . 0030  101.9 i . e i s  . I  .3  i9e.e . 3 3 5  
4-so or.^ 4 - 4 1 ~ 0  .335 232.7 3 .2  .a  1.384 18 .5  ,433 i . i g 8  38.0 m 1 . 9  .e800 1 . 7 1 6 ~  109.6 .e76 1 . 5  23.5 i e o . 5  .e20 
4-4190 4-4450 . l e 9  5 5 . 9  -5.6 - 6 . 0  .e90 96.2 .e55 1.309 196.9 398.4 ,975 1.6440 97,Z 1.099 5.3 20.P 330.9 -202 
12 .81  8 . 0 1  4 .51  4 . 7 4  6 .13  3.55 12.61 2 / 1 / 2  45.6 4 4 . 6  34 .8  .535 3.364 5.1 l L 5 . 6  - 4 . 8  106.60 l * L O 5  
4-3860 4-3999.5 .e l6  311.2 - 3 . 2  3.6 .875 99 .6  ,295 ,789 204.1 452.0 , 5 5 6  1.0220 106.6 1.217 -.6 -1.8 200.6 . 311  
4-3999.5 4-4130 . 3 5 i  232.3 3 . 0  .a 1 . 3 0 3  77.6 .437 1.193 41.8 149.4 .trio i . 7 ~  0 9 . 6  ,615 4 . 6  ~ 3 . 1  1es.e . r zz  
i z . 0 9  8.10 4.93 4.79 8 . 1 8  3.17 ie.65 e / i / z  46.4 34.9 31.9 .469 3.641 6.6 i e 6 . r  -8.6 101.30 1 . ~ 9 1  4-4190 4-4460 e 1 5 1  57.6 1.4 - 4 . 1  .684 95.2 .e60 1.297 195.1 402.2 .960 1.6340 9 6 . 3  1 - 0 9 ?  3 . 5  11.6 339.4 .PO5 
4-3670 4-4001.7 - 2 5 2  313.1 - 3 . 8  3 .8  .e85 102.5 .S I3  .799 211.3 451.9 . I 4 6  1.0490 107.6 1.224 -1 .3  -3 .9  204 .2  - 3 1 4  
4-4001.7 4-4130 -314 232.1 2.7 .8 1.381 '76.3 .443 1.164 46.2 150.2 .e590 1.709A 109.7 ,670 1.6 24 .0  121.9 .eL(  
4-4190 4-4470 . !S I  61.5 5 .8  -3 .1  .679 93.9 .266 1.284 191.0 407.7 .943 1.6250 99.5 1.095 2 . 7  8.6 3 4 6 . 1  *?.le 
13.29 6.44 5 . 1 2  4.65 6.24 2.92 12-84 2 /1 /2  47.4 28.3 28.6 . 4 3 1  4 . 0 5 1  13.6 126.0 -13 .6  102.90 1.314 
4-3860 4-4004.3 -294 317.0 -3 .7  4 . 1  ,896 105.6 .337 . E l 2  217.3 451.9 .538 1.0810 100.8 1.232 -2.0 -5 .8  206.3 ~ 4 0 3  
4-4004.6 4-4130 .403 232.0 2 .5  . 7  1.376 74.6 .452  1,172 5 1 . 5  151.3 .e420 1.703A 109.0 .e64 1.1 24.4 lP6.5 .e29 
4-4190 4-4480 ~ 1 2 7  67 .5  9.1 -2.5 .e73 92.6 ,274 1.271 186.8 413.1 ,923 1.6180 100.6 1.093 2.2 7 . 6  312.4 *E34 
11.94 6.99 6.27 4.95 8 .34  2.72 13.09 2/1/2 48.6 23.3 25.1 .37O 4.607 19.6 129.6 -19.5 100.10 1.334 
-L.9 4 . 1  .Si1 108.1 .366 .e30 222.6 451 .0  .St6 1.1330 110.3 1.244 -L.6 -7 .S 213.0 $ 4 4 0  
2.2 .I 1.374 72.6 -464 1.158 57.8 152.7 .e200 1.695A 109.9 .e56 1.7 24.8 124.6 -234 
11.9 -2.0 -667 91.0 .E83 1.256 182.1 418.5 .901 1.6150 101.9 1.092 1.9 6 .3  356.6 .e54 
7.20 5.08 8.47 2.56 13.41 2/1/2 30.2 19.1 21.6 . 3 l l  1 . 3 2 1  27.0 131.3 -26.9 96.90 1.346 
NAR8 ARRIVAL DATE : e 4 4 4 1 4 0  (23  SEP 1979) 
4-8690 4-4007.6 .342 322-1 
4-4007.3 4-4130 .440  232.3 
4-4190 4-4490 . t i 9  15.1 
14.64 9.76 
4-3020 4-4002.1 .e04 340.4 8.0  3 . 4  .a48 84.2 .307 .767 166.5 458.4 .532 1.003 107.6 1.203 1.9 0 .0  LOl.7 .311 
4-4002.1 4-4140 ~ 3 7 1  232.0 2.2 -6 1.375 78.2 '434 1.162 47 .1  1 5 5 . 1  .6S70 1.667A 106.6 -650  1 . 1  25.4 124.9 .ZOR 
4-4200 4-4420 .e03 36.0 33.3 5 . 1  .707 100.7 .e63 1.365 214.3 378.4 1.008 1.7240 93.6 1.112 -6.1 -45.6 356.0 a 1 6 2  
15.39 9.08 4.15 4.31 7.70 4.34 12.34 2/1/1 55.8 66 ,6  30.4 ,436 3.813 0.4 126.3 9.E 100.90 S.231 
4-3800 4-4000.2 .E14 
4-4000.1 4-4140 -301  
4-4100 4-4490 . io8 
rr.09 
328.3 5 . 1  3 .3 ,855 89.4 .E81 .??e 
232.3 2.5 -6 1.378 78.2 .424 1.174 
30.5 57.2 14.0 .702 100.0 ,283 1.352 
9.90 4.27 4.22 9.81 S . 8 3  14.47 W l / l  
313.5 -1.0 3.4 .e66 96.3 .e82 ,781 
232.3 P.S .6 1.318 18.2 ,424 1 . i 7 4  
J8.L -9.5 -8.1 .BO$ 98.e .E66 1.324 
176.4 454 .9  
40.8 154.3 
L l i . 3  364.8 
54 .1  71.4 
196.5 4232.7 
40.4 i W . 3  
L04.4 391.3 
! 14.1 48.9 
. I 5 4  .989 106.0 1.206 1.3 4.4 196.3 
,6760 P.672A 106.6 .a57 1.0 21.0 126.2 
.997 1.7070 95.1 1.109 -14.9 -67 .1  23.9 
34.0 .J30 3.457 4.6 lLS.1 3.L 105.00 
.le0 1.0010 108.0 I . L l  . 3  199.2 
.6760 1.BT3A $06.8 ~ 8 5  29 .0  1L6.2 
33.1 .133 J.SO6 4 .  
.ore z . e m  01.6 ;. io 
le -.?i -1.8 L O 1 . 8  
34  1.0 P5.E l L B . 8  














6TOPOYCR T I M E  S OD D A Y 6  1960 OUT8OUNO SWINGBY YI86ION DURATION (I 





- 3 . 8  
2.2 
9 . 9  
5.47 
-3 .5  
1.9 











-_ - -  
I 1 v 1 PSI i ECCEN--SMA 
I 3 V 3 P31 3 ECCEN SMA 
I 5 V 5 PSI  5 ECCEN SMA 
EVA OVA 0'40 EVR -?!!E 
3.6 .E63 102.3 .313 .797 
*E 1 .315  76.1 ,455 1.161 
-3.S .676 95.9 .e73 1.293 
4.32 7.71 3.21 12.96 2 l l l 2  
4.1 ,694 105.3 .336 ,809 
.6 1.372 74.4 .444 1.150 
-2 .7  .E71 94.1 .e60 1.279 
4.42 7.81 2.95 13.19 2/1/2 
THETl  THE12 >€RIM --APHEL P S I  2 --V L 
THET3 THE14 PERIH APHEL PSI  4 V 4 
T H E 1 5  T H E 1 8  PERIH APHEL . P S I  6 V 6 
SUN A-SUN .R-K&PPA--A- __ --tNC- 
210.6 452.3 .547 1.0460 107.6 1.L23 
47.6 155.5 .6560 1.667A 106.6 . 65D 
196.1 406.2 .940 1.6470 99.6 1.098 
55.7 28.6 27.5 .432 4.210 12.9 
216.8 112.2 .538 1.061D 106.8 
52.7 156.6 .639D 1.661A 106.6 
191.7 413.4 .921 1.6360 100.9 









I L  
I 4  
I 6  
RAP 













- - -. - - - 
RAL SPEED2 
R A 4  8PEED4 
R A 6  &PEED6 
ETA CERIC 
__ 
LAUNCH 8WNGOY 6PEEOl R A 1  
OWNCOY ARRIVE 6CEEO3 RA3 
OLCART RETURN (PEE05 R A S  
CROP -?ERO 
4-3670 4-4002.4 , 250  313.9 
4-400L.4 4-4140 ,373 232.0 
4-4200 4-4bIO .153 61 .2  
13.00 8.66 
4-5660 4-1005.0 ,291 317.6 
4-4005.0 4-4140 ,402 232.1 
13.56 9.16 
4-3690 4-4006.0 .336 322.6 
4-4001.0 4-4140 , 436  232 .6  







*-*LOO 4-4460 ,140 86.3 
205.1 ~ 3 7 3  
1 2 4 . 5  .LO3 
545.0 .226 
102.10 1.366 
1.231 -2.0 -1.6 209.2 ,402 
.644 1.7 25.7 123.0 .e06 
1.095 2.5 6.7 351.7 ,240 
16.9 130.0 -16.6 99.60 1.406 
4.4 -906 106.4 .364 -827 
.6 1.366 72.5 .4S7 1.136 
-2.1 .E65 92.9 .288 1.264 
4.54 7.94 2.74 13.48 2/1/L 
452.2 .526 1.1280 110.2 
157.9 .618D 1 . 6 5 5 A  106.6 
418.5 .900 1.6260 102.1 
19.3 LO.6 .314 5.130 
452.1 .313 1.1690 111.9 
159.3 .5910 1.649A 106.6 
423.8 ,678 1.624D 103.3 
15.7 17.6 .E61 6.460 
1.242 -2.6 -7.4 21 
,635 i . 6  26.0 IP 
1.095 2.1 6.9 39 
20.4 is1.0 - m . e  9 
1.9 .436 
. I  .*i?li? 
1.t .&?I8 
l.4D 1.421 
4-8900 4-4011.3 ,390 
4-4011.8 4-4140 ,480 
4-4200 4-4500 .120 
15.52 
4.8 ,926 111.7 ,397 .E51 
-8 1.364 70.8 ,473 1.120 
-1.7 .E56 91.1 .e99 1.210 
4.73 I . 1 2  2.58 13.62 e/r/e 
4-3820 4-4DO3.7 . L i z  342.7 6.6 3.1 ,645 63.4 .314 .766 165.0 459.4 ,526 1.006 106.1 1.LDL 
4-4003.7 4-41SO ,380 232.4 1.5 .4 1.570 73.6 ,432 1.145 49.7 l6O.S . M O D  1.630A 103.7 ,635 
4-4210 4-44LD .e21 39.2 29.b 4.0 a713 1OS.O e260 1.393 220.5 360.1 1.003 1.783D 94.1 1.119 - 
18.80 9.43 4.86 3.97 7.37 4.71 1L.31 L / l / l  64.7 6e.4 26.9 q4il 4,OOL 9.6 11 
4-3630 4-S999.6 ,171 330.3 5.6 3.3 .E32 66.9 .264 .770 177.3 455.5 .552 .e69 106.C 1.LO5 
4-8999.0 4-4150 ,340 232.4 1.6 .I 1.374 77.6 .420 1.156 42.3 159.3 .I720 1.64% 103.6 .640 
4-4LlO 4-4430 ,230 37.3 42.2 6.3 ,701 102.2 .e70 1.377 217.3 366.3 .e94 1.7600 95.6 1 .115  - 
13.15 9.30 4.31 3 - 0 5  7.25 4.99 13.11 P / l / l  62.9 61.9 32.6 .519 3.536 5 . 5  1E 
4-srio 4-3999.4 . I E S  sw.7 i . 5  11.4 ,665 06.0 .e83 .779 195.7 455.1 .sso i.oooo i06.0 i . o i i  
4-8999.4 4-4150 .337 232.5 1.9 .I 1.374 76.0 .419 1.159 41.6 159.1 .E740 1.645A 103.6 .E41 
4-4210 4-4450 -241 62.9 -16.4 -1L.4 ,694 100.4 .e79 1.341 209.9 396.3 .968 1.7150 96.1 1.107 I 
13.56 9.74 4.46 3.64 7.24 5 .27  14.06 2/1/2 62.7 56 .1  32.L -5.30 3.603 3 . 0  l l  
' .O 5 . 9  L03.7 ,560 
.9 -39.5 350.6 \ . lo0 
-3 4.3 199.6 ~ 3 4 0  
1.1 -13.6 1.0 .e30 
,6 4.4 104.00 1.3t8 
.1 . 3  200.3 .337 
.a 36.9 3 i l . 6  . L O 1  
1.4 -P.6 lDl.LD 1.860 
.I L6.9  1 2 O . L '  .*E7 
t,s 0.6 99.5D t . e i 3  
.I ce.5 122.~ 
.7 ~ 6 . 5  ize.4 . L E E  
4-3860 4-4000.6 .212 313.1 
4-4OOO.I 4-4150 . 3 5 1  232.3 
4-4210 4-4460 . l e 9  59.B 
12.76 6.66 
4-8670 4-4003.0 .e47 314.6 
4-4003.0 4-4110 ,373 232.3 
4-4210 4-4470 ,169 61.8 
12.94 6.99 
-2.4 





































-1  .E 
4.37 
,872 













































I3 .13  L/l/2 
, 203.2 452.6 
44.4 159.6 
205.7 403.6 
' 6 3 . 3  36.L 
209.9 432.6 
46.4 160.3 




















































































































- 3 . 0  







- L 5 .  I 
-6.7 














































.476 . eo5 
.101 
t ,479 
4-3660 4-4005.0 .PO6 318.2 
4-4005.0 4-4150 .401 232.6 
4-4LlO 4-4460 .154 65.6 
13.44 9.39 
.335 .EO7 215.6 452.6 
.439 1.137 13.5 161.2 
.288 1.288 196.6 413.7 
13.32 2/1/L 65.7 23.9 
4-3690 4-4006.7 ,334 323.1 
4-4006.7 4-4150 .436 233.2 
4-4LlO 4-4490 .141 71.9 
14.20 10.01 
4-3900 4-4012.0 .365 329.0 
4-4012.0 4-4150 .476 234.3 












, 191.9 418.7 
' 6 r . 5  19.6 
226.0 452.5 
I 66.0 163.7 
69.4 15.9 
I i 8 r . i  423.6 
- UARS ARRIVAL DATE 3 2444160 (13 M I  1979) ~ 
3.6 .E43 82.4 .325 ,764 163.3 460.5 - 5 1 6  1.011 106.6 
-3 1.367 74.9 .433 1.133 52.2 165.1 a6420 1.623A 100.8 
3 . 3  ,722 105.4 .301 1.430 226.7 381.7 1.000 1 ~ 6 6 0 0  95.0 
3.76 7.16 5.30 12.38 2/l/l 73.9 56.7 27.7 -393 4.160 
3.4 .E51 66.4 ,287 ,769 176.1 458.1 -549 e990 108.4 
e 3  1.371 77.3 .4l6 1.148 43.6 163.7 .669D 1,628A 101.1 
1.9 .71S 104.6 .297 1.408 223.2 387.6 ,990 1.6270 96.3 
3 . W  7.02 S.24 12.84 elill 71.1 S5.3 32.0 .$OB 3 .625  
I - S E L O  4-4005.5 .e23 343.3 
4-4005.S 4-4160 .a91 233.L 
4-4220 4-4420 .243 41.9 
14.12 10.34 
4-1030 4-4000.9 ,174 332.4 
4-4000.* 4-4160 .344 233.0 










6 . 5  
1.1 





























4-3040 4-3999.0 . i o 9  122.1 
4-3999.8 4-4160 , 3 3 3  233.0 
4 - 4 E Z O  4-4440 .e96 36.6 
14.56 10.97 




3.3 .857 92.4 ,279 .773 166.2 454.3 . 5 3 7  .9690 105.9 
. 3  1.372 76.1 ,415 1.112 41.6 163.1 -6740 1.629A 101.1 
16.3 $707 103.6 -294 1.386 219.4 393.3 a976 1.7940 97.4 




















1.313 2 .1  
-1.6 
28.0 
2 4 . 2  
-5.7 
. e l 0  314.1 
, 3 5 1  232.9 
.216 61.9 
13.13 9 . 4 9  
-2.0 
1.1 
-4 .8  
4.84 
3.1 .a71 
a 3  1.370 
- 6 . D  ,690 
3.64 7.04 
98.6 .294 ,764 20 
77.1 ,420 1.146 4 
101.4 .293 1.342 21 







I f  
'3  
.4 4 5 3 . 1  . 5 5 3  
. O  163.9 .66SD 
1.9 404.4 , 946  
1.1 453.0 ,546 
. 9  164.6 .653D 
t .3 409.3 .932 
.D 30.7 26.5 
. I  452.9 . 536  
1.9 1 6 5 . 1  .637D 
.E b14.1 ,914 
- 3  24.4 23.3 





- . J  



























- 3  1.369 
- 1 . 7  .661 
3.71 7.11 
101.6 ,311 .793 20 
75.9 .I27 1.139 4 
3.99 13.35 2/1/2 1 
104.8 .333 .EO5 21 
74.3 .436 1.130 I 
98.6 .29l 1.301 2C 
3.19 13.46 2/1/2 1 
100.1 .e94 1.321 za 
i.040~ 107.5 i . w o  - 1 . e  -3.6 207.0 .37e 
1.7100 100.0 1.105 4.1 14.2 341.9 . t i 0  
1.625A 100.9 .e22 1.0 28.1 11611 . I f 6  




13.49 9 . 6 f  




- 3  1 .366  
- 3 . 3  ,672 
3.62 7.21 
1.226 -1 .9  -1.7 211.0 ,400 
. 6 l 6  1 . 6  26.2 115.0 ,181 
16 ,6  131.1 -16.4 99.lD 1.483 













- 2 .  
12. 
6.9 
4.3 .905 107.9 ,361 .E21 220.S 45P.O . 5 2 5  1.1170 110.1 1.238 -2.7 -7.3 L15.6 .455 
. 3  1.363 72.5 ,449 1.117 59.6 166.4 ,6160 1.619C 100.6 .606 1.6 26.2 113.11 ,187 
-2.5 ,664 97.D .302 1.282 196.7 416.9 .894 1.6690 102.6 1.096 2.6 10.3 357.3 .E71 









4.6 ,920 1 l l . f  .393 .E43 225.3 452.6 ,312 1.1730 111.6 
e3 1.359 70.3 .465 1.102 66.1 167.6 .190D 1.615A 100.4 
-1.9 , 655  95.1 .309 1.263 191.7 423.7 .E73 1.6540 103.7 
4 . % 5  7.34 2.99 13.99 L / l / L  77.7 16.2 l I . 2  .e66 6.693 









61.1 ,335 . T O 2  161.3 462.0 
74.0 ,437 1.124 55.1 169.3 
107.9 -326 1,476 232.7 363.3 
8.06 l L . 5 3  L/1/1 82.6 55.6 
1 67.9 ,290 ,166 174.9 456.1 
7P.L ,411 1.143 44.7 167.8 
1 5.75 1t.85 t/1/1 60.3 50.8 
101.0 ,320 i.449 tz9.i s6o. t  
.IO7 1.017 109.4 1.LOO 
.E330 1.615A 96.1 .EO5 
.996 1.96OD 95.7 1.137 
L6.4 .364 4.372 12.5 
L.1 ¶ .E  LO6.7 
1.9 L9.1 l i O . 9  
-3.7 -31.6 341.0 
131.0 lL.1 96.7D 
1 . 3  4.3 eoe.6 
1.9 e9.e i i 3 . 9  
-5.3 -37.L 345.5 
1LT.B 1.1 10L.50 
.545 .PO0 106.6 1.103 
.6660 1.62DA 96.5 ,617 
.e83 1.9130 96.9 1.131 
31.5 .495 3.669 7.5 
, 151  .688D 106.0 l.CO6 
,6700 1.6tlA 98.6 . E l 9  
.e73 1.6680 98.1 l . l t 5  
311.5 .934 S.576 8.6 
. 5 5 t  1.0lsD 106.7 S . t l 3  
.e640 1.619I 96.5 ,618 
,94S 1.786D 1DO.C 1.114 
I 6 . L  .4@T 8.604 4.4 
59 
MISSION DURATION = 600 D A Y S  6TOPOVLR TIME x 60 D A Y 6  1980 OUT8GUNO SWINGBY 
M A R S  A R R I V A L  D A T E  = e444170 
23 OCT 1970 - __ -. 
LAUNCH BUNGBY (IPEEDI R A l  OECLl I 1 V 1 PSI  1 ECCEN SMA THETl THETZPERtH APHEL - P S I  2 - V  2 - 1  2 OECLD R A 2  3PEEDe 
SUNGBY ARRIVE WEE03 R A 3  OECL3 I 3 V 3 P S I  3 ECCEN SMA THE13 THE14 PERlH APHEL P S I  4 V 4 I 4 OECL4 RA4 3PEEC4 
OEI'ART RETURN EPEE05 R A 5  OECLS 1 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERlH APHEL PSI  0 V 6 I 6 OECLI R A 6  SPEED6 - -  _ _  .-PROP ___-___ AERO OVL OVA EVA OVO EVR TYPT-SUN &-SUN R *PP*_-zA E---I_NC -RAP -0ECLP E T A  PERIC 
4-3870 4-4004.5 e241 316.2 -2.7 3.7 .e76 101.5 .311 .791 208.3 453.4 ,545 1.036D-107.5 1.219 -1.2 -3.6 2 0 6 . 0  ,372 
4-4004~5 4-4170 ,372 234.0 .4 . I  1.368 75.9 .425 1.135 49.1 168.4 .6530 1.618A 98.3 . d l 2  1.9 29.2 112.7 e170 
4-4230 4-4470 a 2 1 1  64.2 2.8 -5 .6 .685 102.3 .308 1.340 2ll.4 409.9 ,927 1.7530 101.1 1.110 5.7 17.2 339.6 .E68 
13.42 9.64 1.35 3.57 6.96 4 . 5 1  13.65 2/1/2 81.3 32.5 26.4 .434 4.385 9.3 130.7 -9.1 101.50 1.470 
4 .0  .E88 104.5 ,532 .e02 214.4 453.3 .536 1.0690 108.7 1.227 -1.9 - 5 . 6  212.0 .399  
- 1  1.365 74.4 ,135 1.126 53.9 169.1 ,6370 1.618A 98.1 .606 1.9 29.1 111.3 .17S 
- 3 . 8  ,675 100.8 .SO9 1.316 206,s 414.6 .910 1.7230 lOP.1 1.106 3 . 0  12.2 349.0 .C7O 










15.70 $0.02  
,i7i 71.2 
-2.9 








. 3  
14.8 
7.90 
8.0 - . 3  
90.0  
4.44 
4 . 4  
-.4 
3 5 . 1  
4.28 
-2.4 
- . 3  
. l  





4 . 2  .got 107.6 .359 . a i 8  219.7 4 5 3 . 3  ,524 i . i i m  1io.i 1.237 e . 7  -7.2 216.6 .433 
- 1  1.362 72.5 .447 1 .115  59.8 170.0 .El60 1,813A 97.9 ,199 1.9 29.0 109.6 * l o 1  
-2.7 -666 99.1 .a12 1.294 201.5 419.2 .e91 1.6990 103.0 1.102 3.0  11.0 3 5 6 . 1  .PO0 
3.83  7.23 3.81 13.87 2/1/2 83.9 20.1 20.1 ,320 5.730 22.1  134.6 -21 .0  96.90 1.515 
4.1 ,916 110.8 .390 .e39 224.6 453.2 .Si1 1.1680 111.7 1.249 -3 .4  -1.4 2 2 l . 7  -473 
. I  1.358 70.4 .463 1.101 65.9 111.0 .5910 1,811A 97.6 .589 1.9 28.9 101.7 ~ 1 9 0  
-2 .1  ,658 97.3 -317 1.273 196.3 423.8 ,870 1.6760 104.0 1.098 2.5 1 1 . 5  4.0 ,294 
4.03 7.42 3.27 14.12 2/1/2 85.6 16.4 17.1 .e68 6.709 30.6 136.6 -30.5 93.00 1 . 5 3 3  


















~ 1 8 2  331.0 
,353 235.0 
,286 48 .1  
14.29 10.85 
3.5 ,848 87.3 .294 ,768 173.6 457.4 .54i .991 106.6 1.202 1.3 4.2 204 .3  e 3 5 3  
- . I  1.369 76.9 .419 1.140 45 .0  171.5 .6630 1.8174 96.0 .608 L.0 50.1 110.2 ,164 
3.8 ,739 109.5 .347 1.102 234.6 390.5 .980 L.0240 97.7 1.142 -4 .4  -32 .4  341.3 ,229 









3.3 .E54 91.6 ,282 .770 184.1 415.3 , 5 5 5  .9880 106.1 1.205 .I 2.4 202.6 .338  
- . I  1.370 77.8 -414 1.144 42.8 171.1 ,6710 1.618A 96.2 ,611 2.0 30.2 110.9 s i 6 1  
6.7 .727 108.5 .339 1.465 230.6 395.7 ,968 1.9620 98.8 1.134 -7.2 -40.4 348.9 .e60 
3.39 6.79 8.24 13.52 2/1/1 87.7 46.7 32.3 .I27 3.597 5 . 0  128.8 4 . 9  103.90 1.367 
3.7 .E76 101.2 .310 .789 207.5 453.8 .544 1.0330 107.S 1.218 -1.2 -3.7 209.0 e372 
- . l  1.367 75.9 .425 1.134 49 .1  171.9 .6530 1.616A 95.9 .e05 2.0 3 0 . 0  109.3 ~ 1 6 7  
-7.6 ,692 104.7 .325 1.364 216.5 410.6 ,921 1.8070 101.6 1.116 7.6 e1.7 3 3 6 . 1  e294 
3.Yl  8.92 5.19 14.12 2/1/2 89.0 35.6 28.4 .435 4.371 7.0 131.8 -7.5 101.40 1.466 
.399 








.180 . 302 
.550 
4-3600 4-4007.8 .E79 320.2 -2.7 3.9 ,886 104.2 ,331 .EO0 213.8 453.7 .I35 1.0640 108.7 1.225 -1.9 -5.5 213.0 
4-4007.1 4-4180 .399 235.7 - . 3  -.l 1.385 74.4 .434 1.126 53.8 172.5 .e370 1.61SA 95.7 ,599 L . 0  L9.9 108.1 
4-4240 4.-4460 .210 88.0 8.1 -4.4 ,680 103.1 .323 1.336 2li.5 415 .1  ,904 1.7670 102.6 1.111 4.6 1 4 . 0  347.7 
14.06 10.44 5,95 3.62 7.03 4.49 13.95 2/1/2 90.1 e6.0 23.3 ,379 4.942 13.4 133.7 -13.1 99.10 
4-3890 4-4010.6 .321 324.9 -2.2 4.2 ,898 101.3 .357 .E14 219.0 453.7 .124 1.1050 110.0 1.23s -2.6 -7.1 217.6 
4-4010.8 4-4160 ,432 256.6 - . 2  -.l 1.362 72.6 ,446 1.115 59.3 173.3 .6170 1.613A 95.3 .592 2.0 29.6 108.6 
4-4240 4-4490 .189 71.8 12.2 - 3 . 0  .669 101.4 .323 1.309 206.3 419.6 .888 1.1330 103.5 1.106 3 . 3  11.6 356.1 
4-3900 4-4014.1 ,370 330.6 -1.2 4.4 ,913 110.5 ,388 ,835 223.8 453 .6  . S i 1  1.1580 111.7 1.247 -3.4 - 8 . 3  222.7 
4-4014.1 4-4100 .471 238.0 - .2  - . l  1.359 70.6 ,462 i.102 65.5 174.2 ,5920 1.611A 9 5 . 0  - 5 8 5  2.0 29.4 104.9 
4-4240 4-4100 .171 77.2 15.0 -2.2 .658 99.5 .326 1.285 201.0 424.0 ,866 1.7050 104.4 1.102 2.7 11.9 3.6 
14.58 1 0 , O O  6.79 3.78 7.17 4.01 14.07 2/1/2 91.3 20.1 20.2 ,323 3.697 20.2 135.8 -19.8 96.30 
15 .38  11.41 7.79 3.90 7.37 3.62 14.20 2/1/2 92.7 16.6 17.2 .271 6.672 28.5 136.1 -28.1 93.30 
WARS ARRIVAL DATE = 2444190 (12 W V  1979) - 
4-3630 4-4004.8 .187 339.6 8.6  3.5 .E46 86.7 .298 .765 172.1 4Y8.2 .537 .993 107.1 1.201 1.3 4.2  206.2 . S I 0  
4-4004.1 4-4190 .360 236.5 -1 .1 -.S 1.369 96.6 .421 1.139 46.8 114.9 .66OO 1.619A 93.7 .SO1 2.1 30.8 107.1 ,164 
4-4C50 4-4430 .316 51.0 26.5 5.3 .757 112.2 .380 1.174 240.5 391.7 .975 2.1720 98.6 1.115 -3.6 -P8.0 330.1 .e45 
15 .18  11.71 4 . 5 1  3.46 6.66 7.20 13.27 2/1/1 95.7 44 .9  30.7 .465 3.794 10.1 131.1 10.0 101.20 1.290 
4-4001.8 4-4190 ,341  236.3 -1 .2  - . 3  1.370 77.7 ,415 1.145 43.2 174.5 .E700 1.6191 93.9 .605 L.1 31.0 107.9 . l e i  
4-4LSO 4-4440 .303 52.1 31.6 5.2 ,743 111.1 .SI8 1.523 236.1 396.8 .962 2.0840 99.7 1.146 -5.0 -33.4 344.3 .265 
14.54 11.15 4 . 2 9  3.39 6.79 6.88 13.61 2 /1 /1  95.0 42.1 32.3 ,510 3.600 6.4 130.2 6.4 103.60 1.347 































-2 .4  














- 3 0 3  
,460 
. I  .E35 310.1 
.a72 L36.6 
.e76 70.2 
14 .93  11.42 
.6 .274 321.0 
,396 237.2 
14.57 10.95 
. 23a  69.6 
3.7 ,874 100.9 .310 ,787 206.6 454.2 ,543 1.0300 107.5 1.21a 
- . 3  1.366 7S.9 .425 1.138 48 .9  175.1 ,6550 1.616A 93.6 ,199 
.11.0 .IO1 107.1 .344 1.395 221.8 411.3 ,915 1.8750 102.5 1.123 
3.51 8.91 6.18 15.02 Z / l / i ?  96.1 41.9 2 6 . 7  -436 4.334 6.3 
t -l.P -3.7 210.1 
I 2.1 30.7 106.6 , 11.0 26.7 330.0 
, 133.1 - 5 . 6  101.40 
3 .9  .a83 ~ 0 8 . 9  .330 .797 212.7 454.1 .534 i.0600 m 8 . 8  1.224 -1 .9  -9.5 214.0 
- . 3  1.366 74.5 .434 1.128 5 3 . 5  175.7 .6380 1.618A 93.3 .I94 2.1 30 .4  1OS.5 
-5.4 .668 1 0 5 . 5  .340 1.360 216.4 415.6 .E98 1.8220 103.2 1.117 Y.6 16.3 345.9 
3.62 7.02 5 .06  14.29 2 / l / 2  96.9 27.5 23.8 .360 4.691 11.7 135.0 -11.2 99.20 
4.1 e891 107.0 , 3 5 5  . e l l  216.2 454.1 .523 1.1000 110.0 1.233 -2.6 - 7 . 0  216.6 .430 
- . 3  1.363 72.8 ,446 1.118 56.9 176.3 ,6190 1.617A 93.0 .567 2.0 30.1 1 0 4 . 3  .I79 
-3.5 .675 103.6 ,337 1.329 211.1 420.0 .a61  1.7770 104.0 1.111 3.6 12.9 515.3 .SO5 
3.70. 7.16 4.49 1 4 . 3 2  2 / 1 / 2  98.0 21.0 20 .5  .325 5.630 18 .2  137.1 -17.7 91.10 1.505 
4.3 ,910 110.1 .386 .e30 223.0 454.1  ,510 1.1510 111.6 1 . 2 4 5  - 3 . 3  - 6 . 2  223.7 - 4 6 9  
-.e 1.360 70.7 .462 1.105 64.9 177.1 .5950 1.616A 92.5 .579 2.0 29.7 102.9 ~ 1 0 6  
-2.4 -663 101.9 -338 1.300 205.7 424 .3  .e61 1.7400 104.9 1.106 3.0 lL.5 3.L  - 3 1 s  
3.96 7.36 4.02 14.48 2/1/2 99.2 16.8 17.5 ,274 6.592 L6.0 139.5 - 2 5 . 6  93 .50  1.531 
4-3090 4-4611.5 ,317 325.5 
4-4011.5 4-4190 .430 238 .1  









4-3900 4 -4014 .0  .365 331.2 
4-4014.0 4-4190 .469 239.5 
4-4t5O 4-4500 . % I S  77.6 
- MAR3 ARRIVAL O A T €  : 2444200 (2e  NOV 1970) . -- 
4-3640 4-4004.0 .172 330.4 
4-4004.0 4 - 4 t O O  ,344 237.9 
15.40 11.90 





3.4 .85l 90.1 ,286 .767 161.7 456.5 .SI7 .9870 106.4 1.203 .7 2 . 1  205 .6  -344 
- . 5  1 .371 77.6 .417 1.146 43.8 177.6 .e690 1.624A 91.7 .600 L.3 Sl.6 105.7 t-*lO3 
4 . 3  .I62 113.7 .403 1.800 241.5 397.6 .955 2.2460 100.6 1.160 -4.6 -26.6 341.L .LO1 
3.44 6.64 7.65 13.86 L / l / l  101.5 39.1 32.3 ,109 3.591 7.9 131.6 7.9 103.30 1.310 
4-6650 4-4003.9 ,179 3t2.4 
4-4003.1 4-4LOO .343 LJ7.9 





3.4 .E51 94.3 *.E86 
- . 5  1.371 77.6 .4 ld 
7.4 .745 112.4 . S I 0  
6.43 8 . 8 3  1.33 14.38 
3.6 .E81 103.5 .329 
-.I 1.361 74.6 ,431 
-7 .0  -698 106.0 .359 




I t/ l / l  
I . I94 , 1.131 
I 1.391 








' 103.1 30.1 








.9920 106.3 l.LO6 . l  . 3  206.L -343 
1.624A 91.1 .SO0 L.3 31.0 105.7 -163 
c.1310 101.5 1.110 -7.0 -36.0 349.0 . ~ O Q  
.HL a.056 4 . 3  i3r.i  4.4 103.60 s.111 
1.0560 106.6 1.CCL -1.9 -5.4 L15.1 a397 
1.6241 91.1 . I 91  L.L 30.6 103.6 *1?4 
1.6910 104.0 1.1E4 7 . 1  10.0 643.4 -8L1 












4 . 1  
5 .8L 
-1 .8  




8TOPOVER l lME D 00 DAY3 1900 OUTBOUND SUINGBY RI331ON DURATION = 6 4 0  D A Y S  
MAR3 ARRIVAL OATE : L444llO 
24 AUG 1979 
LAUNCH 3UNGBY SPEED1 R A l  OECLl I 1 V I PSI I ECCEN SMA -THETI THE12 PERIH -APHEL--P3I 2 V 2 I 2 OECLL R A L  3PEED2 
3WNGBY A R R I V E  #PEE03 RA3 DECL3 I 3 V 3 PSI 3 ECCEN 31A THET3 THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  EPEE04 
DEPART RETURN 6PEEO5 R A 5  DECLl I 1 V 5 PSI 5 ECCEN $MA THE15 THE16 PERlH APHEL P31 6 V 6 I 6 OECLI RAE 3PEEO6 -- -- PROP -_AERO DVL O V A  EVA O V O  EVR TYPE-SUN ASUN R&PP~--IA __ E----?!: -R_AP -0ECLP ETA PERIC 
4-3W.o 4-3997.4 ,182 3 3 2 . 9  5 . 8  3.3 . e l l  86.4 .289 .172 171.1 455.6 .549 .996 106.5 1.206 1.6 6 - 2  195.1 -347  
4-5991.4 4-4110 a 3 4 1  235.0 4 . 2  1.1 1.405 18.7 .469 1.288 35.9 136.3 .6840 1.892A 116.1 ,731 1.4 2 1 . 3  133.5 .LO9 
4-4110 4-4460 . I 2 3  5 8 . 1  2 . 1  -3 .1  ,689 91.5 .241 1.280 184 .1  401.2 .964 1.5950 91.8 1.092 2.4 1 . 5  342.4 -169 
-^___-- - -- - - _. _ _ _  
MAR3 ARRIVAL DATE i 2444110 (24 AUG 19191 -- - 
13 .51  7.00 4.44 6.49 9 .81  2.83 19.43 e / i / z  31.3 33.6 39 .1  .498 t . 9 ~ ~  6.2 1m.i t . 9  1 0 7 . 1 0  .*DO 
4-3630 6-3995.1 . l e 3  321.3 2 . 1  3.2 .e50 90.8 ,214 .776 182.4 452.9 .S63 ,9890 105 .5  1.208 1 - 3  4 . 1  193.5 -326  
4-3905.1 4-4110 ,326 236.0 4.6 1.1 1.406 80.1 ,464 1.291 31.1 131.6 ,6940 1.896A 115.9 .738 1.4 21.0 134.0 -267  
13.11 6.69 4 . 2 0  6.42 9.80 2.49 12.61 e/1/2 30.7 21.6 42.4 .565 2.766 4.9 124.6 1 l O A O  * *91  
4-3040 4-3994.9 .110 313.1 -.4 3.2 .e64 94.2 .e14 .TOO 191.4 451.8 .567 .9940 105.4 1.211 - 7  2 .5  1 9 3 . 6  *3e4 
4-3994.9 4-4110 ,324 236.2 4 . 6  1.1 1.406 80.3 .464 1.296 31.1 135.6 .$950 1.897A 111.9 .738 1.4 21.0 134 .1  -266 
4-4170 4-4400 . l o9  72.3 9.3 -2 .2 .e80 89.0 .e85 1.260 117.3 413.0 .926 1.194 100.4 1.090 1 .1  6.0 3 5 3 * 3  *22?  
13.00 6.61 4.28 6.41 9.19 2.38 12.97 2 / l /2  30 .1  22.7 42.3 .$71  2.770 4.8 125.1 -Le9 111.10 1.011 
4-4110 4-4470 . i t s  64.5 6 . 3  -2.6 .684 90.4 .ess 1.270 m . 1  401.2 .946 1.5940 99.0 i .mi 2.0 6 .0  341.0 .eo' 
4-3810 4-3995.9 . i s 1  ~ 0 9 . 2  - 2 . 1  3.4 . e n  91.3 . m e  . 7 m  199.4 451.3 ,564 i.ao70 i 0 5 . e  1.215 . I  . 3  io5.e -334 
4-3995.9 4-4110 .333 235.6 4 .5  1.1 1.408 19.7 .466 1.293 33.0 135.0 .6910 1.895A 116.0 . I 3 1  1.4 21.1 133.9 
4-4170 4-4490 . l o 5  82.4 11.9 -1.8 .e?$ 81 .4  .e18 1.250 113.3 418.1 .902 1.598 101 .7  1.089 1.6 8.9 359.1 .e49 
15.34 6.89 4 . 1 1  6.45 9.82 2.33 13.34 2/1/2 30.9 18.4 40.2 .$40 2 . 9 1 2  6 .5  lL1.9 -6.0 110.10 1.034 
4-3660 4-3991.1 .e22 309.1 - 4 . 0  3.6 -819 100.2 .296 .793 006.6 411 .1  ,558  1.0280 106.6 1.220 - a 0  -1.9 196.5 -351  
4-3997.7 4-4110 .351 234.8 4 .2  1.1 1.404 78.5 .410 1.286 36.1 136.1 .6820 1.891A 110.1 . I 3 4  1.4 L1 .3  133.4 *PO0 
4-4170 4-4500 .IO6 94.6 14.0 -1.6 .610 81.6 .291 1.240 169.4 424.5 .e75 1.805 103.3 1.089 1.1 0 .4  5 . 0  ~ 2 7 5  
4-3870 4-4000.1 .e59 311.5 -4.4 5.9 .889 103.1 .31$ .e03 9 1 3 . 0  451.1 ,510 1.0110 101.6 1.221 -1.3 -4.0 202 .1  *375 
4-4000.1 4-4110 .313 234.0 3.8 1.1 1.403 11.0 .415 1.277 4 1 . 1  131.4 .e700 1.084A 116.3 . I30  1 . S  21.6 132.7 ~ 2 9 3  
4-4170 4-4510 -113  101.0 11 .2  -1.3 ,685 83.1 .313 1.230 165.4 430.3 .E43 1.611 101.0 1.088 1.4 l 0 . L  11.1 *SO4 
13.06 1.36 5 . 0 2  6.50 9.88 2.34 13.17 t / i / z  31.4 14.8 3e.e .489 3.170 9.1 1 ~ 6 . 0  -9.6 to8.10 1.061 
14.66 8.08 1 . 6 3  6.58 9.96 2.45 14.31 p / i / e  32.1 1 1 . 1  32 .8  4 2 0  3 .331  14.0 iee.1 -14.0 ia1.40 i.oeo 
4-36)O 4-3999.1 ,189 335.6 
4-3999.1 4-4120 . 3 5 5  233.1 
4-4180 4-4460 . i s 6  51 .7  
12. 
4-3630 4-3996.6 . l  
4-3996.6 4-4120 .S 
12. 
4-3840 4-3996.1 . l  
4-3996.1 4-4120 . I  
4-4160 4-4480 . I  
12. 
4 - 4 i e o  4 - 4 4 ~ 0  . I  
15 7.41 
t5 324.1 
IO 2 3 3 . 9  




.1 6 9 . 1  
!e 6.80  
- 
6 . 6  










4 . 2 1  
- MARS ARRIVAL DATE s 2444120 ( 3 OEP 1910) 
3 .4  ,649 65.6 ,291 .170 169.4 456.6 .143 .998 106.9 b.205 1.9 
.9 1.391 11.1 .451 1.221 40.5 143.5 .e140 1.781A 112*6 -100 1 . 5  
-3.5 ,686 9 3 . 3  .252 1.287 189.9 401.6 .982 1.6120 90.0 1.094 2.9 
5.54 8 . 9 2  2.81 12.52 2/1/2 38.8 34 .1  35.1 .476 3 . 3 1 1  6.6 1 2 5 . L  
3.2 ,856 80.3 ,211 ,714 180.1 453.1 .560 .DO90 105.1  1.207 1.3 
a 9  1.393 79.3 .445 1.231 35.5 142.5 .e860 l.787A 112.1 ,704 1 .4  
-2.8 ,681 92.1 .260 1.216 186.0 407.4 .945 1.6070 99.2 1.093 L .3  
3.47 0.85 2.68 12.74 2/1/2 37.9 21.9 38.4 . I 5 2  3.036 4.3 lZ4.6 
3.2  ,862 93.8 .275 .710 190.1 452.4 .565 ,9920 105 .5  1.210 . I  
.9 1,393 79.5 ,444 1.238 34 .1  142.4 .6880 1.188A $12.1 .TO¶ 1.4 
-2.3 .e78 9 0 . 1  .269 1.265 182.0 413.0 .925 1.6050 100.5 1.091 1.9 
5.40 8 .84  2.53 13.02 2/1/2 37.6 2 3 . 0  3 8 . 6  ,564 3.023 4 . 1  124 .9 .  
____ .. .^  
6.1 191.9 . 3 5 5  
22.5 131.3 ,212 
9.4 341.1 .196 
4 .3  104.40 1.104 
4.4 101.4 .330 
.9 108.00 1.124 
2.5 195.4 -326  
6 .9  352.9 ,230  0 
r2.2 132.2 .e49 
1 . e  341 .0  . e i i  
ce.1 i 3 e . 3  ,249 
-L.L ioe.oo 1 . 1 4 ~  
4-3610 4-3997.0 .le9 3 1 0 ~ 9  -2.0 3.4 ,869 96.9 ,282 .784 190.3 411.6 .$E3 1.0050 105.9 1.214 a 1  - 3  191.0 ~ 3 3 4  
4-3997.0 4-4120 -334 233.1  3.0 .9 1.393 19.0 .446 1.235 36.4 142 .1  .6840 1.786A 112.1 .704 1.1 L2.2 13e.O e250 
i L . 4 3  6.96 4 .54  5.48 8.86 2 .42  13.36 2/1/2 30.0  18.8 3 6 . 0  $530 3 . f 6 1  5.9 L L 5 . 6  -1 .5 108.20 1.165 
4-3860 4-3996.7 ,219 31042 -3 .5  3.6 .e71  9 9 . 9  ,291 - 1 9 1  201.6 411.6 . 5 5 1  1.0940 106.6 1.219 - 0 6  -1.9 199.8 ,311 
4-3096.7 4-4120 ,351 233.2 3 , 6  .D 1.392 78,O ,410 1.220 39.6 143.3 ,6760 1.182A 112.0 ,701 1 . 5  L2.4 131 .5  * E 5 2  
4-4160 4-4100 .lo6 90 .1  1 4 . 1  -1.6 .66$ 01.4 .E95 1.242 173.7 424.1 .a16 1.608 103.2 1.089 1.6 0.9 5 . 0  -211 
4-4aeo 4-4490 . t i l  70.6 i i , ~  -1.9 .e70 09.2 .e80 1.253 i n . 9  418.5 .go2 i .601 ioi.8 1.090 1.7 1.6 356.9 . es t  







4 - 4 0 0 0 + 9  ,250 
4-4lPO ,374 























5 7 . 6  
1 .61  
- 4 . 1  
3 .3  
15.4 
5 . 5 1  
- 3 . 9  
3.0 
1 5 . 1  





3.9 .806 102.6 .314 .BO1 212.1 411.6 e549 1.0520 
.9 1.390 16.6 -456  1.220 4 4 . 1  144.2 ,6640 l .116A 
-1 .3  .660 05.3 ,313 1,231 169.5 429.1 .e46 1.816 
5 . 5 9  0.98 2.41 14.25 2/1/2 39.4 11.6 30.3 .4 IO 
4 . 2  ,898 105.9 ,338 ,814 e i0 .o  4211.5 ,539 i .090o 
-9  1.307 14.8 .464 1.208 49.5 145.4 a6410 1.769A 
-1.1 .6S4 82.9 ,331 1.221 161.4 435.4 . e l 2  1.630 
5.69 9.01 2.10 14.81 L / l / 2  40 .6  8 .5  t 6 . 5  ~ 3 6 0  
MARS ARRIVAL OATE : e444130 (13 3EP 1919) - 
.0 1.381 16.9 ,440 1.108 44.1 149.8 ,0650 1.111A 
- 4 . 1  .604 95 .2  ,260 1.297 195.1 402.2 .960 1.0340 
4.82 0.21 3 . 1 1  12.65 2ll/i? 46.9 34.9 32.4 .451 






















-1.3 -4 .0  
1.6 Lt.7 
1 . 5  1 0 . 1  
1Ll.9 - 1 4 . 0  
-L.O -5 .9  
1.6 L3.1 





















l O t . 4 0  
-- 
1-5630 4-3997.T . l 6 7  326.3 4.4 5.3 -8S4 89.6 ,279 e773 179.5 454.3 , 5 1 7  .009 105.9 1.206 1.3 4.4 196.9 e334 
4-4190 4-4410 el38 6 1 . 5  5 . 8  -3.1 ,019 93 .9  ,266 1.204 191.0 407.7 ,943 1.6250 99.5 1 ,095  1 . 1  0 . 6  346.1 .el6 










. L I P  3 1 1 .  
,328 232.  
,127 67. 
11.11 6 . 9  
e l87  312. 
.a35 232. 
,119 15.  
t l . 6 1  7 . 0  
,216 311. 
-351  232. 
,113 86. 













1.1 3.3 .eo1 
3.3 -6 1.384 
9 . 1  -2.5 .e73 
4 . 2 1  4.73 0.12 
' - 1 . 5  3 .4  .667 
, 3.2 .e 1.384 
4 .51  4.14 S.15 
, 11.9 -1.0 . eer  
! -3 .L  3.0 ,611 
I 3 .0  .0 1.303 
14.L -1.1 A 6 1  
























13 .18  
189.1 452.9 
31.3 146.0  



















.E710 1 , 1 1 4 1  













1.eo9 . ?  2 .5  196.1 ,328 
. I 1 9  1 . 5  L3.4 1eo.0 .e20 
1.093 f . L  1 . 0  3 5 t . 4  .e34 
3.3 lt4.9 - 1 . 3  107.40 i.ero 
1.113 . l  . 3  136.L e33f 
1.092 1.9 0.3 S56.6 .t54 
5 . 1  l t1 .6  -4.6 106.60 l.t65 
.e70 1 . 5  e3.5 1 ~ 9 . 5  .tea 
, 1 .217  -.e -1.6 LDO.6 . 3 5 1  
' 1.090 1 . 7  9 .5  4.e . e 7 5  
0 . 0  126 .7  -6.0 105.30 1.C01 
I .o r1  1.6 t 3 . 7  I L I . ~  .err 
4-3670 4-4001.7 . 2 S t  313.1 -3.0 3.0  .805 102.5 . S i 3  ,799 111.3 451.9 .546 1.0490 107.6 1.224 -1.3 -3 .9  L04.L . a 7 4  
4-4001.1 4-4130 ~ 3 7 4  232.1 2 .1  .8 1.301 76.3 .443 1.104 46.2 150.2 . S I 9 0  1.1OPA 109.1 -610  1.6 24.0 127.9 * L E 5  
4-4190 4-4510 . i l l  90.9 1 5 . 1  -1 .4 .el5 81 . )  . 3 1 t  1.L34 113 .1  429.L ,049 1.619 104 .1  1.069 1.6 1 l . L  11.4 .%lo 
IL.60 1.94 5.1L 4.65 0.24 2.43 14.23 t / l / L  41 .4  12.1 L6.6 .431 4 . 0 5 1  13.6 126.0 -13.6 IOC.90 1.314 
4-58LO. 4-400L.l ,204 340.4 8.0 3.6 ,646 84.2 ,307 ,161 166.5 498.4 
4-4OOt.l 4-4140 .a71 232.0 L . t  -6 1.318 76.2 ,434 1.It.L 41 .1  151 .5  
12.60 6.29 4 .75  4.31 7.70 3.94 lC.83 t/1/2 15.6 36.1 
4-*too 4-4480 ,ice 3o.t .J -4.8 ,664 07 . i  .ma 1.309 100.4 roe.6 
4-3630 4-3996.8 ,189 320.3 1.1 3.3 ,853 89.4 .LEI ,712 118.4 454.0 
4-*LOO 4-4410 ,153 81.2 5.5 -3.5 .e16 91.9 .e13 1.L93 106.1 400.L 
11.10 1.40 4.C7 4 . L l  7.61 3.28 l t . # a  V l l L  54.1 26.8 
4-3640 4-399Q.O ,a69 316.6 1.8 B.3 .e19 03.1 .LT7 .176 180.1 453.4 
4-8996.0 4-4140 .a50 t 3 t . S  L.8 8.370 16.6 .4L3 1.118 39.L l 5 4 . i  
4 - 4 t 0 0  4-4460 ,149 66.8 9 .1  4 . 7  ,611 94.5 .LEO 1 . t79  101.7 418.4 
1 1 . 4 t  1 .Ct  4 . t 7  4.19 7.59 C,#B 88.1# L l l l L  53.$ C3.0 
4-11991.0 4-4140 .337 t 3 t . 5  e.$ .a 1.3~8 7 8 . t  .4e4 1.114 40.6 154.9 
,532 .l.OOS 107.6 l.LO3 1.9 . 8.0 LO1.1 . 3 7 l  
,957 i.6600 98.1 1.100 4.4 14.7 33T.3 . L l I  
S0.4 -436  3.613 6.4 LC6.3 1.L 100.90 l . t 3 1  
. a m  1.ee71 ioe.6 ,630 1 . 7  r5.4 1 ~ 4 . 5  . toe  
61 
SlOPOVER llWE E 60 0119 1960 OUlBOUNO SWINGBY UISIlON OURATION 5 640 D A I S  
MARS A R R I V A L  O I T E  E444140 
23 SEP 1979 
I 1 V 1 PSI 1 ECCEN SWA THE11 T H E T L - P E R I H - ~ ~ E L P S i - Z - - ~  2 --I L OECLL RAL 8 P E E O C  
1 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 RA4 8PEE04 
1 I V 5 PSI 5 ECCEN SUA THET5 THE16 PERIH APHEL P31 6 V 6 I 6 OECL6 RA6 8?EEOO 
OVA E V A 2 0  EVR TYPE SUN R KAPPA - A  E INC SUN A R A P  OECLP- ETA -PERIC 
-~ ___ - - 
3.4 e336 96.3 -232 .781 196.5 452.7 ,560 1.0010 106.0 1.212 -1  - 3  199.L 
*6 1.378 78.2 .424 1.174 40.4 154.3 ,6760 1.673A 106.6 .057 1.6 L5.0 126.L 
-2 .1  .e65 92.9 .e88 1.264 187.2 418.5 .goo 1.6230 io2.i 1.093 2.1 0.a 358.~ .e58 
4 . 2 1  7-61 2.74 13.48 2/1/2 54.1 19.3 33.1 -533 3.506 4 . 1  1L5.9 -3.9 105.90 1.331 
- - _- . . __ __ 
LAUNCH SUNGBY SPEED1 R A l  DECLL 
SUNGBY LRRIVE EPEE03 RA3 OECL3 
DEPART R E T U R N  SPEEOI RAI n F r l 5  
PRQ~-AERO XK- --- 
4-36SO 4-3998.7 ,166 313.5 -1.0 
4-3993.1 4-4140 ,336 232.3 2.5 
4-4200 4-4490 ,129 73.3 11.9 
11.45 7.24 4.49 
4-3860 4-4ooo.e . 2 i 4  312.2 -2.8 
11.11 1.48 4.90 
4-4OOO.L 4-4140 .351 232.1 2.4 
4-4200 4-4500 .120 32.7 14.3 
3.6 -874 99.3 ,295 .767 204.0 452.4 -515 1.0190 106.6 1.216 -.I -1.8 201.6 -351 
a 6  1.377 77.4 ,428 1.169 43.4 154.8 .6680 1.670A 106.6 .654 1.6 L 5 . 2  195.5 a 2 0 0  
-1.7 ,658 91.1 .299 1.250 182.6 423.8 .676 1.6240 103.3 1.092 1.9 10.0 4.8 . *278 
4.25 7-69 2.58 13.82 2/1/2 54.7 15.7 30.6 ,188 3.786 8.0 127.0 -6.0 104.50 1*36L 
4-3670 4-4002.4 .250 313.9 -3.6 
4-4002.4 4-4140 -373 232.0 2.2 
4-4200 4-4510 a l l 5  94.6 16.1 
3 .8  ,683 102.3 .a13 .797 210.6 452.3 .I47 1.0460 107.6 1.223 -1.2 -3.9 205.1 *373 
e6 1.375 76.1 .435 1.161 47.6 155.5 .6560 1.667A 100.6 ,650 1.7 25.4 124.5 *LO3 
-1.4 .651 89.1 .313 1.237 177.9 428.8 .650 1.624 104.7 1.090 1.6 11.6 11.4 *300 
4.32 7.71 L.49 14.23 2/1/2 5 5 . 7  12.4 27.5 .432 4.210 12.9 128.4 -12.8 102.30 1.386 12.28 7.96 5.47 
4-3680 4-4005.0 .291 317.6 -3.5 
4-4005.0 4-4140 m402 232.1 1.9 
4-4200 4-4620 e116 108.0 18.8 
13.12 6.71 6-21 
4.1 .e94 105.3 .336 .e09 216.5 452.2 .538 1.0610 108.8 1.231 -P.O -5 .8  LO9.L -402 
.6 1.372 74.4 .444 1.150 52.7 156.6 ,6390 1.66lA 106.6 -644 1.7 L 5 . 7  123.0 .LO6 
-1.1 .045 66.7 .331 1.224 173.4 434 .1  .el9 1.629 106.3 1.089 1.7 13.1 18 . i  -326 
4.42 7.81 2.50 14.73 2/1/2 57.1 9.4 24.1 .372 4.764 18.9 130.0 -10.8 99.60 1.408 
4-3690 4-4006.0 .333 322.6 -2.6 
4-4008.0 4-4140 .436 232.6 1.7 
4-4200 4-4530 ,124 123;s 16.2 
14.32 9-17 7.12  
4.4 .908 108.4 .364 .627 221.9 412.2 ,526 1.1280 1 lO.L  1.242 - L e 8  -7.4 L l 3 . 9  ,438 
.6 1.368 72.5 .457 1.136 36.6 157.9 ,6180 1,655A 106.6 ~ 6 3 5  1.8 t6.O 191.1 .Lit 
-.8 ,638 84.1 .S53 1.212 168.9 439.5 ,784 1.640 108.1 1.088 1.7 15.6 95.0 ,350 
4.54 7.94 2.65 15.34 2/ l /L 58.8 6.8 20.8 .314 5.530 L6.4 131.8 -PO.L 96.40 1 . 4 C l  
____. - M A R 3  ARRIVAL DATE = 2444150 ( 3 OCT 1979) ~ ~- 
4-3620 4-4003.7 .212 342.7 6.6 
4-4003.7 4-4150 .380 e3214 1.5 
4-4110 4-4460 .169 59.5 -1.6 
12.86 8.89 4.88 
3.7 ,645 83.4 -314 .766 165.0 459.4 -526 1.006 108.1 1.202 L.0 5.9 203.T .360 
.4 1.370 75.6 .432 1.145 49.7 160.5 .65OO 1.639A 103.7 .633 1.7  26.9 l2O.t ~ 1 0 7  
-6.0 e686 99.2 .LBO 1.323 205.7 403.6 ,953 1.6940 99.1 1.104 5.6 16.6 334.4 e234 
3.97 7.37 4.01 13.09 2/1/2 64.7 38.2 20.9 ,417 4.002 9.6 ir7.s 8.8 ss.so 1.253 
4-3630 4-3999.8 . 171  330.3 5.8 3.3 .e52 88.9 .284 .I70 177.3 455.5 .SI2 .989 106.L 1.205 1.3 4.3 199.0 -340 
4-3999.8 4-4150 .340 232.4 1.8 .5 1.374 77.8 .420 1,158 42.3 159.3 .6720 1.645A 103.8 .640 1 . 7  L0.5 122.2 .le2 
4-4210 4~4470 .169 61.6 5 . 0  -4.0 .679 97.9 .263 1.306 201.2 408.7 .936 1.6750 100.2 1.101 3.7 11.9 343.6 .e36 
11.72 7.87 4.31 3.85 7.25 3.56 13.13 2/1/2 62.9 29.5 32.8 .519 3.538 5.5 lL9.8 4 .4  104.00 1.318 
4-3840 4-3998.9 -168 320.4 2.4 
4-3998.9 4-4150 -332 232.5 1.9 
4-4210 4-4480 -154 65.8 9.0 
1.34 7.51 4.27 
3.3 .656 92.7 ,278 .774 187.L 463.8 .559 .9900 105.6 1.207 .7 L.4 189.0 -532 
.I 1.374 78.3 .417 1.161 40.6 159.0 .6760 1.646.4 103.8 e642 1.7 26.4 122.7' ~ 1 8 1  
-3.0 .671 96.5 .E88 1.288 196.6 413.7 .918 1.6590 101.2 1.098 L.9 9.7 351.0 -246 




-185 314.7 -.I 3.4 ,865 96.0 .e63 2 7 9  195.7 453.1 .159 1.0000 106.0 1.211 . I  .3 200.3 e 5 3 7  
a337 232.5 1.9 .5 1.374 78.0 .419 1.159 41.6 159.1 .6740 1.645A 103.8 -641 1.7 20.5 122.4 -180 
1.30 7.46 4.46 3.84 7.24 2.96 13.18 2/1/2 62.7 19.6 32.2 .530 3.603 3.0 196.4 -2.8 lO5.LO 1.360 







.212 313.1 -2.4 3.5 .872 99.0 ,295 .I36 203.2 452.8 .554 1.0170 106.6 1.215 -.I -1.8 202.7 .3¶1 
.351 P32.3 1 . 7  .I 1.373 17.2 .423 1.155 44.4 159.6 .6660 1.643A 103.7 ~ 6 3 8  1.7 26.6 121.7 a183 
.I30 80.1 14.5 -1.8 .656 93.1 .SO3 1.256 137.1 423.6 .375 1.6370 103.5 1.093 2.1 10.5 4.6 ~261 
1.51 7.63 4.87 3.66 7.28 2.76 13.89 2/1/2 63.3 15.9 29.8 ,488 3.886 6.9 127.5 -6.9 103.90 1.408 
.24l 314.6 - 3 . 3  3.8 .e81 102.0 . 3 l 2  .795 209.9 412.6 ,547 1.0430 107.5 1.221 -1.2 -3.8 206.1 t373 
-373 232.3 1.6 a4 1.371 76.0 .430 1.147 48.4 160.3 .6540 1.6401 103.7 -634 1.7 26.8 120.0 -100 
. le2 90.9 16.3 -1.4 .646 91.0 .Si5 1.241 182.3 426.6 ,850 1.6320 104.7 1.092 1.9 lL.0 11.3 .SOL 








4.0 .e92 105.0 .335 .e07 215.8 452.6 .I37 1.0770 108.7 1.229 -2.0 -5.7 210.1 -401 
.4 1.368 74.4 .439 1.137 53.5 161.2 -6380 1.636A 103.6 .628 1.0 27.0 199.1 -191 
-1.1 .641 88.8 .331 1.227 177.5 433.6 ,821 1.632 106.2 1.090 1.8 13.9 13.2 .325 
4.05 7.45 2.54 14.72 2/1/2 65 .7  9.8 23.6 .373 4.896 11.9 130.7 -17.6 99. t0  1.455 
,534 323.1 -2.7 4.3 .908 106.L .362 .824 221.2 452.5 .S25 1.1220 1iO.L 1.L40 -2.7 -7.3 214.7 q436 
-430 233.2 1.3 - 4  1.365 72.5 .452 1.124 59.4 162.4 .6l60 1.632A 103.5 e619 1.8 L 7 . L  117.1 -197 
.122 119.3 17.0 -.6 .634 66.1 .351 1.213 172.6 438.8 ,786 1.638 107.9 1.066 1.7 15.9 L5.L .353 



































-476 934.3 1.1 
.I34 134.0 15.4 
l S . 3 2  10.96 6.11 
-1 .4  4.7 
.4 
- .5 





































I ,749 1.652 
17.4 .e63 
OCT 1979) - 
111.9 1.254 -3.6 
103.4 ,609 1.8 
109.6 1.007 1.7 







































106.6 1.LOl t.0 
100.8 .016 1.8 
99.8 1.109 7.7 
106.4 1.L04 1.3 
101.1 .627 1.8 
100.6 1.105 4 . 5  
3.625 0.4 l t 8 . T  
105.9 1.207 S T  
101.1 .629 1.6 
101.8 1.101 3 . 3  
3.539 c . 0  1LO.8 









1 .a43 82.4 
, 1.367 74.9 













11.95 8 . 3 3  
,189 322.1 









-142  78.4 










































2.4 2 0 0 . t  
27.9 110.6 

























.e63 95.7 , 1.371 77.9 
,664 97.0 





,871 98.8 ,294 .TO4  L02.4 453.1 
1.370 77.1 ,420 1.148 4 5 . 0  183.0 
.&IS 91.1 ,309 1.283 191.7 423.7 





194.6 453.5 .557 .9930 106.0 1.210 . I  
42.4 163.5 .67LO 1.629A.101.1 .626 1.6 
196.7 416.9 ,894 1.8690 102.6 1.098 Le8 





.553 1.0150 106.8 1.214 
,6650 1.627A 101.0 .6t6 
.873 1.6540 103.7 1.096 
r9.4 .487 3 . 9 4 ~  5 . 7  
-1.8 t03.7 - 1 5 1  
-1.7 103.80 1.434 
28.0 11 1 i r . v  4.3 St87 
,879 101.6 .311 .I08 200.1 453.0 ,546 1.0400 107.5 1.220 
1.369 75.9 ,427 1.139 48.9 164.6 .6530 1,825A 100.9 .6Ll 
,847 93.1 .319 1.248 136.7 428.5 ,849 1.6440 104.9 1.093 
,690 104.8 e333 .801 L15.1 452.9 -536 1.0730 108.7 1.228 -1.9 
1.366 74.3 .436 1.130 53.9 165.4 .6370 1.82LA 100.8 -616 1.8 
? . i t  t.re 1 4 . ~ 3  w i i e  73.0 is.0 ~ 0 . 5  .433 4.368 1o.a 
.(JW 90.9 ,332 1.~30 i8i.i 433.3 .#EL 1.63~0 m . 2  1.091 1.0 





-3.6 LO7.0 -37t 
t8.1 116.5 -176 
-10.5 101.00 1.400 
- 5 . 1  t1l.O -400 
L6.t 115.0 ,101 
14.L 10.t -328 
-18.4 99.10 1.463 
ir.4 1i.t .so5 








4 3  
























1 . 3  .@ 
7 .  
1 :4 
.4 
I ,  - 
I3 107.9 .38 
I3 72.5 .44 
I 1  88.3 .31 
I5 L.02 11.0 
!O 111.1 .39 
I9 70.3 .46 
!3 8 S . l  .37 
IAR8 ARRIVAL 










-821 L20.5 452.9 
1.117 59.8 166.4 
1.215 176.8 438.3 
1 / 1 / 2  15.6 7.5 
.e43 LC5.3 45t.8 
€.SO2 66.1 167.6 
I 1.LOt 1IL.O 443.s 
IATE * $2444170 (t3 C 
I r/a/t 77.7 5.4 
-7.3 215.s .488 
L 8 . t  113.2 .187 
SO,L r5.3 .w 
-L3.9 96.10 L A O 1  
-8.0 mo.9 .47e 
LI.3 i9.r 111.1 3e.o *19s .mi 
- 3 t . 8  W.90 i . 6 1 4  
.5L5 1.1170 110.1 SeL36 -L.7 
,6180 1.619A 100.8 ,608 1.8 
.791 1.640 107.1 1.089 1.0 
,512 1.1750 111.8 1 . t 5 2  -3.9 
.5900 1.815A 100.4 . I S 7  1.9 
,755 1.640 209.5 1.007 1.6 
17.L .LO6 4.663 3C.9 135.0 
t o . $  5.7~0 ~3.9 133.5 
KT 197s) 
8330 323.7 





















8 . L O  
62 
OTOPOVER TIME x 60 DAYS 
-- .- 
LAUNCH aWHceY-~EiOl R A 1  OECLl 
BWNGBY ARRIVE OPEEO3 R A 3  OECLS 
DEPART RETURN W E E 0 5  R A 5  OECLl 
PROP AERO O V L  - _ -  - 
4-3030 4-4002.1 e 1 7 8  334.6 7.2 
4-4002.1 4-4170 ~ 3 4 8  233.9 .4 
4-4230 4-4470 -211 6 4 . 2  2.8 
12.S9 8.90 4.39 
4-5840 4-4000.7 -169 325.9 
4-4000.1 4-4170 ~336 233.9 
4-4230 4-4480 . L B O  66.8 
11.72 0 .28  
4-3050 4-4001.1 ,182 317.4 
4-4001.1 4-4170 .339 233.9 
4-4230 4-4490 .171 71.2 
11.11 6.05 
4-3800 4-4002.4 .208 315.2 
4-4002.4 4-4170 *351 L33.9 
4-4230 4-4500 , 156  77.5 
11.50 6.00 
4-3070 4-4004.1 ,241 316.2 
4-4004.1 4-4170 e372 234.0 
4-4230 4-4510 .142 05.9 
11.90 8.33 
4-3660 4-4001.0 a 2 8 1  
4-4007.0 4-4110 .399 
4-4230 4-4520 si31 
12.49 
4-3890 4-4010.0 ,320 
4-4010.0 4-4170 ,433 
4-4L3O 4-4530 ,126 
13.39 
319.5 







4-3900 4-4013.4 -375 350.1 
4-4013.4 4-4170 ,473 236.6 
4-4130 4-4540 ,128 126.0 
14.61 10.62 
3 . 1  
.4 
e . ?  



















































































.PI0 68.0  











, 1 5 5  84.6 
12.07 0 . 5 5  









, 4 7 1  236.0 
,130 121.S 
14-15 10.15 






. I  
4.44 











4 . 7 7  
-e.4 - -3 






- .2  
19.1 
6.79 







. P I 0  70.2 
14,16 10.10 
. 1 7 1  5 2 8 . 1  
. 3 4 l  236.3 
,233 69.6 













4-B660 4-4006.8 .C7 
4-4000.0 4-4190 .39 
4-4LIO 4-45CO .I5 
lL.7 
4-3690 4-4011.0 .31 
4-4011.3 4-4190 .43 
4-4t6O 4-4030 .14 
13.4 
4-6900 4-4014.9 .38 
4-4014.9 4-4190 .48 
























1060 OUTBOUND 5WING8Y MIOOlON DURATION * 640 OAYS 
M A R S  ARRIVAL OATE.: 3 4 f i : :  
-- _ _  - __ . . 
I 1 V 1 PSI  I ECCEN 
I 3 V 3 PSI 3 ECCEN 
I 5 V 5 PSI 1 ECCEN 
O V A  EVA DVO EVR- 
3.4 ,849 87.9 .e90 
-1 1.369 77.2 ,417 
- 5 . 8  .68S 102.3 .308 
3.49 6.89 4.51 13.65 









W E T 1  
THET3 
W E T 5  
SUN A 
174.9 




THETZPERIH -APHEL-bSI 2 --V 2 - - I  L OECLL 
THE14 PERIH APHEL P S I  4 V 4 I 4 OECL4 
THE16 PERIH APHEL PSI 6 V 6 I 8 OECL6 
456.7 .S45 a990 106.6 1.203 1.3 4.3 
167.6 .6660 1.6201 98.5 -617 1.9 L9.L 
409.9 ,927 1.1510 101.1 1,110 5 . 1  17.2 
32.5 31.5 ,495 3.669 7.5 1L7.9 7.1 
-_SUN ! . L A P P _ A _ : A _  - E .-e!: . 2 A P  E C L P  
-" "_. --.- 
R A C  SPEED2 
R A 4  OCEE04 




339.6 . L I O  
lOL.50 1.33t 
3.3 ,856 92.0 ,281 ,772 l 6 S . 2  414.6 . 5 $ 5  .9880 106.0 1.206 .I 2 . 4  201.5 , 536  
. l  1.370 7 8 . 0  ,413 1 .147  42.3 167.4 ,6720 1.621A 96.6 ,619 1.9 20.2 114 .5  e l 6 4  
-3.6 ,675 100.6 ,309 1.316 206.5 414.6 .910 1.7230 102.1 1.106 3.8 12.2 349.0 .L?O 
3.41 6.85 4.00 13.66 2/1/2 79.7 21.0 32.5 .534 3.519 3.0 lLI.6 3.1 104.40 1.371 
3.4 ,862 95.4 .e64 ,716 193.9 453.9 , ¶ 5 6  ,9970 106.1 1.209 . I  *3 202.4 -339 
.1 1.570 7 7 . 8  ,414 1.146 42.9  167.1 . 6 7 l O  1.62OA 96.6 ~ 6 1 0  1.9 29.P 114.4 .164 
-e.? ,666 99.1 ,312 1.294 201.1 419.2 .E91 1.6970 103.0 1.102 3.0 11.0 356.7 .LOO 
3.46 6.86 3,61 13.67 21112 79.6 20.1 31.4 .!I24 3.691 .4 120.1 -.I? 104.40 1.411 
4.0 
. I  
-1  .e 
3.60 
4.2 
. l  
- . O  
3.63 
4.¶ 















- MARS ARR1 
3.5 ,869 96.5 .294 .782 201.6 453.5 . 5 5 2  1.0130 106.1 1.213 - . 5  -1.6 C 0 4 . 7  -311 
.1 1.369 1 7 . 0  .416 1,142 45.3 161.9 .6640 1.619A 96.1 ,616 1.9 t9.t 113.7 ,166 
-2.1 ,656 97.3 ,317 1.275 196.3 423.6 ,670 1.6760 104.0 1.096 2.5 11.5 4 . 0  .L94 
3.50 6.90 3.27 14.12 ell/$? 00.1 16.4 t 9 . 2  .487 3.964 4 . 4  1tO.L -4.3 103.30 1.44L 
3.7 .876 101.1 .51l . I91 208.3 433.4 ,545 1.0380 107.5 l .Ll9 -1.L -3.0 LO6.O .SIC 
. l  1.360 71.9 ,425 1.135 49.1 166.4 .E530 1.616A 96.3 ,612 1.9 L9.L 112.7 e l 7 0  
-1.6 .647 95.3 .32S 1.254 101.2 426.4 .E47 i.6610 105.1 1.091 L . 1  12.0 11.1 .310 
3.57 6.96 3.00 14.42 W l / P  61.3 13.2 26.4 .434 4.361 9.3 130.7 -9.1 101.50 1.470 
.332 .OOL P14.4 453.3 .I30 1.0690 106.7 1.227 -1.0 -1.0 L l 2 . O  -390 
.431 1.126 53.9 169.1 .6370 i.616A 98.1 ,000 1.9 29.1 111.3 - 1 7 5  
.331 1.236 186.0 433.1 .E21 1.6500 106.3 1.093 2.0 14.1  16.E ,119 
14.79 2/1/2 02.6 10.3 t3.2 ,377 4.966 15.1 132.1 -14.6 99.00 1.494 
.359 ,616 219.7 453.3 .524 1.1110 110.1 1.L37 -L.7 -7.t Ll6 .0  .433 
,441 1.115 59.6 170.0 .E160 1.613A 97.9 ,199 1.9 99.0 109.6 .LO1 .mo i .219  m0.9 437.9 ,792 i.0460 107.7 1.000 1.0 16.5 r5.s .ssi 
15.23 2/1/2 63.9 7.0 L O . 1  .320 1.730 L 2 . 1  134.6 -t1.6 96.20 1 .515  
.390 .E39 224.6 453.2 , 511  1.1660 111.7 l.L49 -3.4 -0.4 221.1 -473 
,463 1.101 65.9 171.0 .5910 1.611A 97.6 ,569 1.9 L0.9 1 0 7 . 1  ,190 
,369 1.203 171.9 442.9 .759 1.646 109.3 1.000 1.0 16.5 32.e .S7T 
15 .76  2/1/2 85 .6  5 . 7  1 7 . 1  .e66 0.709 30.6 136.6 -30.11 93.00 1.533 
[VAL DATE : 2444160 4 2 NOV 1979) 
0.6 
-1 .1  
-5.0 
4 .¶l  
5 . L  
-1 .2  
1.0 
4 .29  




- .7  
-1.1 
1 5 . 1  
4.74 
















3.5 .e46 67.3 ,294 J 6 6  173.6 4 5 7 . 4  .541 ,991 106.6 1.202 1.3 4.L 204.3 ~ 3 5 3  
- , l  1.369 76.9 .419 1.140 45.6 171.5 ,6630 1.617A 96.0 ,600 2.0 30.1 110.2 .164 
-7 .6  ,692 104.7 .325 1.364 216.5 410.6 .921 1.6OTD 101.0 1,110 7.6 L l . 7  336.L a294 
3.44 6.8s S.19 14.12 2/1/2 88.3 35.6 31.1 .481 3.736 6.0 129.4 0.5 101.00 1.317 
3.3 -854 91.6 .282 . 7 7 0  184.1 4SS.3 -553 .9880 106.1 1.201 .I t . 4  COL.6  -330 
- , l  1.370 7 7 . 8  .414 1.144 42.6 171.1 .6710 1.618A 96.2 .(ill 2 .0  30.L 110.0 .161 
-4 .4  ,680 103.1 ,323 1.336 211.1 415.1 ,904 1.7670 102.6 1.111 4.0 14.0 347.7 -904 
3.39 6.79 4.49 13.95 L / l / i ?  8 7 . T  26.0 32.3 ,527 3.597 5.0 120.0 4.9  103.90 1.367 
3.4 .e61 95.0 .284 . 7 7 5  193.0 454.3 .554 ,9950 106.2 1.206 * 1  .3 LO3.6 ,340 
- . l  1.370 77.7 ,414 1.144 43.2 171.1 .6700 1.618A 96.2 ~ 6 1 1  L.0 30.t 110.0 ~ 1 0 1  
-3.0 ,669 101.4 ,323 1.309 206.3 419.6 .E86 1.7330 103.5 1.106 3.3 11.6 356.1 .e91 
3.39 6.80 4.01 14.07 L/1/2 67.6 20.5 31.4 . I 2 1  3.696 1.2 1t9.3 l.L 104.20 1,405 
3.5 .867 98.2 $294 .781 200.7 453.9 , 5 1 1  1.0100 106.7 1.212 -.5 -1.6 205.0 .35C 
-.l 1.369 77 .0  ,418 1.140 45.5 171.4 .6640 1.617A 96.1 ,608 2.0 30.1 110.L .163 
-2.2 ,658 99.5 ,326 1.285 201.0 424.0 ,866 1.7010 104.4 1.102 2.7 11.9 3.6 ,302 
3.44 6.84 3.62 14.28 2/1/2 80.3 16.6 29.3 .486 3.959 3.0 130.4 -2.0 103.20 1.437 
3.7 .E76 















,789 207.5 413.0 
1.134 49.1 171.9 
1.263 195.7 428.5 
2/1/2 89.0 13.3 
.600 213.6 453.7 
1.126 53.0 172.5 
1.242 190.3 433.0 









1.0330 107.5 1.216 -1.2 -3.T eO9.0 
1.616A 95.9 .605 2.0 30.0 109.3 
1.6820 101.4 1.096 2.3 13.1 10.9 
1.0640 100.7 1.225 -1.9 - 5 . S  213.0 
1 . 8 6 S O  106.5 1.091 F.1 14 .7  1 O . C  
.435 4 .311  7 . 8  13t.O - 7 . 5  101.40 
i . 6 m  9 5 . 7  .see e.0 t9 .9 i 00 . i  
.379 4.942 13,4 133.7 -13.1 99.10 
.371 
.161 






4.P .E96 107.3 .357 ,814 219.0 453.7 , 524  1.1050 110.0 1 . 2 3 5  - C . 6  -7.1 217.6 .43L 
-.l 1.362 72.6 ,446 1.115 59.3 193.3 .6170 1,613A 95.3 -592 2 . 0  C 9 . 6  100.6 . 1 7 9  
- .6 ,628 92 .7  ,352 1.224 105,l 437.6 .792 1.6SSO 107 .7  1.09L 1.9 16.7 25.5 ,353 
3.90 7.17 2.01 15 .26  L/l/2 91.3 6 . 0  L0.2 ,323 5 .697  L0 .2  131.0 -10.0 96.30 1 . 5 1 8  
4.4 .e13 110.5 ,388 . o s ~ ~ ~ s . s  453.6 . ( t i  i . 1 5 ~ ~ 0  111.7 1 . ~ 4 7  -s.4 -0.3 cec.7 , 4 7 1  
-.I 1.359 70.6 .462 1.102 65.5 174.2 ,1920 1.611A 95.0 .I83 L.0  10 .4  104.9 ,180 
-.I ,619 69.9 ,369 1.206 119.9 442 .4  ,761 1 .651  109.L 1.089 1.0 1 0 . 7  33.0 ,376 
3.90 7.37 L . 7 6  15.75 2/1/2 92 .7  6 . 0  1 7 . 2  .L71 6 .61L  L O . ¶  136.1 -80.1 S3.30 1.530 -_- MAR6 ARRIVAL DATE L 2444190 (12 NOV 19791 -_._ 
3 . 5  .E46 66.7 .e96 .765 1 7 2 . 1  456.Z 
-.3 1.369 7 6 . 6  . 4 2 1  1.139 46.6 174.9 
-11.0 . I O 1  107.1 .344 1.395 P Z 1 . 6  411.3 
3.46 6-46 6.16 15.02 W l / 2  95.7 41.9 
,531 e993 10?.1 1.001 1.3 4.Z L06.L ~ 3 6 0  
. M O O  1.6191 93.7 .e01 1 .1 SO.0 107 .1  ~ 1 6 4  
. $ i s  i . o m  102.1 i.izs 11.0 t e . 7  330.0 . u t  
30.7 .46s 3.714 10.1 131.1 10.0 I O ~ . L O  i.eso 
3.4 ,053 91 .L  .e64 .769 162.9 455.9 .550 .9070 106.L 1.t04 .I 
- , 3  1.370 7 7 . 7  , 4 1 5  i . 1 4 5  43.2 174.5 ,6700 1.619A 93.9 -905 L e 1  
- 5 . 4  .660 105.5 .340 1.360 216.4 411.0 ,696 1.6220 103.2 1.117 5.6 
3.39 6.79 5.06 14.29 L / l / Z  95.0 2 7 . 5  32.3 . ¶ l a  3.600 6.4 130.L 
3.4 .659 94.7 .eo1 .973 191.9 4 W . 6  
- 3 . ¶  .675 103.6 ,337 1.329 211.1 420.0 
3.39 6.19 4.49 14.32 L/ l /2  95.0 21.0 
-.3 1.370 77.7 .4i5 1 . m  43.3 174.1 
3.1 .e66 97.6 .294 ,?T9 199.7 454.3 
-.3 1.369 7 7 . 0  ,419 1.141 41.4 1 7 4 . 1  
-L.4 .663 101.9 ,336 1.300 205.7 424.3 
3.43 6.64 4.02 14.46 t f l l t  93.4 16.6 
3.7 .E74 100.9 ,310 ,707 206.6 414.L 
-.3 1.366 15.9 .4L5 1.136 46.9 175.1 
-1.7 ,651 90.0 .341 1,275 tO0.L 426.6 
3.9 .E03 103.9 .330 .TO7 tlt.7 454.1 
-1.3 ,639 97.6 ,347 1.tll 194.7 433.0 
3 .W 7.02 8.tO 14.99 C / l / t  96.1 lo ,?  
- .3  1.563 72.6 446 1.110 56.0 176.3 
-.9 .6tO 91.1 .a16 1.t30 169.3 417.4 
3 . 9 1  0 . a  3.61 14.70 06.1 13.5 
-.3 i . 3 ~  74.5 .454 i . 1 ~ 0  53.5 1 7 5 . 7  
4.1 .bo1 107.0 .slis .est ei6.t 454.1 
3.70 7.10 3.00 ~1.31 r/vt 96.0 6.e 
4.3 .sio 110.1 . loo .os0 tt3.0 454.1 
-.L 1.360 70.7 ,462 1.105 64.0 177.1 
-.I .Ole 8L.3 ,170 lrtll 163*1 44t.O 
B.90 7.38 L . 6 1  11.76 L/l/t 99.t 6.e 
,553 .9940 106.L 1.207 . I  
,6100 1.619A 93.9 ,801 L .1  
,601 1.7770 104.0 1.111 3.0 
31.5 . S l ?  5.663 L.0 130.6 
-550 1.0060 106.7 1 . L l l  :e5 
,6640 1.619A 93.0 -603 C . 1  
.E61 1.1400 104.9 1.106 3.0 
L 9 . 3  -404 3.934 1.9 131.6 
.543 1.0300 lo? .¶  1.210 - 1 . C  
.6530 1.616A 93.6 -599  2.1 
to.? .436 4.334 6.3 133.1 
,534 1.0600 106.1 1.CL4 -1.9 
,6360 1.610A 93.3 -594 L.1 
.E17 1,6050 108.9 1,017 L . L  
LS.6 .SO0 4.091 1 L . T  131.0 
,040 1.1090 101.0 1.101 r.1 
. I23  1.1000 110.0 r.rr3 - t . 8  
,6190 1.617A 93.0 -507 L.0 
. 7 O t  1.666D 101.9 1.094 L . 0  
t0.S . S t ¶  1.830 10.t $37.1 
.I910 1.616A 91.1 .170 L . 0  
,763 1+6560 108.t 1.000 1.9 
17.1 .t74 0.Y9L t0.O 139.9 
,110 I.ZSSD 111.0 1 . m  -3.3 
L.3 L04.3 ~341 
31.0 107.0 -161 
16.3 345.9 -303 
0.4 103.60 1.347 
31.0 .3 L04.9 101 .9  ~ 3 4 . 1  . ! I 1  
lC.9 355.3 . s o 5  
2.0 104.00 1.307 
-1.7 LO6.9 .3#L 
30.9 107.4 el63 
- l . L  103.10 1 . 4 L l  
-3.7 L10.1 .37L 
30.1 106.6 ~ 1 6 1  
13.4 10.1 n3L5 
-5.0 101.40 1.45C 
- 1 . 5  L 1 4 . 0  .SI0 
30.4 1 0 5 . 1  , 1 7 1  
11.0 10.1 .351 
-Ll.t 99.LO 1.400 
1e.1 3.c ,313 
63 
~7OCOVER TIME 8 80 DAY8 1980 OUTBOUNO 3WINGBI MlS8ION~DURATION a 640 DAYS 
M A R 5  ARRIVAL DATE X 2 4 4 4 e 0 0  
22 NOV 1919 - 
LAUNCH 8WNGBY EPEE01 R A I  OECLl I 1 V 1 PS1 I ECCEN~>MA'-lHETl THETLPERIH -APHEL- 
8WNGBY ARRIVE EPEE03 RA3 OECL3 1 3 V 3 P3 I  3 ECCEN 3MA THE13 THE14 PERIH APHEL 
OEPART RETURN WEEDS R A 5  OECL1 I 5 V 5 PSI 5 ECCEN SUA THE11 WET6 PERlH APHEL -- PRQP-AERO OVL OVA EVA OVO EVR YPE__SUN k-SUN-R&PP'A-yA 
. .____ _ - MARS ARRIVAL DATE = 2444200 (22  NOV 1979) - 
4-3840 4-4004.0 ,172  330.4 6 . 0  3.4 .351 90.7 .286 .767 181.7 456.5 ,547 .9870 
4-4004.0 4-4200 -344 237.9 - 2 . 1  -.I 1.371 77.6 .417 1.148 43.6 177.6 -6690 1.624A 
4-4260 4-4480 e262 72.1 4.9 - 7 . 0  ,898 108.0 .359 1.391 221.3 416.1 -892  1.8910 
13.52 10.09 4 .31  3.44 6.84 5 . 7 7  14.78 2/1/2 101.5 30.1 32.3 ,509 
P S I  a 







4-3810 4-4003.0 ,179 322.4 2 .5  3.4 .E57 94.3 .286 .772 190.9 455.3 ,151 ,9920 108.3 1.206 e l  - 3  206.2 e343 
4-4003.9 4-4200 .343 237.9 -2 .1  -.I 1.371 77.6 .418 1.147 43 .4  177.6 ,6690 1.624A 9 1 . 7  -600  2 .3  31.8 105.7 * l e 3  
4-4280 4-4490 .232 74.3 11 .7  -4 .0  .683 106.2 .354 1.333 215.9 420.4 .E74 1.8320 104.1  1.117 4.5 14.1 354.5 e321 
1 2 . 8 1  9.44 4.40 3.43 6.83 5 .03  14.63 2/1/2 101.5 21.8 31.8 .312 3.856 4.5 132.1 4 .4  103.80 1.361 
4-5860 4-4005.0 .201 319.0 -.2 3.5 .E64 97.5 ~ 2 9 4  a777 198.8 454.8 - 5 4 8  l.Obd0 106.7 1.210 -,I -1 .7  208.2 ,353 
4-4280 4-4500 -209  78.4 15 .2  -2.7 -669 104.3 .351 1.320 210.3 424.6 -856 1.7030 105 .4  1.111 3 .3  13.1 2 .7  - 3 2 6  
12.66 9 .19  4 . 7 1  3.47 6.87 4.48 14.72 2/1/2 101.8 1 7 . 1  29.8 .483 3.893 2.0 133 .1  e 5  103, lO 1 .391  
4-4005.0 4-rzoo -353  237.9 -2.0 - . s  i .310 77.0 .*eo 1.144 45.3 177 .1  ,6640 1 . 6 2 4 ~  98.6 .SUB c.5 31.5 ~ 0 5 . 8  .165 
_ _  
V 2 I 2 OECL2 R A 2  OPEEOP 
V 4 I 4 DECL4 R A 4  5PEEOI 
V 8 I 6 DECL6 RA6 EPEE06 
-1NC-RAP OECLP ETA -PERIC 
1.203 .I 2.3 eo5.6 ,344 
,300 2 .3  31.6 101.7 -183  
1.124 7 . 2  19.8 343.4 ~ 3 2 9  
7.9 131.5 7.9 103.50 1.318 
4-5610 4-4006.9 .232 319.1 
4-4008.9 4-4200 a311 238.2 
4-4260 4-4YlO ,189 54 .1  
12.73 9.19 
4-4009.4 4-4200 ,397 238.E 
4-4260 4-4520 -110 91.6 
13.07 9 .41  
4-3800 4-4009.4 .2 ro  32 i .a  
- 1 . 6  3.6 .E72 100.5 .309 .784 2 0 5 . 7  454.6 .542 1.0270 107.5 I .215  
b -1.8 -.I 1,369 76.0 .426 1.139 48.7 178.1 .6540 1.824A 91.4 ,195 
17 .5  -1 .9 .656 102.2 .352 1.289 204.8 423.8 .E36 1.7430 106.P 1.105 
I 5.18 3.55 6 .95  4.00 14.90 2/1/2 102.3 13.7 27.0 -436  4.278 4.9 
I -2 .1  3.8 .E81 103.5 .329 .794 211.8 454.5 -533  l.OS60 108.6 1.222 
I - 1 . 6  - . 5  1.367 74.6 ,435 1.131 53.1 178.5 .6390 1.624A 91 .1  e 5 9 1  
5 .82  3.66 7.06 3.59 15.14 2/1/2 103.1 10.8 P4.0  .382 4.819 10.0 
I i 9 . i  -1 .3 .643 100.0 .355 1.262 i 9 9 . z  433.0 . o i l  i . 7 i i o  107.1 i . ioa  
- i . c  - 3 . 7  e i i . ~  
0.2 31.2 io4.r 
c . 7  13 .7  10.5 
c.c 30.a 103.8 
S34.3 - 4 . 0  101.50 
' -1.9 -5 .4  215.1 
I c .3  l I . L  18.0 






, 1 7 4  
.347 
1.416 
4-3690 4-4012.4 ,312 326.2 -1.8 4.0 .E92 106.6 .354 .EO8 217.3 454.5 .522 1.0940 109.9 1.231 -9.8 - 6 . 9  219.7 ~ 4 2 8  
4-4012.4 4-4200 .428 239.8 -1 .4  - .4  1.365 72.9 .447 1.122 58.3 179.1 .6ZOO 1.623A 90.7 - 5 8 4  2.1 30.4 102.6 e l 8 1  
4-4260 4-4530 .154 101.3 20.0 - .9 -631  97 .5  .362 1.238 193.6 437.3 -790  1.6860 108.1 1.096 2.1 17.0 C5.6 -361  
13.68 9.86 6 . 6 1  3.82 7.22 3.25 15.44 2/1/2 103.9 8.4 20.8 .327 5 .538  16 .1  138.6 -15 .5  96.10 1.486 
4-5900 4-4015.7 .360 331.8 - .9  4 .2  .907 109.8 .383 .E26 222.2 414.5 .510 1.1430 111 .5  1.243 -3 .3  -8.1 224.5 -466  
4-4015.7 5-4200 .466 241.2 -1.2 - .4 1.362 70.9 .462 1.110 64.2 179.8 .5970 1.623A 90.2 ,576 2.1 29.9 101.6 ~ 1 9 0  
4-4260 4-4540 .143 113.8 1 9 . 9  -.I .619 94.7 ,373 1.216 188.0 441.7 .763 1.6700 109.3 1.092 1.9 19.0 33.3 , 3 7 9  
14 .81  10.59 7.57 4.02 7.42 3 .01  15.81 2/1/2 104.9 6 .3  17 .8  .e77 6 . 4 7 9  23.5 141.0 - 2 3 . 0  93.80 1 . 5 1 5  
4-3840 4-4005.3 ,174 332.9 
4-4005.8 4-4210 ,347 8 3 9 . 6  
4-4270 4-4480 .299 15 .3  
14.58 11.07 
4-3650 4-4005.0 .178  324.4 
4-4005.0 4-4210 .344 239.5 
4-4270 4-4490 .e58 76.2 
15 -57  10.07 
- 
6 . 9  




- 3 . 0  
10.8 
4 . 3 9  
- 




3.4 - . e  
-4.9 
3.50 
. MARS AR 
.e49 90. 
1.372 77.  
.710 110. 














lVAL DATE = 2444210 ( 2 OEC 1979) 
.e89 .765 180.3 457 .1  .544 .9870 1 0 6 . 6  1.202 
.419 1.150 43.9 180.4 .6670 1.632 8 9 . 1  .597 
-382 1.431 226.1 416.6 ,884 1.9780 104.8 1.133 
, 15.60 2/1/2 107.3 35.0 32.5 .498 3.575 9 .5  
1 .287 .770 189.7 455 .8  ,519 .9910 106.4 1.205 
b ,418 1.150 43 .3  180.4 .6690 1.632 8 9 . 7  .597  
,373 1.381 220.6 420.7 ,868 1.9020 105.4 1.124 





. I  
L . 4  
5 . 4  
133.7 
2 . 3  207.5 ~ 3 4 7  
82.1 104.3 .167 
2tl.3 338.8 .369 
9 ,s  103.00 1.283 
.3  207.6 -344 
32.1 1 0 4 . 4  - 1 6 6  
15.9 353.0 - 3 4 1  
8.1 103.10 1.328 
4-5860 4-4006.0 .199 320.4 .4 3 .5  ,862 97.1 .295 .775 197.7 455.3 . I 4 7  1.0030 101.8 1.209 - . 5  - 1 . 7  209.4 -354 
4-4006.0 4-4210 ,354 239.6 -2 .9 - . 8  1.371 7 7 . 1  .421 1.148 4 5 . 1  180.6 ,8640 1.632 8 9 . 6  A 9 6  L.4 31.9 1 0 4 . 1  -168  
4-4P70 4-4500 .232 79.7 1 5 . 1  - 5 . 0  .678 106.8 .368 1.344 215.0 424.8 ,850 1.838D 106 .1  2.117 3.7 15.8 2.2 - 5 4 1  
13.24 9.70 4.67 3.54 6.94 5.02 15.02 2/1/2 107.4 17.5 3 0 . 2  .481 3.840 3.3 134.6 2.2 103.10 1.366 
4-5870 4-4007.8 .e29 320.2 -1.2 3.6 .E70 100.2 .309 
4-4007.8 4-4210 .571 239.9 - 2 . 6  - . 7  1.370 76.1 .427 
4-4C10 4-4510 .e09 84 .7  1 7 . 8  - 2 . 1  .662 104.7 ,365 
23.21 9.80 3 . 1 3  3.62 7.0P 4 .47  15.15 
4-5880 4-4010.8 .266 322.7 -1.8 3.8 .E79 103.2 .32e 
4-4010.8 4-4210 ,396 240.5 - 2 . 3  - .7  1.368 74.7 -436 
4-4270 4-4520 .188 91 .3  19.2 -1.4 .648 102.4 e366 








, 2 / 1 / P  
204.7 4 5 5 . 0  , 5 4 1  1.0210 107.5 1.214 -1.2 - 3 . 6  212.4 .371 
209.3 428.9 .E30 1.7860 106.8 1.110 2.9 1 4 . 1  10.2 .a47 
48 .3  i80.8 ,6550 1.632 09.4 .593 2.4 3 1 . 6  io5.s .a72 
ior .8  13.8 27.5 ,436 4.210 3.9 1 ~ 0 . 0  -0.1: i o i . 6 0  1.400 
210.9 4 5 5 . 0  .532 1.0510 108.6 1.220 -1.8 - 5 . 5  L l 6 . 2  .598 
52.6 181.2 .6410 1.632 89.1 ,588 2 .3  31 .1  102.8 . 1 1 7  
203.6 433.0 . E l 0  1.7430 1 0 7 . 5  1.104 2.4 1 5 . 4  17.9 .356 
108.4 10.9 24.4 .384 4 . 7 3 1  8.3 137.9 - 1 . 3  99.50 1 . 4 5 1  
4-3890 4-4013.2 .308 327.0 - 1 . 6  3.9 .E90 106.3 -352 ,801 216.4 454.9 .521 1.0880 1 0 9 . 9  1.229 -2.9 -6 .8  220.8 - 4 2 7  
4-4013.L 4-4210 .427  241.5 -2.0 - . 6  1.366 73.0 .443 1.127 57.7 181.7 ,8220 1.632 8 8 . 6  .SO2 P.2 30.6 102.0 a184 
4-4270 4-4530 . l e 9  99.9 20.3 - .9  -634 99.9 .370 1.249 197.9 437.2 ,787 1.7100 108.4 1.099 2 .1  17 .1  25.6 -368  









4 -4 t80  4-4910 
4-3880 4-4011 .L  
4-4011.)  4-4220 




1 4 . 4 2  10.82 
.197 322.0 
e 3 5 4  2 4 1 . 1  
. E 5 8  81.4 
13.92 10.29 
.226 521 .5  
,311 241.7 





,207 9 1 , ~  
4 .0  
-4 .1 
9.3 
4 . 3 8  
1.1 
-3 .9  
14 .8  
4.64 
- . 7  
-3 .5 
17 .6  
5 .08 
- 1 . 5  
- 3 . 0  
19.4 
1 .E8 
4-3890 4-4014.1 .305 327.8 -1 .4  
4-4014.1 4-4220 a425 243.4 - 2 . 6  
4-4L8O 4-4530 -186  99.2 20.5 
14.34 10.37 6.43 
4-aoso 4-4007.3 ,177 328.8 4.9 
4-4007.8 I - ~ L S O  .349 843.3 - 5 . t  
4-4290 4-4490 .a24 111.5 6 .S  
3.4 ,854 93.4 
-1.1 1.373 77.8 
- 8 . 2  . T O 7  111.3 
3.80 7 . 0 0  8.44 
3.5 .E80 96.7 
-1.0 1.373 77.1 
- S . 5  .E89 109.4 
3 . 8 3  7 . 0 3  5.84 
3 .8  ,367 99.8 
-1.0 1.372 7 6 . 1  
-L.3 .E71 107.3 
3.1 ,876 102.8 
- . 9  1.370 14 .8  
- 1 . 5  .655 105.0 
3.71 7 - 1 1  5.00 








5 . 3 9  
. S O 8  
,381 






4.0 ,900 109.0 . 3 r9  
- . E  1.366 71.3 .484 
-.I *e25 99.8 .384 
4-10  7.57 3.53 l8.OL  MAR8 ARRIVAL OI 
3.4 .e52 99.9 .e90 
-1.3 1.373 77.5 .423 
3.71 1.11 7.40 16.31 
-0.4 ,724 i s 4 . 0  ,423 
I . m e  
1 . 1 5 5  
I 1.424 




1 2 / 1 / 2  











' 112.1 25 .0  
196.8 455 .8  
4 4 . 8  183.2 
219.6 1 2 9 . 1  
112.3 18.1 
1 2 0 3 . 7  4 5 5 . 5  
47 .8  183.4 
213.9 429.1 
, 112.7 14.1 
1 co9.9 4 5 5 . 4  
' 52.0 183.7 
208.1 433.1 
! 113.1 11.1 










2 6 . 0  




















106.5 1.204 .1 .3  209.1 
87 .8  -596  2 . 6  3 2 . 6  103.8 
106.L 1.133 E . ?  18.4 S5l.C 
3.573 8 .1  131.5 7.11 103.70 
108.8  POT - . 5  - 1 . 7  LIO.D 
87.7 .594 e . 8  32.4 103.6 
10e.8 1 . ~ ~ 4  . c  1 4 . 7  1.5 
107 .5  1 . ~ 1 ~  - 1 . 2  - 3 . 8  c i s . 7  
07.4 . 5 s e  2.5 31.9 i 0 3 . t  
3 .778 5.0 138.3 4 . 1  103.2D 
107.4 1.118 3.2 1 4 . 4  9 . 9  
4 . 1 3 1  3.8 137.7 - . 2  101.00 
108.6 l . C l 9  - 1 . 8  - 5 . 3  217.4 
87 .1  , 5 8 7  2 .4  3 1 . 4  lbC.8  
108.1 1.109 2 .6  15.6 17.8 
4 . 8 3 ~  6.7 139.5 - 5 . 2  99.70 
4-3860 4-4008.0 ,194 323.7 1.7 3.4 .E58 96.3 .295 
4-4008.0 4-4230 .355 L43.4 -4.9 -1.3 1.374 77.1 ,426 
4-4290 4-4500 ,284 83.4 1 4 . L  -4.8 ,703 112.0 .410 
14 .71  10.97 4.61 3.74 7.14 6.38 15.83 
3.9 .e67 105.0 ,390 .eoi 215.5 455.4 .$LO i.oozo ios.8 l.LL7 -2.5 - 8 . 7  ~ e i . 9  . 425  
-1.0 ,640 ioe.5 ,319 1 . ~ 6 ~  ~ 0 2 . 2  431.2 . i d 3  1.7410 108.0 i . 1 0 3  e . 2  8r.e 29.6 .37r  
- .9  1.388 73.2 ,449 1.133 57.0 184.1 .E240 1.842 8 6 . 6  .582 L.3 30.8 101.9 .18? 
3.97 7.37 3.94 11.77 2 / l /2  113.7 8.6 L1.7 .332 5.301 lL.0 141.8 -10.9 97.3D 1.429 
,818 220.4 151.4 
1.123 62.6 184.6 
1 .e33 L96.4 441.3 
C / l / C  114.3 8.5 
LTL L44423O t2t  0 
.766 187.2 457.0 
1.180 43.1: 185.6 
1.478 229.9 421.4 
C/l/L 116.4 28 .7  
,771 193.4 456.3 
1.158 44.4 185.7 
1.414 t P 4 . t  4L5.3 
L / l / P  110.8 19.0 
.778 COP.8 458.0 
i . 1 5 4  47.3 183.8 
1.381 118.4 4 t 0 . 3  
L / l / t  110.8 L4.4 
,788 LO8.9 4 3 5 . 1  
1.148 111.4 186.1 
1.317 e w . 5  4 m . t  
e l l i t  i1r . e  LL.L 
3.5 .E65 99.4 .SO8 
- 1 . L  1.313 7 8 . t  -431  
4 . 5  ,883 109.8 .400 
3.81 7 . L l  5.0t 15.80 
3.7 ,874 lOL.4 .3C6 
- 1 . L  1.372 74.9 ,439 
-1.8 ,095 107.0 ,304 
8.92 ? . a t  4.07 13.07 
-508  1.128D 
,6020 1.644 
18.6 .e82 















t 1 . 8  .387 
,759 1 . 7 0 1 ~  
r9.o ,430 
111.3 1.238 -3 .1  - 7 . 9  m 7 . o  
88.1 ,575 t . 2  30.1 101.L 
109.8 1.097 2.0  19.1 33.4 





106.6 i.co3 . I  .5 2 io . r  
i o r . 2  1.144 9.1 eL.8 348.0 
3 . 5 ~ ~  10.0 137.4 9.7 i03.60 
106.9 1.208 -.I -1.7  LlL.2 
85.8  .594 2.8 3 c . 7  103.8 
101.0 1.133 5 . 0  15 .9  e 7  
3.709 7.0 138.1 8.0 108.30 
85.9 ,595 2.8 33.0 104.0 
107.9 1 . C l l  -1.1 
85.8 ,591 t . 7  
101.1 l.lL4 3.1 
4.043 4.3 189.4 
-3.8 2111.0 
3C.L 105.1 







, 1 7 7  
* 380 
1.tb0 
. a r i  
,190 
-878  






8lOCOVLR T I M E  8 00 D A Y 8  
- -  . - 
LAUNCN LUNGBY EPEE01 R A I  D E C L l  
SUNGBY ARRIVE SPEED5 R A 3  DECL3 
OfChRl RETURN (PEED5 R A 5  DECL5 
4 - 3 6 9 0  4 - 4 0 1 5 . 0  a296 526.6 -1.1 
4-4015 .0  4-4230 . 4 2 4  2 4 5 . 3  -3.5 
14.80 lO.?J 0.34 
P R O L A E R O  OVL  























4-4015 . B  
4-4680 
~ e 4 0  
1980 OUTBOUND SWINGBY 
- 
P S I  1 
P S I  3 












.s49 . l S O  
. 4 5 1  L.140 
-391 1.270 
16.00 L l l l L  
- - .__ 
I 1  V I  
I 3  V I  
I 5  V J  
O V A  EVA- 
3.6 .864 
-1.1 1.370 
- 1 . 0  ,647 
4 .07  1 . 4 1  
-.4 3.9 .OS0 106.6 .S76 ,614 e l 9 . 5  4 S S . O  . S O 6  
-2.6 -1.0 1.366 71 .1  .465 1.130 61.7 106.6 .SO10 
L 1 . I  - . 8  .E31 i O t . 4  ,595 1 .L46  P00.7 441.L . 7 5 6  
7 .2s  4.e6 7.67 5.90 16.20 L / l / t  116.1 6.6 19.1 






W E T 1  




56 .2  











P E R  I H -- 
PER I H 
PER I H 
-. KAPPA- 
. 5ZO 
.627D . I76 
ee .3  
2.9 3.4 . O S 6  01.0 .296 ,789 194.2 436.6 , 9 4 1  
-6 .1 -1.6 1.376 7 7 . t  ,490 1.161 4 4 . 1  166.0 .6660 
13.0 - 0 . t  ,720 114.7  .436 1.465 226.7 421.9 .E26 
4.16 3.66 7 - 2 0  7.19 16.40 C / l / L  lLO.2 L0.5 31.9 
- 1 . 5  - 1 . 5  S.315 19.5 ,153 1.161 411.6 166.1 .6560 
11.3  -2.9 .e96 115.11 .42t 1.400 tLL.9 4e9.4 ,609 
4.96 8.93 1.32 6 . W  18.tt W l i L  1LO.S 14.6 L9.3  
.s 3.1 .be3 99.0 .JOE .775 201.1 490.3 .sa7 
- . I  3.0 IOL.O .SEI ,703 e07.0 410.4 .MB 
-4.0 -1.4 i.374 71.1 a i  1 . 1 5 1  50.7 166.4 .64so 
19.4 -1.6 ,077 t10.z .dit 1.349 t t ~ . e  4~3.3 .79e 
1.113 4.08 7.43 B.SO w .ee  e i i i t  i m . B  11.3 e9.t  
- A  3.7 .acta io9.i ,347 ,705 t i a . 5  410.3 .sio 
eo.? -1.1 . o w  io7.11 .406 1.300 e1i.o 4 w . e  .77e 
#.e4 4.10 7.50 4 . 9 ~  a 0 . t ~  t i i it  m.i 0.7 EL.* 
-4.L - i . S  1.3It 73.5 ,455 t.i41 51.4 180.1 .8tB0 
M I 0 S I O N  DURATION 0 4 0  DAY8 
UAR0 ARRIVAL D A T E  1 L I 4 4 P 3 O  
PP OLC l9lO 
__. 
APHEL-PSI  2 - i  2 '  1 2 DECL2 
APHEL P S I  4 V 4 I 4 D E C L I  
APHEL P S I  0 V 6 I 6 DECL8 
- - A _  __ E ---J>C -EAP -0ECLP 
1.6S4 61.6 . l e 2  L . 5  30.9 
1.7790 109.4 1.106 La3 1 1 . 5  
i . o w o  i o s . 8  i .oes - c .d  - 6 . 7  
,531 5 . 1 6 1  10.0 143.5 -6 .0  
R A t  SCEEOL 
R A 1  SPEED4 
R A 6  SPEED6 
ETA _-PERIC 
1.1200 111.3 1.L56 -3 .1  -1 .8  C 2 6 . L  
1.636 64.L . 5 7 1  2.5 50.L 101.0 
1.1330 110.1 1.101 L.1 19.L 33.5 
,285 6.015 16.0 140.1 - 1 9 . 0  3S.00 
1.0140 107.6 
1.664 I 8 5 . )  
a.9000 101.0 
l.036b 108.11 
1.668 6 3 . 3  
l.8000 L 0 B . I  
,430 a.854 
. m a  4.418 
-- ..-. 
1.201 
* t04  
1.144 
0.0 









t . 0  





S t . 8  104.4 
sa.% 104.0 
0.1 103.40 
LI.I * .e 






M1831ON OURATION * 660 D A I S  
M A R E  ARRIVAL OAlE II 24AlllO 
OTOPOVCR T I M E  m 60 DAY3 1930 OUTBOUNO SWINGBY 
--- -- . __ __ _I . ___ - 
LAUNCH OWNGBY OPEEOI R A 1  OECLl 1 1 V 1 PSI 1 ECCEN sMA--THETl THE12 PERIH -APHEL PSI 2-V 2 
3WNGBY ARRIVE (PEE03 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 
DEPART RETURN 8CEEO5 R A S  OECL5 1 5 V 5 PSI 5 ECCEN SWA THE15 THE16 PERIH lPHEL PSI 6 V 6 CL6 RA6 SPEED6 
PROP ATfRDIFVL OVA EVA OVO EVR TYPE SUN-A-!UN R X P P A - 1 1  - E -_-LNC - CLP E T A  C E R I C  
-- .- W A R 3  A R R I V A L  OATE = 244A110 ( 2 4  AUG 19701 
4-3320 4 -3997 .4  .le2 332.9 5.8 3.3  - 8 S l  86.4 .289 . 7 7 2  171.1 455.4 . S A 9  .998 106.5 1.206 1.8 3.2 195.7 
4-3097.4 4-4110 s 3 k 7  255.0 4 .2  1.1 1.405 18.7 ~469 1.268 3S.9 136.3 e6840 1.892A 116.1 * 7 3 S  
4-4110 4-4500 .lo6 94.6 14.0 -1.6 .670 85.6 .e95 1.240 169.4 42A.5 . e 7 5  1.805 103.3 1.089 
13 .21  6.70 4 .44  8.49 9.87 2.34 13.77 2/1/2 31.3 14.8 39.1 -408  2.938 6.2 1 
2 . 7  
4 . 3  
1 5 . 2  
4 .20  
-.4 
4 .0  
15.3 
4.28 
- 2 . 7  
4 . 5  
1 4 . 7  
4.57 
- 4 . 0  
4 .2  




1 4 . 1  







1 5 . 7  
4 . 2 7  
- 2 . 0  
3 .8  
15.0 
1 . 5 4  
-3.5 
3.6 
13 .7  
4.97 
-4.1 
3 . 3  
12.5 
5 . 5 7  
_._ 
4-3630 4-3995.1 .163 321.3 
4-3995.1 4-4110 ,326 236.0 
4-4110 4-4110 e 1 1 3  107.9 
13.06 6.84 
4.5 193.5 -326 
2 1 , O  134.0 -267  
10.2 11.1 .a04 
- . t  110 .40  . e07  
3.2 .E58 90.8 .E74 ,776 182.2 452.9 
1.1 1.406 80.1 .464 1.295 31 .1  135.3 
-1.3 -665 8 3 . 3  -315 1.230 165.4 430.3 
6.42 9-80 2.45 14.31 2/1/2 30.1 11.1 
4-3844 4-3694.1 .110 313.1 
4-S994.9 4-4110 ,824 236.2 
4-4170 4-4520 . l e7  120.8 
13.40 4.98 
2.5 193.8 ,324 
21.0 134.1 .PO6 
12.1 5 7 . 4  .338 
-2 .9  111.10 1.011 
3.2 ,884 94.2 .274 .780 191.4 451 .8  -567 -9940 105.4 1.211 * 7  
1.1 1.406 80.3 .464 1.298 31.1 135.6 ,6910 1.897A 115.9 1.4 
-1.1 +660 81.0 .340 1.221 161.4 436.3 ,805 1.636 101.0 1 1.4 
8 . 4 1  9.79 2.70 14.97 2/1/2 30.7 1.0 42.3 . 5 7 1  2 . 7 7 0  4.8 125.1 
4-3650 4-3995.1 
4-3995.9 4-4110 
4-48 70 4-4530 
4-3380 4-3997.1 
4-3997.7 4-4110 
4-41 7 0  4-4540 
.lo1 309.2 
e333 235.6 
e 1 5 0  132.0 
S 4 . 1 l  7 . 7 2  
.?I 195.6 ~ 3 3 4  
21.1 133.9 .e68 
-6.0 110.10 1.034 
-1.9 196.5 ~ 3 5 1  
21.3 133.4 .ZOO 
18.2 30.2 .430 
-9.6 1OB.lD 1.061 
1 4 , t  23.8 -370 
3.4 .E71 97.3 .282 .786 199.4 451.3 ,584 1.0070 105 
1.1 1.406 79.7 ,466 1.283 33.0 135.8 .6910 1.395A 116 
-.8 .656 78.0 .372 1.211 118.0 442.7 .761 1.662 109.4 1.008 1 . 5  
* 8 . 4 5  9.82 3.15 15.82 2/1/2 30.9 5 . 1  40.2 -540  2.012 6.5 1 C 5 . 9  
3.6 .e79 100.2 .296 ,793 206.6 451.1 , 558  1.0280 106.8 1.220 -.6 
1.1 1.404 78.5 .470 1.288 36.5 136.5 .6820 1.891A 116.1 e 7 3 4  1.4 
- . B  .651 74.3 .413 1.203 154.9 449.5 .IO6 1.700 112.4 1.088 1.6 
8.50 9.88 3.88 16.94 2/1/2 31.4 3.7 36.8 ,469 3.170 9.7 126.9 























































4120 ( 3 
9.4 456.6 
0 .5  143.) 
3 .7  424.1 
8.8 15.0 
0 .1  453.7 













































6.1 197.9 , 3 5 5  
22.5 131.3 ~ 2 5 2  
0.9 5 . 0  .e74 
4 .3  104.40 1.104 
4 .4  195.4 ~ 3 3 0  
10 .7  11.3 .so1 
.9 108.00 1.124 
2 .5  l O ( l . 4  e528 
12 .7  17.1 0332 
.s 197.0 ,331 
- 5 . 5  14 7 108.20 24 3 1.169 , 5 7 0  
-1 .0 199.8 .351 
18.7 30.9 a 4 1 5  
-9.3 106.40 1.191 
22.2 rs2.e .e40 
22.1 132.5 .e49 
-e.e ioo.ao 1 . 1 4 ~  
22.2 132.0 .e50 











a 3 5 5  233.1 








e l 2 0  117.4 
ir.31 6.85 
.e95 .770 1 
. 451  1.227 
-295 1.242 1 
13.76 2/1/2 
1.205 1.9 



















.e77 . T I 4  1 
e445 1.257 
.313 1.231 1 
14.2s 2/1/2 
.275 . 7 7 8  1 
-444 1.238 
.335 1.221 1 
14.85 2/1/2 
.Pee .re4 1 
.446 1.235 
-364 1.211 1 
11.61 2/1/2 





1.081 i . 5  
4 . 1  124.0 
1.214 . I  
,704 1 . 5  
1.088 1 . 5  
5 .9  125.6 
4 -5850  4-S997.0 ,189 310.9 
4-5997.0 4-4120 ,534 233.7 
4-4160 4-4530 ,138 130.1 
1L.94 7.46 
4-3908 .1  4-4120 . 351  233.2 
4-4160 4-4540 ,167 140.6 
14.01 8.49 
4-3800 4-3098.7 .ti9 310.~ 3 . 0  .E77 99.9 .e95 .791 e O Y . 8  451.8 .!I57 1.0240 106.8 1.219 -.6 
.9 1.392 7 8 . 0  .450 1.229 39.6 143.3 .6760 1.782A 112.8 . I01 1 . 5  
-.I .644 78.8 .400 1.201 157.9 447.8 .720 1.683 111 .5  1.087 1.6 
5.52 8.91 3.52 13.60 2 / l /2  38.6 4.0 33.8 ,489 3.436 9.4 1L8.6 
3.9 ,866 102.8 ,314 .BO1 212.1 451 .8  ,549 1.0520 107.6 1.225 -1.3 -4.0 203.3 1314 
. O  1.390 76.6 .458 1.220 44.1 144.2 .6640 1.776A 112.9 .697 1.6 22.7 130.6 , 2 5 5  
- .e -639 72.3 .447 1.193 1S4.9 414.8 .659 1.726 114.9 1.087 1 . 7  18.6 37.4 ~ 4 7 3  




4-4000.9 .256 312.4 
4-4120 .374 232.7 
4-4550 .e07 140 .5  
15.80 10.00 
M A R 8  ARRIVAL OATE = 2444130 (13 6EP 19791 
3.5  ,846 84.9 ,301 .769 147.9 457.5 -537 1.000 107.3 1.204 1.9 
. I  1.381 78.9 .440 1.188 44.1 149.8 .6650 1.711A 109.7 ,672 1.8 
-1 .1  .661 89.2 .e96 1.246 178.1 423.3 . E 7 7  1.614 103.2 1.090 1 . 7  
4.82 8.21 2.45 15.76 2/1/2 46.9 15.4 32.4 .A57 3.589 7.4 125.6 
7 . 3  
2.8 




1 5 . 7  
4 .e5 
1.1 
3 . 3  
16.2 
4 . 2 1  
8 . 0  1bO.O e 3 8 3  
9 .5  4.9 .275 
5.7 102.40 1.183 
23.0 120.3 .e23 
4-4000.6 .l96 338.2 
4-4130 ,383 232.2 


















4 -4001 .1  
4-4800 
4-3997.7 .167 326.3 
4-4130 e334 232 .7  
4-4510 .111 96.9 
11.41 6.67 
3.3 .e54 89.8 ,279 .773 179.5 4 5 4 , 3  e 5 5 7  .989 101.9 1.206 1.3 4.4 196.9 ,334 
.6 1.384 78.8 ,432 1.199 38.4 148.8 e6800 1 . 7 1 l A  108.6 ,674 1.5 23.5 129.5 e 2 2 0  
- 1 .4  ,655 87.1  . S i 2  1.234 173.7 429.2 .E49 1.619 104.7 1.089 1.6 I1.L 11.4 . S O 0  
4.74 8.13 2.43 14.23 2/1/2 4 5 . 7  12.1 35.8 .540 3.253 4.4 124.7 2 . 0  106.30 1.218 
4-5981.1 -169 317.1 
4-4130 .328 232.9 
4 - 4 5 2 0  .I16 113.2 
1 1 . 5 1  3.78 
3.3 -861 93.4 .276 .777 188.1 452.9 e533 ,9910 105-3 1.200 .I 
.6 1.384 79.0 - 4 3 1  1.201 37.3 146.8 ,6830 1.718A 109.6 ,679 1.5 
-1.1 .e49 64.8 .332 1.222 149.3 434.8 .a18 1.628 106.4 1.080 1.6 
4 .13  8.12 2 .51  14.71 2/1/2 45.5 0 . 0  36.2 *556 3.222 3.3 124.9 
2.5 196.7 -326 
L3.4  12e.e .E20 
13.1 18.0 .326 
-1.3 107.40 1 .240  
4-3907 .1 
4 - 4 f Y O  
4 - 4 5 3 0  
4-8999.S 
4 - 4 t 8 0  
4 -4$40  
4 -4001 .1  
4-4130 





. L l O  
. S l l  
.IS3 
12 .95  
. e s t  
* 3 7 4  
* l o 3  
14.35 
312.2 
232 .7  
121 .2  





2 3 2 . 1  
148 .7  
9.50 
3 i a . i  
- 1 . 5  3.4 ,837 93.6 .PO2 . I 8 2  197.4 452 .3  .53 l  1.0030 105.9 1.213 . I  .3 196.2 
3.2 .(I 1.334 73.5 ,433 1.198 33.8  146.9 ,6800 1.713A 100.6 -676 1 . 5  23 .5  120.5 
1 5 . 5  - . 8  ,643 82 .0  .353 1.911 165.1 440.4 , 1 7 8  1.644 106.4 1.066 1.6 1S.2 2 4 . 7  
4 , B l  4.14 6.13 2.T3 15.46 C / l / L  45.8 8 . 3  34.6 ,535 3.364 5 . 1  125.6 -4.8 106.40 
,335 
, 220  
,362 
, 265 
, 3 5 1  
a 4 0 3  
. 3  14 
.LLS 




-3 .2  3.3- .67$ 99.8  .295 ,789 204.T 452.0 . S 5 3  1.0220 100.6 1.217 -,6 -1.8 200.6 
5.0  .3  1.333 lF.6 ,137 1.193 41.8 149.4 a6710 1 . 1 1 4 1  109.6 ~ 0 7 5  1.0 2 3 . 7  120.8 
14 .0  -.I .e38 70 .7  .SO0 1.201 161.2 440.4 , 732  1.669 110.8 1.007 1.7 1 7 . 2  3 1 . 4  
4 .93  4.79 8.10  3.22 16.33 2 /1 /2  43.4 4.3 31.9 .A89 3.641 6.0 116 .7  -6.3 1 O S . 1 0  
-3.0 3 .8  .33S 102.5 ,313 .?DO 211 .3  451.9 .546 1.0490 107.6 1.224 -1.3 - 3 . 0  tO1.2 
2 . 7  .6 1.381 78.3 .443 1.184 46.2 150.2 .6590 1.109A 109.7 .670 1.6 t 4 . 0  1 2 1 * 9  
12 .4  - .2  -632 74.8 .432 1.191 157.8 453.0 , 6 7 7  1 . 7 0 5  113.8 1.036 1.3 19.1 38.2 
5 . 5 2  4 .0¶  8.24 3.96 l r . 4 7  2 /1 /2  4 '  4 4.4 28.6 . 431  4.051 13.6 128.0 -13.6 102.90 
---- UAR3 ARRXVAL OATE : 2444140 (23 SEP 19791 . - 
4-3020 4-4002.1 .204 340.4 6.0 3.6 .a46 34.2 ..307 ,767 
4-4002.1 4-4140 - 3 7 1  232.0 2.2 .6 1.375 76.2 - 4 5 4  1.162 
4-4200 4-4500 .120 62.7 14.3 - 1 . 7  . O S 3  01.1 .e99 1.250 
11.64 7 . 3 3  4 . 7 5  4.31 1.10 2.58 lir.62 2/1/2 
4-8630 4-3996.6 .169 328.3 5 . 1  3 . 3  .E53 39.4 .281 . ? I 2  
4-4200 4-4510 - 1 1 5  94.6 16.1 -1.4 .651 39.1 .313 1.251 
10.98 6.17 4 .27  4.21 7.61 2.49 14.23 2/l/Z 
















,532 1.003 101.6 1.203 1.9 6.0 2 0 1 . I  - 3 1 1  
.6570 1.667A 106.6 .E50 1.7 25 .4  124.5 .iXIL 
.Or6 1.6240 103.3 1.092 1.) 10.0 4 .6  -276  
30.4 e438 3.813 6.4 126.3 7 . 2  100.90 1.231 
.554 e989 106.0 1.206 1.3 4.4 196.3 ~ 3 3 1  
.6760 1.612A 106.6 -657 1.6 2 5 . 0  128.2 .108 
,350 1.624 104.7 1.090 1.6 11.6 11.4 ~ 3 0 0  






47.1 1 5 5 . 5  
I 182.6 423.6 
' 55.8 1 5 . 7  
178.4 454.9 
40.8 154.3 
I 177.9 426.8 
' 54.1 12.4 
3.3 .E59 93.S .e77 .776 188.1 453.4 ,561 .9900 105.7 1.208 - 7  
.6 1.378 78.6 e423 1.176 39.2 154.1 .6790 1.674A 106.6 -658 1.6 
-1.1 ,645 86.7 -331 1.224 173.4 434.1 .El9 1.629 106.3 1.089 1.r 
4.19 1.59 2.50 14.73 2/1/2 53.8 9.4 34.5 ,513 3.369 2 . 1  185.2 
. T O 1  196.5 452.7 .560 1.0010 108.0 1.212 -1  .3 199.2 
1.174 40.4 154.3 .6760 1.673A 106.6 .657 1.8 25.0 126.2 
1.212 168.9 439.5 . T O 4  1.640 108.1 1.008 1 . 7  15.6 t 5 . 0  











,186 313.5 -1.0 
,336 232.3 2.5 
-124 123.6 16.2 




4 . 2 7  
3.4 .068 
-6 1.378 
- . 8  .638 
4.21 7.61 
3.6 .E74 












. I 9 3  
*356 
1.335 


















. I67  204.0 452.4 
1.169 43.4 154.8 
1.ZOO t64.7 445.2 
2/1/2 54.7 4.7 
.555 1.019D 106.8 ¶.el8 -.I 
.668D 1.670A 106.6 -654 1.8 
30.6 .486 3.708 8 .0  l t 7 . 0  
,547 1.0460 107.6 1.223 -l.L 
.OS60 1.8678, 108.6 -610 t . 7  
.691 1.888 112.9 11.086 1.8 
.?*e i.659 110.3 i . 0 8 7  s . 7  
~ 7 . 5  . 4 3 ~  4 . t a 0  a L . 9  1e0.4 
-1.8 201.8 
LS.2 125 .5  
11.8 31.9 
-8 .0  104.50 
t 5 . 4  124.1 
19.5 88.9 
-1L.8 102.3D 
-3.0 205.1 . 3 7 S  . 203 
,439 
1.386 
,402 . LO6 
1.406 
.49e 
- S . 6  -.. 3.8 -883 100.3 ,313 e797 210.6 452.3 
2.2 .6 1.375 76.1 .435 1.161 47.6 151 .1  
12.5 -.E .626 77.2 -4119 1.190 160.8 451.4 









8TOCOVLR TIUE m 60 D A Y 8  1980 OUTBOUNO SWINGBY UI88ION DURATION = 880 D A Y 8  
MAR) ARRIVAL O A T L  1 C444150 
s OCT 1019 . _- - - . __ __ 
LAUNCH 8WNGBY (PEE01 R A l  OECLl I 1 V 1 P O I  1 ECCEN 8UA THE11 THET2PERlH-APHEL-PSI 2 - u  L --I C OECLZ R A C  8PCEOL 
8WNGBY ARRIVE 8PEE03 R A 3  OECL3 I 3 V 3 POI 3 ECCEN SWA THE13 THETI PERIH APHEL PSI 1 V 4 I 4 OECL4 R A 4  8?EED4 
D E P A R T  RETURN 8PEEDS R A S  OECLS I 5 V 5 PSI 5 ECCEN SUA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 RA6 (PEE06 
PROP-eERO OVL O V A  EVA OVO EVR TYPE SUN A SUN_.R KAPPA - A  -c--INC RAP -0ECLP ETA -?ERIC 
MARS ARRIVAL DATE 2444150 ( 3 OCT 19791 __ -__._ 
4-3020 4-4003.7 ,212 342.7 8 . 6  3.7 .815 83.4 .314 .766 165.0 459.4 ,126 1.006 108.1 1.202 2 . 0  1.9 203,T - 3 6 0  
4-4003.1 4-4110 .380 232.4 1 . 5  .4 I . 3 7 0  75.6 ,432 1.141 49.7 160.5 ,6500 1.639A 1 0 3 . 1  a633 1.7 26.9 120.2 a187 
4-4210 4-4500 e130 80.1 1 4 . 5  -1.8 ,656 9 3 . 1  .303 1.256 187.1 423.6 ,875 i . 6370  103.5 1.093 L.1 10.5 4.6 r 2 8 l  
11.61 7.64 4.88 8 .91  7.37 2.76 13.89 2/1/2 64.7 15 .9  28 .9  ,417 4.002 9.6 127.5 8 . 8  99.80 1.E53 
4-3630 4-3999.8 . ¶ 7 1  330.3 5 .8  3.3 * ,852 88.9 -284 .770 177.3 411 .5  .552  .989 106.2 1.205 1.3 4 . 3  199.6 ,340 
4-3999*6 4-4150 . W O  232.4 1.8 - 5  1.374 17.8 .420 1.158 42.3 159.3 ,6720 1.645A 103.8 -640 1.7 26.5 122.2 a 1 8 2  
4-4210 4-4910 .122 90.9 16.3 -1.4 .648 91.0 .315 1.241 162.3 428.6 .8SO 1.6320 104.7 1.092 1 .9  12.0 11.3 .30P 
10.76 6 . 9 1  4.31 3.89 7.25 2.61 14.27 2/1/2 62.9 12.7 32.8 .519 3.338 3 . 5  121.8 4 . 4  104.00 1.318 
4-3840 4-3998.9 .168 320.4 2.4 3.3 ,858 92.7 .278 .774 187.2 453.8 ,J39 ,9900 105.0 1.207 . 7  2.4 1 9 9 . 0  -332 
4-8998.9 4 -4150  .a32 23e.5 1.9 .5 1.374 78.3 .417 1 .161  40.6 259.0 .6760 1.646A 103.8 -642 1 . 1  L6.4 122.r * I 8 1  
4-4210 4-4520 .118 104.3 17.3 -1.1 .641 88.8 .331 1.227 177.5 433.6 .e21 1.632 106.2 1.090 1.8 13.9 18.2 e 3 2 5  
10.64 6 .81  4.27 3.82 7.22 2.W 14.72 2/1/2 62.5 9 . 8  3 3 . g  .S47 3.472 2.4 125.8 . 9  105.50 i . 3 5 2  
-185 314.7 - e 5  3.4 .e65 96.0 -283 ,179 195.7 453.1 .559 1.0000 2d6.0 1.211 - 1  - 3  200.3 * 3 3 1  
e537 232.5 1.9 . 5  1.374 78.0 .419 l . l S 9  41.6 159.1 .6740 1,645A 103.8 .641 1.7 28.5 122.4 ,162 
s i22  119.3 17.0 - . E  -634 86 .1  .351 1.213 172.8 438.8 ,788 1.638 107.9 1.088 1.1 15.9 25.2 ,353 


























-1.8 202.7 ,551 
2 6 . 6  121 .7  ,183 
17.9 32.3 ,386 
-6 .9  103.90 1.400 
-2.4 
1.7 
15 .4  




3 .42  
-3 .3  
1.4 
10 .7  
6.15.  
3.5 .e72 99.0 .295 .786 203.2 452.8 . 5 5 4  1.0170 106.6 1.215 - . 5  
.I 1.373 77.2 .423 1 .155 44.4 159.6 ,6660 1.643A 103.7 e638 1 . 7  
- . 5  .627 83 .1  -376 1.201 168.3 444.3 .749 1.652 109.8 1.087 1 .7  
3.88 7.28 2.65 15.96 2/1/2 63.3 5 . 1  29.8 -188 3.886 6.9 lP7 .5  
3.8  .a81 102.0 .312 .795 209.9 432.6 .547 1.0430 107.5 l .221  -1.2 
.4 1.371 76.0 .430 1.147 48.4 160.3 .6540 1.640A 103.7 .6S4 1 .7  
- .2  .621 79 .6  .409 1.189 164.1 4 5 0 . 1  . IO3 1.675 112.2 1.086 1.8 
3.95 1.35 3.33 16.85 W l / 2  64.4 4.3 2 6 . 8  .433 4.313 11.9 lL9.0 
4.0 .692 105.0 .335 .e07 215.8 452.6 . I 3 7  1.0770 108 .1  1.229 -2.0 
.4 1.368 74.4 .439 1.137 5 3 . 5  161.2 .6380 1.636A 103.6 -628  1 .6  
.2 .614 75 .3  .411 1.118 160.4 456.4 .647 1.709 115.3 1.084 1 .9  
4.05 7.45 4 . 1 2  18.02 L / l / 2  65 .7  5 . 1  23.6 ,373 4.896 17.9 130.7 







.194 lS6 .4  
14.31 10.26 
-3 .6  POO.1 .373 
P6.8 120.6 - 1 8 6  
19.9 39.4 ,426 
-11.6 101.90 1.433 
-5 .7  210.1 .401 
2 7 . 0  119.1 ,101 
21.6 46.6 .477 
-11.0 99.LO 1 . 4 5 5  _ _  
1.9 e06.0 .sei 
28.1 115.6 ,179 
11.0 4 . 3  .287 
10.4 96.10 1.L51 
4.3 POl.1 .344 
91.9 118.0 .17L 
l t . 4  1 l . L  .305 
5.7 103.20 1.334 
L.4 200.2 .333  
2.1 104.80 1.373 
11.9  110.6 . i 7 0  
14.L 18.2 .326 X 
.E23 345.3 9.3 3.8 ,843 82.4 .323 .764 163.3 460.9 .518 1.011 108.6 1.201 2.0 
.BO1 L33.L . 9  .3 1.367 74.9 ,433 1.133 52.2 165.1 .6420 1.623A 100.8 .618 1.8 
.14e 76.4 14.6 -1 .9  ,655 95.1 .309 1.263 191.7 423.7 ' .a73 1 .8540  103.7 1.096 L.L 
11.02 8.04 5.04 3 .78 .  1 . i ~  e.99 n . 9 9  ~ / i / z  73.9 16.2 27.7 .393 4.180 i i , o  im .0  
.174 332.4 
,344 t33.0 
-131  88.0 
10.73 7.1L 
6.5 3.4 .E51 88.4 .e87 .769 176.1 456.1 .549 -990  106.4 1.204 1.11 
1.1 .3  1.371 77.5 ,418 1.148 43.6 163.7 ,6690 1.628A 101.1 ~ 6 2 7  1.8 
1 6 . 6  -1.5 .641  93.1 .S i9  1.246 186.7 428.5 .e49 1.6440 104.9 1.093 2.0 
4.34 3.62 7 - 0 2  e.78 14.33 2/1/2 71.7 13.0 32.0 .SO8 3.625 6 .4  126 . t  
. i o 9  32z.t 3.0 3.3 . o s 7  92.4 ,279 .773 i86.e 454.3 .557 .BBSO m . 9  1.207 . r  
,353 233.0 1.P . 3  1.372 78.1 .415 1.152 41.6 163.4 .6740 1.629A 101.1 ,629 1 .6  
. l e 3  100.2 17.8 -1 .1  ,639 90.9 .332 1.230 181.7 433.3 .e22 1.6390 1 0 6 . 2  1 .091  1 . 9  
10.49 6 . 9 1  4 .21  3.19 6.99 2.64 14.74 2/1/2 71.2 10.1 32.8 .541  3 . 5 3 9  2.8 126.6 
. l o 3  316.0 - .O  3.4 ,863 95.1 ,283 .778 194.8 413.5 . S I 1  ,9980 106.0 1.210 .1 . 3  201.3 .338 
,338 233.0 1.2 -3  1 . 3 T l  77.8 .416 1.110 42 .4  163.5 .6720 1.629A 101 .1  ,828 1 . 6  L7 .9  110.4 ,171 
. le2 114.8 17.8 -.e .631 88.3 .350 1.215 176.8 438.3 ,791 1.640 107.7 1.089 1.8 16.2 25.3 .311 

























. 1 r r  
18 .6 l  
S 3 0  
.455 
* t L 1  
ir. 20 
1 5 . 6 1  
314.1 -2.0 3.9 
232.9 1.1 .3 
13O.L 16.3 -.I 
7.59 4.84 3.64 
311.4 -3 .0  3 . 7  
2S3.0 1.0 .il 
144.3 13.8 -.L 
6.49 5.S6 3 . 7 1  
31S.8 -3.1 4.0 
L33.4 . s  .3 
155.7 11.0 .I 
9 . 6 3  6 . 0 6  '8.6C 
3 2 l . 1  - L . l  4 .3 
L34.2 .8 .B 
164 .1  8.19 .6  





,294 ,784 202.4 453 .1  .553 1.0150 106 .6  
.420 1.146 4S.O 163.9 .6610 1.627A 101 .0  
15.81 L/l /2  72.0 1 .4  29.4 .487 3.942 
.311 ,793 209.2 413.0 ,546 1.0400 107.5 
.427 1.139 48.9 164 .6  -6530 1.625A 500.9 
,401 1.189 167.5 449.0 e713 1.66s 111.7 
16.63 2 / 1 / 2  73.0 4.4 26.5 ,433 4.368 









-.I -1 .6  tO3.1 
I 1.8 92.0 117.7 
1.8 16.2 3 e . 6  
1L8.3 -5 .7  103.60 
I - l . L  -3.6 L 0 7 . 0  
t 1.8 28 .1  116.5 
b 1.6 2O.E 39.9 
I 1 2 9 . 8  -10.5 101.80 
1 -1.9 - 5 . 7  211.0 
, 1 . 6  t8.L 115.0 
1.9 21.9 47.8 




















, .333 .E05 2 1 5 . i  452.9 .I36 1.0730 108.7 1.228 
a436 1.130 53.9 165.4 a6370 l .622A 100.8 .e18 
.438 1.177 163.4 454.9 .662 1.692 114.4 1.004 
17.05 t i l i e  71.3 s.1 83.3 .375 4.953 i 6 . a  
.e03 107.9 ,361 ,821 220.5 412.9 , 5 2 8  1.1170 110 .1  l .L38 - L . 7  -7.3 t l 5 . 6  ,435 
,363 7L.5 ,449 1.117 $9.6 166.4 -6160 1.619A 1 0 0 . 6  .606 1.8 t 8 . L  113.8 . l o r  
.6OS 73.0 -486 1.166 160.0 461.8 .599 1.733 117.8 1 .082  2 .1  t 3 . 4  3 4 . 5  . I t 0  
1.35 4.76 19.03 L / l / L  75.9 1 . 4  20.1 .S l8  5 . 7 2 0  2S.9 1 8 3 . 5  -13.6 86.10 1.501 
-
10.0 
. 3  
14 .6  
3.t0 
7 . t  
. 4  
t 6 . 9  
4.39 
 MU8 ARRIVAL DATE L444170 I t 3  OCT 1915) - 
. I  1.345 74.0 ,437 1 .121  55.1 169.3 .6330 1 . 1 1 S A  
- L . l  .658 B 7 . l  .817 1.L73 196.3 423.8 .870 1.6780 
3.11 9.11 S a t ?  14.12 L / l / P  82.8 18.4 26.4 . S I 4  
1 . 9  . 0 4 i  01.1 ,339 .rsz 161,s 462.0 .so7 1.011 109.4 
96.1 
104.0 
4 . 5 7 e  
1.eoo L . l  
,605 1.9 
1.090 L . 5  
12.5 131.0 
5.8 LO8.7 .408 
29.1 110.5 ,176 
1 1 . 9  4 . 0  ' ,194 
l L . l  98.70 8 . 8 2 1  
4 . 3  LOL.6 ,348 
29.2 113.9 . I O 0  
7.1 lOL.50 1-35?. 
2.4 201.5 - 5 3 8  
L9 .2  114.5 st64 
14.5 1o.c .s29 
3.5 104.40 1 . 9 1 1  
1 r . a  11 .1  .si0 
4-86LO 4-400?.7 .e35 1 4 3 . 1  
4 - 4 o o r . r  4-4170 .a06 ~ 3 4 . 6  
i t . t r  0 .56 
4 - 4 0 0 t . i  4-4110 ,348 ~ 3 3 . 9  
4 - 4 ~ ~ 0  4-4910 . i r e  o s . 9  
i o . 8 r  1 . 3 8  
4-4LIEO 4-4500 ,190 77.5 
4-8830 4-4OOL.I ,118 384.6 
4 - 5 8 4 0  4-4000.1 ,169 323.9 
4-4OOO.S 4-4170 .J38 235.9- 
4-4L30 4-4520 - 1 5 1  96.6 
10 .Y l  1.06 
3.4 .649 07.9 .290 ,168 174.9 456.7 . S I 5  .OB0 106.6 1.203 1.3 
-1 .6  ,647 83.3 -32s  1.254 191.2 423 .4  .317 1.8610 lOS.1 1.005 2 . 1  
3.49 6.89 5.00 14.42 L l l l 2  60 .1  13.t 31.5 ,499 3.689 7 .5  117.9 
. I  1 . ~ 6 9  77.e ,417 1.143 4 4 . 1  167.8 m 6 0  i . 6 2 0 ~  08 .5  . s i r  1 .0  
3.7 
. 4  
I 8 . L  
4 .27  
. Y  
3.3 .856 92.0 .mi .,re 189.2  454 .8  .IJI .9880 
. i  1 . 3 1 0  78.0 .4is 1.147 4 2 . 8  167.4 .6720 1 . 6 2 1 ~  
-1 .8  ,638 93.0 ,335 1.236 186.0 433.1 ,621 1.6500 
3.45 6.85 2.79 14.79 2/1/2 79.7 10.3 32.5 ~ 5 3 4  
106 .0  
9 8 . 6  
106.3 
3.579 
1.206 . 7  
.619 1.9 
1.095 L.0 
3 . 8  127.6 
4-3850 4-4001.1 .I32 317.4 
b-4001.3 4-4170 -319 L33.9 
4-4230 4-4530 ,126 110 .1  
S O , ¶ O  1 . 1 3  
S.4 .662 E . 4  ,284 .776 193.9 153.9 .SS6 .99TO 106.1 1.209 .I .3 LOt.4 .339 
. I  8.370 71.8 .414 1.146 42.9 167.9 , . 6710  1.6201 9 8 . 6  .618 1.9 L9.2 114.4 ,164 
- .6  .629 90.5 .350 1.219 180.9 437.9 . I 9 2  1.6460 107 .7  1.090 1.9 16.5 2 5 . 5  . 1 5 1  
3.46 6.16 2.69 11.23 P/l/t? 79.6 1.8 31.4 .524 3.691 .4  '1L8.1 -.L 104.40 1 . 4 1 1  
* 4  
18.3 













- i . 6  
.4 
17.4 
4 . 8 0  




3.5 .e69 98 . l  .e94 .782 201.6 455.5 .552 1.0130 106.9 1.213 - . J  -1 .6 501.1 *351 
. l  1.369 77.0 ,418 1.112 45 .3  167.9 ,6640 1.01911 98.5 .616 1 .9  L9.2 118 .1  . I 6 6  
- e 5  .620 87.6 .369 1.203 175.9 442.9 .759 1.648 109.3 1.081) 1.6 18 .1  S2.6 . S I T  
3.50 0.90 2.13 13.78 ~ / a / 2  80.1 5.7 e9.e ,467 5.964 4.4 w 9 . e  -4 .3  103.30 1 . 4 4 ~  
.L4l 316.2 
S 7 L  234.0 
,140 141.1 
11.87 8,LO 
3.7 .e78 101.5 .311 ,791 208.3 493.4 . I 4 3  1.0360 107.5 l .e l9  -1.L -3 .6 C06.0 .Ill! 
. l  1.368 13.9 .421 1.135 49 .1  168.4 .6S30 i .618A 98.3 . e l 2  1 . 9  29.L 111.1  . I T 0  
3 .Bt  6 .98 L.96 16.47 L / l / 2  81.3 4 . 1  06.4 -434 4.385 9.3 i 3 0 . 7  -9.1 101.80 t . 4 7 0  
4 .0  ,888 104.3 .33L .EO2 L14.4 453.3 ,336 1.0690 108 .1  1 . t 2 1  -1.9 -Be6  L1L.O -899 
.L *805 80.4 e421 1 . i 7 6  t66.T 453.7 e674 1.619 '113.7 Sa084 1.0 IL.2 47.6 ~ 4 4 9  
8.68 7.06 3.46 11.31 C l l l L  8P.J 4. L3.L .3?7 4.906 1 l . l  lSL .5  -94.8 99.00 1.494 
-.c .BIZ 84.3 ,395 1.189 i 1 i . i  448 .1  .720 1 . 6 ~ 8  121.3 1.086 1 .6  00.4 40.3 ,409 













, t o 1  104.0 






. 3  
0 . 6  
4-4010.0 













.in 7 t . t  
.48L t3o.e 
13.10 9 . 8 t  
67 
MAR1 ARRIVAL DATE 2444190 (12 N O V  1979) 
4-3630 4-4004.6 . le7 339.6 8.8 3.S .846 86.7 .298 .761 172.1 458.2 .537 .993 107.1 1.201 1.3 4.2 PO8.2 .360 
4-4004.6 4-4190 . S I 0  236.1 -1.1 - .3  1.369 78.6 .421 1.139 46.8 174.9 .6600 1.619A 93.7  ,601 2.1 30.6 107.1 -164 
4-42BO 4-4110 . l ? l  84.0 17.3 - 1 . 7  . 8 S l  99.8 ,341 1.271 200.2 428.8 .E40 1.7090 1OS.8 1.101 2 . 1  13.4 10.7 ,325 





















. i l l  328.1 1.2 3 . 4  
.341 236.3 -1 .2  - . 3  
.lSS 92.1 18.8 -1 .3 
10.91 7.16 4.29 3.39 
.le0 320.8 1.6 3.4 
.341 238.3 -1.2 -.S 
.142 103.8 19.8 - . B  
10.61 7 . 4 1  4 . 4 1  3.39 
,203 317.6 - . 7  3.1 
~ 3 1 2  236.4 -1.1 i - . S  
.13S 117.4 19.2 <’ -.I 
11.03 7 .s9  4.74  3.43 
91.2 .e84 .769 182.9 6 5 1 . 9  
77.7 .415 1.14s 43.2 174 .5  
97.6 .347 1 .251  194.7 433.0  
3.26 14.99 2/1/2 91.0 10.1 
94.7 ,281 -773 191.9 434.8  
91.1 ,3S8 1.230 189.3 437.4  
3.00 11.33 2/1/2 95.0 8.2 
97.8 . e94  .779 139.7 4 5 4 . 3  
7 7 . 0  .419 1.141 4 5 . 4  1 7 4 . 7  
92.3 -370 1.211 165.9 442.0  
2.61 11.76 2/1/2 91.4 6.2 

























108.2 1.204 .? 2.3 204.3 ~ 3 4 1  
93.9 .601 2.1 31.0 107.9 -161 
106.6 1.097 2.2 11.0 16.1 .339 
3.800 6.4 130.2 6.4 103.00 1 .347  
106.2 1.207 e 1  e3 204.9 - 3 4 1  
93.9 .608 2.1  31.0 107.9 ,161 
107.9 1 .094  2 .0  18.9 21.8 - 3 5 6  
3.683 2.8 130.6 2.8 104.00 1.307 
106.7 1.211 - . 5  -1.7 208.9 ,352 
93.8 e603 2.1 30.9 107.4 -108 
109.2 1.090 1.9 18.6 33.2 .376 
3.934 1.9 131.6 -1.2 103.10 1.421 
4-3670 4-4006.1 .e31 318.1 -4.0 3.7 .E74 100.9 . S i 0  J 8 7  208.6 414.2  .143  1.0300 107.1 1.216 -1.2 -3 .7  210.1 .37L 
4-4006.1’4-4190 -372  236.6 -1.0 - . 3  1.368 71.9 ,425 1.136 48.9 1 7 S . l  .6S30 1.618A 93.6 -599 L . 1  30.7 108.6 -167 
4-4LYO 4-4550 .131 133.0 17.2 - + 2  -608 89.2 .389 1.193 178.7 446.7 .729 1.6S7 110.6 1.067 1.6 20.6 
$1.61 8.10 1 .23  1.11 6.91 2.87 16.29 2/1/2 96.1 4.8 28.7 .436 4.334 6.3 131.1 -5 .6  
4-3860 4-4006.6 .e74 321.0 -2 .4  3.9 .E83 103.9 .330 .797 212 . l  454.1 .134 1.0800 106.6 1.224 -1.9 -5.1 214.0 .SO6 
4-4006.6 4-4190 ,596 217.2 -.E -.3 1.366 7 4 . 1  ,434 1.128 1 3 . I  171.7 ,6380 1.818A 93.3 .S94 2.1 30.4 105 .5  - 1 T 2  
4-6L1O 4-4180 ,147 146.3 13.6 .2 -599 8S.6 .413 1.177 1 7 3 . 7  4S1.8 -691 1.663 112.7 1.064 1.9 22.1 46 .7  ,432 
12.61 8.99 9.69 3.62 7 . 0 2  3.10 16.98 2/1/2 96.9 4 . 8  23.8 .360 4.691 11.7 135.0 -11.2 99.20 1.460 
4-4011.1 4-4190 .430 238.1 -.8 - . 3  1.363 72.8 ~ 4 4 8  1.118 58.9 178.3 .El90 1.617A 93.0 .187 2.0 30.1 104.1 . 1 7 9  
4-4tS0 4-4570 .171 161.5 9.9 .I .590 8 1 . 4  - 4 4 6  1.163 169.0 4S7.2 .644 1.881 111.1 1.081 1.9 L4. l  56.6 . 4 7 1  
14.09 10.12 6.70 3.76 7.16 3.62 17.88 2/1/2 96.0 rJ.9 20.5 .325 1.630 18.2 137.1 -17.7 96.50 1 . 5 0 5  
4-3090 4-4011.11 .s ir ~25.5 -2.0 4 . 1  .e95 107.0 ,355 . o i l  z w . 2  494 .1  .so3 i.iooo 1io.o 1.233 - r .e  -7.0 rm.6 .430 
MARS A R R I V A L  DATE 3 2444200 122 NOV 1979) 
4-3630 
4-4001.1 









4 - 4 t I O  



















. sa7  230.1 
,169 84.1 
lL.14  6.61 
. I I L  130.4 

















1 7 . 1  
4.80 
8 . 0  
- L . 1  
19.1 
4 . 5 1  
L . 1  
- L . l  
t O . 0  
4 . 4 0  - .L 
-2 .0  
19 .9  







-1 .9  .4S8 
3.13 6 .93  
3.4  . e 5 7  




















7 7 . 6  










.SO4 .763 170.4  
e424 1.140 4 7 . 9  
.312 1.289 204.8 
14.90 2 / l / L  102.L 
.280 e 7 6 7  181.7 
.417 1.146 4 3 . 6  
.31S 1.262 199.2 
1¶,14 L / l / t  101.1 
.PO6 ,772 190.9 
a416 1 .147  4 3 . 4  
.382 1.238 193.8 
11.44 L/ l /?.  101.1 
.294 , 7 7 7  198.8 
A Z O  1 .144  4 1 . 3  
.373 1,216 188.0 
11.81 L / l / Z  iOl.8 
.so9 .784 2os.7 
-426 1.139 4 8 . 7  
.so0 1.197 182.6 
16.27 #!/I/$! 102.3 
419.1 ,131 
178.0 .6160 
426.6 . I 3 6  
13.7 30.4  
456.5 ,147 
1 7 7 . 8  ,6690 
433.0 .E14 
10.8 3L.3 





1 7 7 . 7  ,6640 
441.7  .743 
6.3 29.8 
414.8  ,542 
178.1 .6140 
446.3 -732  
4.9  27.0 
.9870 106.4  1 . t O S  
. 6 1 4 A  91.7  .600 
.so9 3.591 7 . 9  
.OS20 106.3 1 . tO9  
.624A 9 1 . 7  ,600 
.6860 108.1 1.096 
,112 3.610 4 . 1  
, 7 1 1 0  107.1 $ . i o n  
I -.$ - 1 . 7  LO6.L 
I 2.1 31.1  101.3 
I 1.9 19.0 33.3 










,161 . 1 7 9  
,397 
.027D 107.1 1.211 -1.2 -3.7 L11.L .371  
,4610 110.7 1.008 1.9 L0.9 4 1 . 1  ,400  
,438 4.278 4.9 134 .1  -4.0 101.50 1 .429  
.624A 9 1 . 4  .sss 1.r 31.1  104.7 
44 .1  13.2 .2 
8.01 9 .61  s.06 









a . t m  .t 
.SI? e.4 
1.104 1.4 
9.S 1 8 3 . 1  
.897 t . 4  
1.099 L.l 
i.tos .a 












OIOPOVER l l M E  : 60 DAIS I980 OUTBOUNO SWINGBY MISSION DURATION = 680 O A I 3  
M A R S  ARRIVAL D A T E  L. 2 4 4 4 2 1 0  .. - 
2 OEC 1970 
LAUNCH 3WNGBY SPEED1 R I l  OECLl I 1 V 1 PSl  1 ECCEN SNA THETl-THETLPERIH -~PHEL--P~I 2-V 2 - i  2 -0ECLL RAP. SPEED2 
8WNGBY ARRIVE OPEEOS R A 3  DECLS I 3 V 3 P31 S ECCEN 3MA THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 OECLl R A 4  *PEE04 
DEPART RETURN 6PEEC5 R A S  OECL5 I I V S PS1 S ECCEN SNA THE15 THETI PERIH APHEL P B I  6 V 6 I 6 OECL6 R A 6  #PEE06 
PKCP-AERO OVL OVA EVA D V O  EVR TYPE SUN A SUN R KAPPA - A  E CNC RAP OECLP- ETA - P E R l e  
-- - - - - 
4 - v ~  4-4001.0 . 1 9 9  320.4 .4  3 . 5  ,862 9 7 . 1  .295 . 7 7 ~  197.1  4 5 5 . 3  . 5 4 1  1.0030 106.8  ; .eo9 -.I -1.7 209.1 a 3 8 4  
‘-4006.0 4-4210 , 314  239.6  - 2 . 9  a .6  1.371 77.1 .421 1.148 45 .1  180.6 .6640 1.632 8 9 . 6  .596 2 . 4  31.9 1 0 4 . 1  * I 6 8  
4 - 4 2 7 0  4 - 4 5 4 0  - 1 5 4  111.0  20 .4  -.I ,621 9 7 . 2  .378 1 .224  192.2 4 4 1 . 1  - 7 6 2  1.6660 109.5  1.094 2 .0  1 9 . 1  33.4 . 3 6 3  
1 1 . 4 5  7.91  4 . 6 7  3 . 5 4  6 . 9 4  3.24 15.89 2/1/2 107.4 6 . 4  30.2 .461 3.640 3.3 134.6 2.2 103.10 1.366 
- 1 . 2  3.6 .870 100.2 .309 . I 8 2  204.7 4 5 5 . 0  . 5 4 1  1.0240 107.5 1.214 -1.2 -3.6 212.4  . I 7 1  
- 2 . 6  - . 7  1.370 7 6 . 1  .427 1.143 49.3 180.8 . t i550 1.632 8 9 . 4  a593 2 . 4  3 1 . 6  103.S .172  
1 9 . 3  - . 2  .609 9 4 . 2  .390 1.202 196.6 445 .9  .733 1.6700 1 1 0 . 1  1.090 1.9 e l .0  41.3 -401 
5 . 1 3  3 .62  7.02  3.05 16 .29  2/1/2 107.8 4 . 9  2 7 . 5  . I 3 6  4.210 3 . 9  136.0 - 2 . 2  101.60 1.400 
-.I 1.368 74 .7  .436 1.336 52.6  181.2 .6410 1.632 69 .1  .566 2.3 31.1 102.6 . / ? I  
- 2  .597 9 0 . 8  .408 1.182 181.1 450 .5  , 7 0 0  1.6630 112.2 1.065 1.0 22.7 49 .4  . 4 t 5  
3 .73  7 . 1 3  3.04 16.81 2/1/2 108.4 4 . 3  24 .4  .384 4 . 7 3 1  6.3 137.9  - 7 . 3  99 .90  1 . 4 5 1  
3 . 8  .a79 103.2 .328 .792 210.9 455.0 .532 i .osio 106.6 1.220 -1.0 - 5 . 3  e i 6 . e  .sea 
4-3870 4-4001.0 .229 320.2 
4-4007.6 4-4210 . 371  239.9  
4-4270 4-4550 ,145  1 2 4 . 7  
11.79  8 . 1 8  
4-3860 4-4010.3 .266 322 .7  
4-4010.8 4-4210 .396 240.5 
4-4270 4-4580 . I 4 4  140 .3  
1 2 . 5 1  8 . 7 6  
4-3390 4-4013.E , 3 0 8  3 2 7 . 0  
4-4013. t  4-4210 - 4 2 7  241.5  
4-4270 4-4970 . 1 5 5  115.6 
1 3 . 6 7  9 . t 9  
4-3900 4-4016.5 .3S4 332.4 
4-4016.1 4-4210 .464 243.0 
4-4270 4-4580 . le0 168.0 
15 .35  11.26 
4-3630 4-4010.5 ,214 3 4 9 . 3  
4-4010.5 4-4220 .388 242 .2  
4-4260 4-4510 .231 85 .6  
1 3 . 6 9  9.90 
- 1 . 9  
-2.3 
16 .5  
5 . 7 3  
-1.6 
- 2 . 0  
12.4 
6 .52  
- .7 
-1.7 
7 .8  
7.40 
3.9 .e90 106.3 .352 .E05 216.4 414.9 .521  1.0880 109.9 1.229 - 2 . 5  -6.0 220.6 .427 
- .6  1.366 73.0 .448 1.127 5 7 . 7  181.7 .6220 1.632 86.6 .582 2.2 50.6 102.0 . le4 
.5 .586 86.9  .432 1.164 1 7 5 . 9  45S.3 ,662 1.666 1 1 4 . 1  1.061 1 . 9  24.3 5 7 . 5  -454  
3.89 7.28 3.26 17 .48  2/1/2 109.1 5.4 21.2 .330 5.426 14.0 140.1 - 1 3 . t  97 .00  1.460 
4.1 -903 109.4 ,381 .822 221.3 454.9  a 5 0 9  1.1310 111.4 1 .240  - 3 . t  -6 .0  225.9 ,464 
- .6 1.363 71.1 .463 1.116 63.4 182.2 .5990 1.633 66 .1  a 5 7 5  C.2  30.1 101.1 e193 
.8 .S76 82.4 .464 1.148 171.0 460.6 .616 1.681 116.5 1.077 2.0 t B . 5  6 5 . 7  * I 9 2  
4-09  7.49 5.80 10.37 e i i i e  109.9 7.e 10.1 .e79 6.341 eo.0 w t . 6  -eo.3 9 4 . ~ 0  i . 4 0 ~  _-  MARS ARRIVAL DATE = 2444220 (12 OEC 1979) 
4-3640 4-4006.1 . ;T I  335.1  
4-4006.7 4-4220 , 352  241.4 
4-4260 4-4520 .Z07 91.7  
12.42 8.80  
7 . 9  
- 3 . 9  
1 9 . 4  
4 . 3 7  
4-3650 4-4006.1 ,178 326.5 
4-4006.1 4-4220 .346 241.4 
4-4260 4-4530 ,186 9 9 . 2  
11 .92  6 . 3 2  
4-4007.0 4-4220 . a 5 4  241.4  
4-4280 4-4540  ,166 109.0 
11.91 6.10 
4-3060 4-400t.o .is7 322.0 
4 .0  








- 1 . 1  1 . 3 7 3  
- 1 . 0  -640 
5.60  7 . 0 0  
3 . 5  ,860 
-1.0 1.373 
-.I .e25 
3.63  7.03 
9 3 . 4  ,288 ,760 188.5  456.4 
7 7 . 8  .42 l  1 . 1 5 5  43.3 163.1 
102.5 ,579 1.262 2D2.2 437.2  
3.94 15.77 2/1/2 112.1 8 . 6  
9 6 . 7  .E95 .173 196.6  4 5 5 . 0  
77.1 -423 1.153 44.0 183.2 
9 9 . 8  ,384 1.233 196.4 441 .3  





. I 4 5  1.0010 
.e650 1.641 
.759 1.7070 
5 0 . 7  .479 
106 .1  1 .204  .1 . 3  009 .1  -346 
108.0 1.105 L.2 17.L 25.6  .377  
106.6 1,207 -.I - 1 . 7  210.6 ~ 5 5 4  
109.0  1 .097  1 . 0  19.1 33.4 ,389 
07.0  .ID* e.6 ae.6 i0s.o . i 7 i  
3.573 8.1 133.1 1.0  103.70 1 . ~ 0 0  
0 7 . 7  .so4 e .#  32.4 10s.e . i t 2  
3 .710  5 . 0  130.3 4 . 1  1 0 3 . t ~  1.330 
4-3870 4-4008.0 .2Z6 321 1 3 6  867 99.0 ,308 .780 203.7 415 .5  ,159 1.0200 101.5 1 . 2 l E  -1 .2  - 3 . 0  L l 3 . 7  -371 
4-4008.0 4-4220 . S I 1  241:T -3:; -1:O 1;372 7 8 . 1  .429 1.148 47 .6  163.4 ,6560 1.641 9 7 . 4  , 591  L . 5  8 1 . 9  103 .2  a 1 7 6  
4-4260 4 -4550  - 1 5 4  121.3 e 0 . l  -.e ,612 9 6 . 6  .394 1.208 190.7 445 .0  ,733 1,6840 110.8 1.099 1.9 L1.O 41 .4  ,404 
le.03 6.32 5 .08  3 . 7 1  7 .11  3.24 16.36 2/1/2 112.7 5 . 0  e8.0 ,436 4.131 3.6 137.7  - . L  101.80 1 . 3 6 7  
- 1 . 5  3 . 7  .e76 102.8 .327 .789 209 .9  455 .4  , 531  1.0470 108.6 1.219 -1 .0  - 9 . 3  2 1 7 . 4  ,395 
17 .6  .2 ,599 93.4 .408 1.186 185.0 450.0 , 7 0 2  1 .6600 112.e 1.007 1.0 L 2 . 0  49.0 ,424  
- 3 . 0  - . e  1.570 74.0 . 4 m  1.112 52.0 183.7  .sreo 1.642 0 7 . 1  . s e i  2.4 8 1 . 4  102.6 . i o %  
9 .60  3.82 1.22 3 . 1 1  16.80 2/1 /2  113.1 4 .4  e4.9  .SEI 4 . 6 ~ 2  6.1  a69.s - 5 . 2  00.70 1 . ~ 9 0  
- .? 
4-3680 4-4011.L .E62 323.7  
4-4011.L 1-4220 .39S 242.4 
4-4980 4-4560 .148 136.1 
l t . 6 1  8.79 
4-se90 1-4014.1 .303 321.6 
4-4014.1 4-4220 . 425  243.4 
4-4260 4-4110 . i s 2  151.7 
13.61 9.64 
4-4017.3 4-4110 .rei? 244 .6  
4-4P60 4-4580 .170 166.1 
15 .10  10.92  
4-3630 4-4015 .1  .e31 S’J3.5 
4-4013.6 4-4230 .406 244 .7  
4-4290 4-4510 .e55 6 7 . 6  
1 4 . 7 6  10.76 
4-4008.)  4 - 4 2 3 0  . 3 5 7  245.4 
4-4190 4-4520 ,229 92.5 
11.12 9.38 
4-1650 4-4007.3 ,177 328 .6  
4-4290 4 - 4 5 3 0  . 2 O S  99.2  
i 2 . 4 8  8 * ? 7  
4-1900 4 - 4 o i r . a  ,349 s13.i 
4-3640 4)-4ooo.t  . t o o  3317.7 
4-4007.1 4 - 4 t s o  . S A *  2 4 3 . 3  
-1.4 
- 2 . 6  
13.9 
0.43 
- . e  




- 3 . 0  
1 1 . 5  
5.16 
8.9 
- 4 . 9  
1 9 . 4  
4 . 4 1  
4 . 9  
- 5 . 2  
2 0 . 6  
4 . 3 6  
1 . 7  
- 4 . 9  
2 1 . 1  
4 . 6 1  
- .e  












- 1 . 1  
-2 .5  
3.96 
3 . 5  
-1 .3  
- 1 . 6  
3.71 
3 . 4  
-1.3 
- 1 . 0  
8.71 
- 
.e6T 1 O S . 9  
1.368 73.2 
.587 89.1 
7.37  3 - 2 1  
,900 109.0 
1.166 11.3  
, 5 7 5  0 5 . 4  
7 . 5 1  3.50 
- MAR0 ARRI 
,350  -801  215.5 
,449 1 . 1 3 3  5 7 . 0  
.428 1.166 179.6  
17.37 2/1/2 113.7  
.379 ,810 220.4 
.464 1.123 62.6 
a455 1.146 1 7 4 . 4  
16.13  2/1/2 114.3 
VAL DATE s 244423 
,334 ,756 163 .7  
4444 1.145 53.3 
4 0 0  1.361 218.4  
19 .60  Z / l / P  117 .4  
455.4 
184.1 
454 .0  
5 . 1  
455.4 
184.0 
459 * 8 
6.8 
0 tee c 
.seo 1.0620 109.0 
,6240 1.642 66.6 
+e67 1.661 113.6 
Ll.7 .,si? 5.301 
. S O 6  1.1260 111.3  
,6020 1.644 08.1 
,625 1.672 115.9 
1 6 . 6  .E82 6 . 1 8 3  
ILC 1979) -
-e .5 - 6 . 7  221.9 
2 . 3  30.6 101.0 
141.0 -10.9 97.30 
1.0 e4.3 5 1 . 0  
1.236 -3 .1  
.$I¶ t . L  
16.4 1 4 4 . 3  
1.011 1 . 0  
- 7 . 9  2 t r . o  
30.1  1 O l . t  
L 5 . 5  66.1  
- 1 t . e  94.60  
,637 02,l 
i . 3 7 1  7 4 . 1  
.683 109.9  





,503  1.009 109.4 1.190 
.e370 1.613 85.1 .¶e5  
.El7 1.9060 106 .1  1.124 
L6.7 .364 4.015 15.6 
1.4 
L . 5  
3.5 
140.6 
4 .0  217.0 
81.3 lOt.0 
1 4 . 9  9.6 
1 5 . 6  91.40 
.E46 88.8 
. 6 6 I  107.0 
i . 3 7 4  1 7 . 1  
1.14 4 . 9 1  
458 .0  
433 * e  
4 5 7 . 0  
185.6 
437.2 
6 .8  
i6s.r 
i 1 . e  
. r  
L . 6  
2.0 
137.6  
* a  
L.6  
2.3 
117 .4  
2 . 3  211 .3  
32.7 1 0 3 . 6  
15.0 17.7 
*3 t i o . 7  
3 3 . 0  104.0 
1 2 . 1  1 o e . w  
1 1 . 3  25.r 
9 . 1  i o ~ . e o  
. s s e  9 2 . 9  
I.375 7 7 . 5  
7.11 4.39 
. m r  105.1 
1 .e03 
, 5 9 5  
1.106 
10.0 
3.5 ,065 99.4 .300 .170 202.6 416.0 .538 1 .0170  107 .6  1 .211  -1.1 -3.6 2 1 9 . 0  ,371 
-1.2 1 .373  76.2  .431 1.154 4 7 . 3  165.6 .6570 1.652 81.6  , 5 9 1  2.7 32.2 103.5  *160 
- . 2  -616 9 9 . 4  .399 1.217 194.6 4 4 5 . 3  . 1 3 1  1.7030 111.1 1.094 1.9 t1 .0  4 1 . 0  . 4 0 9  
3 . 6 1  7.21 3 . 5 1  1 6 . 4 7  e / l / 2  116.6 5 . 0  20.8 .436 4 . 0 4 5  4 . 5  139.4 1 .6  lOC.00 1.329 
4-30ro 4-4009.1 .zzz 522.6 
4-4009.7 4-4230 -371 2 4 3 . 7  
4-4coo 4-4510 116.1 
1 2 . 3 5  8 .54  
4-3660 4-4012.1 .PI6 324.7 
4-4012.1 4-4250 ,394 244.3 
4-4290 4-4560 . 1 5 5  132.3 
12.60 8 . 8 7  
4-3690 4-4015.0  .e96  326.6 
4-4015.0 4-4230 .4L4 2 4 5 . 3  
4-1290 4-4170 .153  147 .6  
13.64 0 . 5 1  
4 - w o o  4-4Ol6.L ,343 333.6 
4-4018.L 4-4230 ,459 246.6 
4-4t90  4-4500 .164 162.6 
14.95 10.60 
4-3040 4-4009.1 -164 541.9 
11.93 10.09 
4-8610 4-4000.8 ,177 331.3 
4-4000 4-4830 .L27 99.0 
4-4009.6 4-4e40 ,362 245.8 
4-4300 4-lit0 .e54 93.8 
4-4ooa.e 4 - 4 ~ 4 0  . 3 s i  ~ 4 1 . 5  
m.15 9.30 
4-3000 4-4001.1 .tee si1.0 
4-4009.1 4-4c40 .ago c45.4 
4-4100 4-4640 .LO3 101.1 
1e.r1 @,@e 
-1 .1  3 . 7  ,074 102.4 . 3 m  ,786  e00.e 459.9  , 530  1.0430 10s.s i . t i r  -1.0 -5.2 2 i e . r  .394 
- 3 . 9  -1.2 1.372 74.9 .439 i . 1 4 6  51.4 106.1 ,6440 1 . 6 5 3  65.3 .SO7 L e 6  31.6 103.0 .185 
i 6 . 0  .e ,602 96.2 .410 1.192 189.0 449.6 ,703 1.6000 112.2 1.009 1.0 22.0 49.6 a426 
5 - 6 1  3.92 7.32  3 . 2 7  16 .63  L/l/2 117 .e  4 .4  21.S ,367 4 .S26  5-6 14f .L  -3 .1  100.00 1.363 - 
-1.1 
- 3 . 3  
15 .4  






. s  
4.07 
3.9 -691  100.0 
-1.0 1.368 7 1 . 1  
4.20 
.8 .176 aa.3 
.E84 1 0 5 . 5  
1.370 7 3 . 3  
.568 92.5 
7.47 3.23 




60 109.6 1. 
4 64 .8  . 
I5 5 . l O T  1 
80 1 1 3 . 1  1. 
e5 -e.* 
62 1 . 5  
63 1.6 
36 -3.1 
7s t . 3  
1.0 140.1 
1.0 P43 .5  
ire 1.0 
-6.Y 223.1 




* 1 92 
1.395 





!OD 111.3 1. 
6 84.2 * 
b7 115.5 1. 
I5 0.011 1 
- 7 . 0  t t 0 . L  
L 5 . 3  60.7 





a - MAR8 ARRI 
,044 00.1  
1 . 3 7 6  T 6 . 8  
. e77  1 1 O . t  
1 .CO 1 . 5 1  
.e50 9L.4 
1.370 11 .8  
,631 101.0 
7 . w  4.9L 
9.0 





C O . 1  
4 .31 








IO 101.5 1. 
I4 04.0 , 
100 101.4 1. 
IO 3.316 1 
ea .T 










. 4  
170 106.7 i. 
I3 1 4 . L  . 
!OD 110.0 1 s  









STOPOVER TIME * 60 D A Y 3  1980 OUTBOUND SXINf8Y M133)IO?: DURATION 5 600 P A Y S  
WAR8 ARRIVAL DATE 
: 1 JAN E 4 4 4 2 4 0  198- 
PER I H 
PERIH 





29 .3  
_- 
-871  102.0 ,321 -183  207.9 456.4 
1.374 1 5 . 1  .441 1 . 1 5 5  50.7 188.4 
.BO6 98.9 .414 1.200 193.1 449.3 
7.43 3.10 16.91 2/1/2 120.8 4.3 
,881 109.1 ,347 ,791 213.5 456.3 
1.312 73.5 .412 1.14% 55.4 188.8 
. w i  91.3 .427 1.114 i e 7 . z  453.6 
.e93 i08.e .314 .a10 2ie.s 456.3 
,571 91.3 .446 1.152 i e i . 6  458.1 
7.58 3 .33  17.31 W 1 / 2  121.1 4 . 7  
1.370 71.7 .466 1.138 60.8 188.9 
7 . 7 7  3 .40 17.85 2/1/2 121.5 6 . 1  
- HARS ARRlVAL DATE = 2444250 (11 . 
- - 
P31 1 ECCEN SUA 
PSI 3 ECCEN SUA 
PSI 1 ECCEN SMA 





SUN A 8UN R 






1 1 1 . 4  
3.954 
- _  
v e  
v 4  
V I  
INC- 
1.209 . 192 
1.096 
6 .1  
-_ 
_ _  - 
I 2  
I 4  
I 6  










- 3 . 5  
32 .5  
21 .o 
3 . 9  
-1 .2  020.0 .394 
31.8 104.0 - 9 9 0  
22.8 50.0 .429 
- . 9  100.30 1.324 
- 6 . 6  224.4 .429 
31.0 103 .6  . 1 9 1  
24.3 S8.5 . 44?  
- 6 . 3  98.00 1 . 3 5 1  
-1 .7  229.4 .451  
30 .3  103 .1  .PO5 
25.5 6 1 . 1  a470 
-12.4 95.40 1.39L 
- -  -_._ __ ._ 
LAUNCN 3UNGBY (PEE01 R A l  
OWNGBY ARRIVE (PEE03 R A 3  
DEPART RETURN (PEE05 R A 5  
PROP AERO 
4-4010.6 4-4240 .371 245.7 
12.T6 8.83 
321.8 
2 4 6 . 3  















9 .91  
327.6 
247 .1  


















4-saro 4-4010.6 . e l 9  3 2 4 . 2  







OECLl I 1 V 1 
OECLS I 3 V 3 
DECL5 I 5 V 1 
OVL O V A  EVA- 
.3  3.5 .e63 
- 5 . 1  - 1 . 3  1.375 
21.0 - .2 ,622 
4 . 9 8  3.93 7.32 
-4 .8  
19.6 
5.53 
- . 6  
- 4 . 1  
16.7 






- 6 . 7  
19.3 
4.15 
6 .8  
20.6 
4 . 3 9  
3 .3  




- 6 . 1  
21.2 
4.93 
- . 3  




-4 .9  
17.8 
6.15 
- 1  
- 4 . 1  
13.7 
7.00 
- . r  
-1.8 
R A L  EPEE02 







- A  
1.0140 
1.864 
I .  7280 
.436 
---- 
.529 1.0380 1 0 R . 5  1 .215  - 1 . 6  
,6450 1.665 63 .5  ,586 2 . 7  
28.2 .388 4 . 4 1 3  5 . 2  143.1 
.519 1.0710 109.7 1.223 - 2 . 4  
.e290 1.661 8 3 . 0  .Sa3 L .6  
.673 1.6780 113.6 1.085 1.8 
L2.9 .337 5 . 0 2 7  6 .3  145.3 
. IO7 1.1130 111.2 1.233 - 3 . 0  
.639 1.6660 115.2 1.079 1.8 
. ro3  1.6960 1 i 2 . 4  1.091 1 . 8  
.6080 1.669 82 .4  . ~ 7 7  e.4 
19.7 .e88 5.036 13 .6  141.9 
IAN 19801 - 
- ._ .. - -____ 
99 .0  ,308 .775 201.5 455.5 
76.3 ,433 1.161 46 .8  188.1 
102.1 .407 1.228 199.0 4 4 5 . 2  
3.85 16.63 2 /1 /2  120.5 5.0 
216.3 -371  
104.4 . i 8 $  
41.7 .416 
lO2.20 1.288 
4-3880 4-4013.1 ,253 
4-4013.1 4-4240 .394 
4-4300 4-4580 . l 6 8  
13 .01  
3 .6  
























- . e  
4.05 
3.6 




-1 .6  
.I 
4.30 

















































.e42 81.2 .so6 .718 173 .6  460.4 .m .9e9 107.1 1.197 .7  2 .2 ~ 1 3 . 6  .a70 
1.377 76.5 .435 1.168 45 .9  190.3 ,6600 i.arr 82.2 .s93 3 . 1  32.9 105.6 -190  
. w e  i i 3 . 0  .433 1.383 221.4 433.3 .re4 i .9820  110.3 i.isi 3.2 16.3 11.4 . 4 i 7  




-848 91.8 e294 -762 184.4 
1.378 77.4 .430 1.172 43.0 
.670 110.5 .423 1.328 2 1 5 . 3  
7.37 1.53 16.64 2/1/2 123.4 
,854 91.4 .297 ,167 193.0 
1.378 77.2 ~ 4 3 1  1.171 43.7 
7.38 4.85 16.10 2/1/2 123.4 








8 . 6  
.538 .9860 1 0 6 . 9  1.200 . l  
.669D 1,676 82.5 A 9 6  3.3 
,766 1.8900 110 .7  1 .121  2.6 
34.1 .479 3.409 14.1 141.6 
.139 .9950 107.0 1.204 -.I 
,6670 1.676 82 .4  ,195 3 .2  
,748 1.6170 111.2 1.111 2.2 
3 2 . 1  .4 ro  3 . ~ 6  i i . 3  142.1 
.3 214 .1  .314 
3 3 . 6  106.1 ~ 1 8 7  
13.5 103.50 1 . 1 5 5  
- 1 . 6  215.2 -318  
33.4 106.0 .168 
19.2 33.6 - 4 2 0  
10.2 103.60 1.200 
1 1 . 5  25.5 .417 
4 - 4 0 ~ 0 .  a 
4-4250 
4-4540 
4-3670 4-4011.0 ,216 
4-4011.6 4-4250 .372 













. i e r  
mi 98.5 ,308 .773 eoo.3 457.0 ,535 i . o i i o  101.6 1.206 -1.1 -3.5 c i r . 6  . s i 2  
1.377 76,4 -436 1.168 46 .2  190.3 .6590 1.677 82.2 .193 3 . 1  32.6 105.8 ~ 1 9 1  
.630 104.9 .417 1.243 203.2 445.0 .Ye5 1.7610 111.8 1.102 1 .9  21.0 41.6 e426 
1.45 4.27 16.84 2/1/2 123.6 5.0 30.1 .431 3 . 8 5 1  8.1 143 .3  6 . 1  102.50 1.244 
,868 101.6 .324 . I 8 1  206.8 456.9 .See 1,0340 108.5 l .f!14 -1.1 - 5 . 1  L21.3 .393 
1.376 T5.2 a443 1.163 50.0 190.5 .6410 1.678 81.9 ,590 2.9 32.0 101.5 e191 
.613 101.7 .421 1.210 197.2 449.0 .701 1.7190 112 .7  1.094 1.8 2 2 . 1  .!IO.&?' .435 










-6.5 225.7 . 4 2 l  
31.2 1 0 5 . 1  -2OL 
2 4 . 2  5 6 . 1  a449 
-3 .9  96.30 1 .316  
- 7 . 6  230.7 ,455 
30.3 804.0 .el0 
-9 .6  95.60 1.353 
25.4 01.4 .*eo 
. i r g  336.7 
. z r ~  102.3 










4 . 1  








- 6 . 8  








- . 7  
4.1L 
3.4 
-2 .2  
- . 2  
4.18 
3.5 








- 1 . 7  




7 .51  8.23 











































l . L 2 3  
2 / 1 / 2  
182.8 458.9 
42 .9  192.3 
219.7 437.1 
126.2 8 . 9  
. I 3 5  .9860 
,6880 1.689 
. n e  1.9680 










8 0 . 9  
111.5 
3.350 
1 0 7 . 1  
8 0 . 9  
111.9 
3.471 
1 0 7 . 6  










l l i . 1  
79.e 
1 1 5 . 1  






















, 5 8 5  
1 .OB2 
9.6 






1.205 . 198 
1.114 
12 .7  
. l  
3 .6  








2 . 0  
145.4 
- 1 . 7  
3 . 1  
1 . 6  
- t . 3  
2.9 
1 . 7  
149 .1  
141.0 
- 3  Cg6.0 
3 3 . 9  10:.9 
15.6 103.50 
-1 .6  216.6 
33.8 107.9 
12 .5  103.80 
-3.5 219.2 
11.8 01.5  
i 9 . e  33 .1  
3 3 . 1  i o r . 6  



















. ~ Y L  
. L O I  













4-3190 4 - 4 o i r . e  
4-401?.9 1-4960 
4-43CO 4-4170 
4-3soo 4 -4021 .1  











' 128.2 6 . 8  
.e13 327.3 
.37e L49.9 
.222 1 1 5 . 7  
13.84 9.66 







126.6 4 . 1  
,245 328.3 
.393 250 .5  
.198 125 .1  





- 5 . 1  te2.r 
3 e . r  101 .4  
22.7 10.3 
3 . 7  101.00 
.e83 
















2 S Z . i  
116.0- 
10.21 
.o r5  104.2 ,344 . r e 8  2 i i . r  457.3 
1.317 73.8 .4s6 1.134 53.8 192.1 
,803 101.1 ,435 1.190 195.2 452.8 
7.81 3 .80  17.47 L/l /2  126.9 4 . 3  
,886 101.4 ,570 .EO1 216.5 457.3 
i . s r 5  72 .1  ,469 1 . i ~ ~  59.0 192.6 
.sea 97.3 .445 1.162 io9 .3  451.0 
8 . 0 0  3.58 17.61 2/1/2 127.1 5 .6  
. MARS ARRIVAL DATE = 2444270 I 3 1  
.e50 94.4 .E99 .763 190.4 458.5 
1.382 77.3 .437 1.186 4 2 . 8  194.4 
-678  113.4 ,454 1.341 217.6 440.9 
7.66 8.15 17.45 21112 128.6 6 . 6  
.856 97.6 a308 .768 197.9 458.1 
1.382 76.6 .441 1.183 45.0 194.4 
.e54 i i o . 6  .445 1.286 211.1 444.7 








21 .1  .294 
JAN 19801 - 











-1 .0  
- 7 . 1  
30.3 
25 .3  
- 7 . 3  
-1 .6  
34.2 
1 9 . 2  
14.9 
-3.4 
33 .1  
10.6 
eo.9 
227 .0  
50.9 
90. 70 
231 .9  
106.6 
67.7 
96.  20 







49 .1  
103.10 
- . l  
- 5 . 8  
18 .6  
6 . 0 8  
. 3  
- 4 . 8  
1 5 . 1  
6 .68 
4 . 9  
-10.4 
e1.1 






. 4 5 2  
.ire 
1 5 . 0 1  
-t.9 
1 .6  
151.7 




- .7  
4.26 































4 .31  
4-3660 4-4016.2 . 2 4 1  329.6 .7  3.5 .e83 100.7 
4-4330 4-4560 . e l 9  124.3 20.7 .e .632 107.5 
4 - 4 0 i e . t  4-4270 .392 252.7 -8.0 -2 .3 i . 3 8 1  1 5 . 5  
14-43 10.03 5.32 4 .41  7.80 4.10 
e323 . . 7 7 1  204.5 457.9 - 5 2 5  1.0250 108.1 1.210 -1 .7  - 5 . 0  L24.1 -39L 
.448 1.178 48.5 194.5 .65lO 1.108 78.8 .595 3.4 32.4 109.6 - 2 0 6  
.441 1.240 205.5 448.6 .694 1.7870 113.5 1.104 1.8 22.8 5 0 . 5  -4S4 
7.49 2/1/2 129.0 3.9 28.5 .391 4 . 0 5 1  9 . 1  149.1 6 .0  101.30 1 .195  
4-3690 4-4018.9 .216 332.8 .2 3.5 .872 103.8 
14.66 10.13 3.97 4.14 1.93 4.17 
4-4oie.e 4-4270 . * i o  2 5 3 . 1  - 6 . 7  -2.1 1.319 14.0 
4-4330 4-4570 . i s 6  134.7 19.1 . s  ,611 104.1 
.343 .785 210.3 417.9 .si5 1.0540 109.6 i . e i r  - e . 3  -6 .4 2 ~ 6 . 4  . d i e  
.4se 1.172 53.0 194.6 .6360 i .708  78.3 .591 3 . 1  31.3 i09.3 .21r 
.442 1.202 199.3 452.5 .671 1.734D 114.2 1.094 1.6 24 .1  59.1 'e461 
7.63 2/1/2 129.2 4 . 1  25.2 ,344 4.593 6.8 151.1 - 6  99.10 1.L34 
4-3900 4 - 4 0 t Z . l  .320 337.2 .8 3.6 .a82 P06.9 
4-4OL2.1 4-4270 .450  255 .1  - 5 . 6  -1 .9 1.370 12.3 
4-4310 4-4580 .160 141.4 16 .e  .8 . W e  100.4 
15.30 10.87 6.76 4.73 8.12 3.81 
.368 . I 9 7  215.4 457.8 .104 1.0910 111.0 1.226 -e.# -1 .4 t 3 3 . 3  a450 
,449 1.170 193.C 4S6.0 .645 1.8960 I 1 1 . t  1.085 1.6 E I . 2  67.9 . 4 ? 1  
7.08 E / l / L  129.4 5.3 21.8 .e96 5.288 8 . L  133.7 -4 .6  96.60 1 . C 7 1  
.470 1.164 58.0 i 9 4 . i  .6170 i . n i  1 7 . r  .see r . 8  3 0 . 2  109.1 .,eo 
HARS A R R X ~ ~ L  OATE = e444t80 I10 PEI) 1980) 
4-3870 4-4015.1 .207 310.7 e.9 3.4 .054 9I.L ,308 ,766 196.7 458.6 .530 1.0020 107.7 I.LO3 -1.1 -5.4 L 2 2 . I  ,373 
4-4340 4-4550 .E73 116.9 21.1 -.e .670 I ( 3 . 5  ,463 1.317 215.9 444.8 .707  1.9270 113.8 1.123 -0  t 0 . 6  4L.L -469  
i l . 3 1  10.86 4 . 7 9  4.48 7.$5 9.06 I 7 . 8 3  t / l / t  130.8 4.0 32.6 . 4 3 i  3.542 1B.J 14S.S 23.5 103.50 1.097 
4-3660 4-4017.2 .e31  331.0 1.2 3.4 .e60 $00.3 ,322 ,172 203.3 458.4 . I t 3  1.OtlO 108.5 l.tO8 -9 .7  - 5 . 0  t t ( l . 6  -3OC 
4-4017.L 4-4t60 e392 LS5.0 -9 .4 -&.I L.383 71.7 -450 1.167 47.0 196.4 .(IS30 1 . 7 t O  l r . 4  ,599 3 .  3 t . 6  1 I t . t  -Clt 
4-4340 4-4560 .242 l L 4 . t  t 0 . 7  .t .64J 1110.4 .455 1 . t63  209.7 448.4 .689 1.837D i l 4 . t  1.810 1. &&.I 50.7 a466 
4-4ois.a r-reso .313 254.4 - 1 8 . 0  -3 .a 1.304 r6 .8  4 4 3  i.191 44.3 196.4 .e630 1 . 7 ~ 0  77.1 .doe 4 . 0  33.8 i w . 5  . to8  
is.08 10.54 5 . ~ 6  4.54 7.03 s .1~8  i7.10 w i l e  1 a i . 8  3 .0  e9.5 .3w 8 . e m  11.4 M . S  0.6 10a.60 1.147 
70 
STOPOVCI TIHE SO DAYS 
LAUNCH 8UNGOY SPEED1 R A l  OECLt 
IUNGBY A R R I V E  SPEEDS 1 1 3  OECLS 
O C C A R T  RETURM SCLEO5 R A I  OECl.5 
CROP AFRO D V L  
1980 OUTOOUNO SWYNGBY 
3.1 a878 108.1 .SO8 ,793 814.3 
-L.L 1.360 1 t . S  .41t 1.17s 17.1 
,8 ,801 103.4 .4$5 1.101 107.3 
































ITOCOVER TIME s 60 D A Y 8  I960 OUTBOUNO SWINGBV 
- _ _ _ ~  
LAUNCH 6WNGI)Y 8 P E E O l  R A I  OECL1 I 1 V 1 P S I  1 ECCEN SMA T H E 1 1  T H E T Z P E R I H  -A&EL-PSI  
SWNGIY ARRIVE ) P E E 0 3  1113 OECL3 I 3 V 3 P S I  3 ECCEN 3MA THE13  WET4 P E R l H  APHEL PSI 
OEPART RLTURN W E E 0 1  R A S  OECL5 I 1 'I 5 PSI 5 ECCEN 0MA THE15 THE16 P E R l H  APMEL PSI 
PROP AERO OVL OVA EVA OVO -EVR-TYPE__S_UN_L_-3~N R K,PPA_-A* - _E 
MARS ARRIVAL OATE : 2444110 (24 AUG 1976) --- - 
MISSION OURATION 3 7 L O  D A Y 8  
MARS ARRIVAL DATE 1 2 4 4 4 1 1 0  
L 4  AUG 1979 
4 V 4 I 4 OECL4 R A 4  6 P E L 0 4  
6 V 6 I 6 OECL6 RAE IPEEO6 
INC A!? OECLP E T A  C E R I C  
2 - i  -i 2 OECLZ mt ~ r t e o t  
- 
I_- 
4-3620 4-3997.4 . i o 2  332.9 1.6 3.3 ,011 60.4 .tee .m ~ 7 1 . 1  455.0 .149 . m e  io1.5 i . r o 6  i . 6  6.e ioi.7 . 347  
4-3997.4 4-4110 ,347 235.0  4 . L  1.1 1.405 78.7 ,469 1.286 35.9 136.3 ,6640 1.892A 116.1 . I 3 5  1.4 t l . 3  133.1 
4-4170 4-4540 -104 141.0 13.7 -.I .611 74.3 .413 1.203 114.9 449.1 ,706 1.700 112.4 1.086 1.6 1 6 . C  30.L 
14.62 6 - 3 5  4.44 6.49 9.67 3.68 16.94 2/1/2 31.3 3.7 39.1 .496 2.966 6.2 lL5.1 2.9 107.10 **SO 
4-36PO 4-4000.6 .196 
4-4000.8 4-4130 ,363 
4-4190 4-4540 .153 
12.66 
4-3630 4-5991.7 .le7 
4-3997.7 4-4130 .334 
4-4190 4-4150 ,160 
12.9) 
4-3640 4-3997.1 .169 
4-3997.1 4-4130 .320 



































. e t 0  




4 - 4 L l O  
4-3630 
4-3999.a 
4 - 4 L l O  
4-1640 
4-399B.6 








4 - 4 1 5 0  














t 3 2 . 4  
134.0 
7 . 7 2  




- M A R 3  ARRIVAL DATE = 2444150 3 OCT 1979) - 
3.7 .E45 03.4 .314 . I68  165 .0  419.4 .$e6 1.006 
-4 1.370 Y 5 . 6  .432 1.141 49.7 160.1 ,0100 1.639A 
-.I ,627 03 .1  .376 1.201 166.3 444.3 . 749  1.652 
3.97 7 . 3 7  2.31 11.90 2 /1 /2  64.7 5.1 26.9 , 4 1 7  
3so.s 9 .0  3.3 ,852 00 .9  ,264 , 7 7 0  177 .3  451.5 ,152 .ges 
P32.4 1.6 - 5  1.374 I7.8 e420 1.116 42.3 159.3 e6720 1.645A 
146.7 13.0 - .2  ,621  79.6 .409 1.189 164.1 450.1 .703 1.675 
7.63 4 . 8 1  3 .61  7.25 3.33 16.81 2 /1 /2  62.9 4.3 32.6 .519 
320.4 
232 .5  
116.4 





3 . 3  .dl8 92.7 ,276 .774 107.L 453.8 , 159  .9900 
.I 1.374 76.3 ,417 1,161 40.6 159.0 .e760 1.646A 
.L , 6 1 4  71.3 .4ii i . 1 ~  160.4 416.4 ,647 i.709 







1 l Z . I  
3 .  130 
101.0 










' i . o o a  
I l.tO7 
1 . a 4 1  I 1,064 
2.4 
L.0 5.9 LO3.7 
1 . 7  t 6 . 9  120.2 
1 . 7  17 .9  32.3 
127.1 8.0 90.10 
1.3 4.3 199.6 
1 . 7  26.5 1LC.L 
I 1 . 6  19 .9  39.4 
121.6 4.4 104.00 
' . I  c . 4  199.0 
1.7 26.4 122.7 
1.9 L l . 6  46.6 




, 306  
1 . 1 5 3  
.340 





1 . 1 5 ~  
MARS ARRIVAL DATE : 2444160 (13 OCT 1979) -- 
4-8630 4-4000.0 ,174 332.4 6 . 5  3.4 . O S 1  66.4 ,287 . I 6 9  176.1 416.1 ,549 ,990 106.4 1.P04 1.3 4 - 3  201.1 , 3 4 4  
4-4000.9 4-4160 .344 P33.0 1.1 . 3  1.371 77.1 .416 1.140 4 3 . 6  163.7 .e690 1.626A 101.1 -627 1.6 27.9 116.0 . .l7C 
4-4220 4-4110 -146 144.3 13.6 - .E .El6  81.9 .401 1.189 167.5 449.0 .713 1.665 111.7 1.066 1.6 t 0 . t  39.9 -417 
lI.07 7.45 4.34 3.62 7.02 3-11 16.63 L / l / 2  71.7 4.4 32.0 .SO6 3.625 6.4 lL6.7 5 . 7  103. t0  1 .334  
4 - w o  *-SOSP.I . too  3ze.i 3.0 3.3 .a57 92.4 .e79 .773 ias.e 454.3 .157 .sego io1.s 1 . ~ 0 7  .I 2.4 200.t .333  
4-3999.9 4-4160 ,533 233.0 1.2 . 3  1.372 76.1 .41S 1.152 41.6 163.4 .6740 1.629A 101.1 .629 1.6 LY.9 116.6 ,170 
4-4tP.O 4-4160 a177 155.7 11.0 .EO9 77.0 .436 1.177 163.4 414.9 .662 1.692 114.4 1.004 1.9 21.9 47.3 . * 4 6 L  
11.60 6.OL 4.27 3.19 6.99 3.75 17.61 C/l /2  71.2 1.1 32.6 ,541 3.539 2.6 116.6 Le1 104.60 1.373 
4-4OOO.L 4-4160 -336 L33.0 1 . t  . 3  1.37t 77.9 .416 1.110 42.4 163.1 .6720 1.629A 101.1 .6t6 1.6 27.9 116.4 el71 
4-42LO 4-4170 .22 l  164.1 6.1 .6 .e03 73.0 .486 1.166 160.0 461.6 ,199 1.733 117.6 1.062 2.1 13.4 3 4 . 1  .SCO 
I-SISO 4-4ooo.t . i o 3  316.0 -.o 3.4 .e63 95.7 .283 .773 i94.e 413.1 .157 .wee 106.0 i . ~ m  .i .s  ~ 0 1 . 3  .SSI 
12.61 9.22 4.46 3.60 7.00 4.76 19.03 O / l / L  71.4 7.4 31.7 .526 3.662 1.7 iL7.2 -1.6 104.60 1.404 
4-3oeo 4-4.001.6  io 514.1 -2.0 3.1 90.6 ,294 .re4 ~02.4 453.1 .553  1.0iso L O I . ~  i.ti4 - . q  -1.6 t03.7 , 511  
14.7~ ii.01 4.84 3.84 7.04 0.24 LCI.OL t / i / 2  72.0 10.7 29.4 4 8 7  3.942 5 . 7  I C I ) . ~  -1.7 IOS.~D i . 4 3 4  
4-4001.0 4-4160 ~ 3 1 1  23C.O 1.1 . I  1.370 77.1 .420 1.146 45.0 163.9 .E630 1.627A 101.0 .E26 1.8 L6.O 117.7 a 1 7 3  
4-4220 4-4160 .LEO 169.9 6.7 1.0 ,197 66.6 .549 1.117 117.4 469.1 ,521 1.792 1 t 2 . 3  1.060 L.4 t4.6 61.5 .Sa8 
MAR8 ARRIVAL DATE = t444170 (23 OCT 1979) 
4 - a m  4-4oot.i .si6 334.8 7.e 3.4 .a49 $7.9 .e90 . ie6 814.9 430.1 .s45 .sso 1os.e 1.~03 1 . 3  4.3 eot.6 .34e 
10.04 1.35 4.19 11.49 8 . e ~  2.08 111.41 t/we i10.3 4.9 31.8 .495 s.8~0 1.1 it7.e 7.1  IOL.BO i.wt 
4-400t.l 4-4170 ,346 233.9 .4 . l  1.369 77.L A 1 7  1.143 44.7 167.6 ,6660 l.82OA 96.3 . E l 7  1.9 t9.t 111.9 . I 6 6  
4-4160 4-41150 .140 141.1 14.8 -.C .6lL 84.3 ,399 1.189 l 7 i . I  446.1 .?LO 1.696 111.3 1.068 1.1) 20.4 40.3 -409 
72 
TOPOVKR TIWE a 10 D A Y 8  Y l S I l O N  DURATION : 720 D A Y S  
UARS ARRIVAL O A T E  :: 244i(l70 
23 OCT 1979 
PERlH APHEL PSI  4 V 4 I 4 OECL4 R A 4  EPEE04 
PERIH APHEL PSI  6 V 6 I 6 OECLO R A E  EPEE06 
- A  KAPPA INC E RAP OECLP- E l l  -CERIC 
P E R I H - - A P H E L ~ S I  F 7  z -t 2 O E C L ~  R A P  SPEEOP 
.35s .SEED 1 0 6 . 0  1.206 . I  2.4 201.5 
.a74 1.679 113.7 1.084 1.9 22.1 4 1 . 8  
.6720 1.621A 98.6 .619 1.9 29.2 114.1 
32.5 .534 3.519 3.8 127.6 3.5 104.40 
106.1 1.209 . I  
98.6 . E l 6  1.9 
116.7 1.061 2.0 
3.691 .4 126.1 
106.7 1.21s -.I 
96.1 .618 1.9 
i 2 o . r  1.079 2.3 
3.964 4.4 ir9.t 
1960 OUTBOUNO SWINGBY 
___I___.- 
DECLl 1 1 V 1 PSI  I ECCEN SMA THE11 THETP 
DECL3 I 3 V 3 PSI  3 ECCEN SMA THE13 THE14 
OECLl I 5 V 3 PSI  I ECCEN SMA THE15 THE16 
LAUMCW WINGBY )PEED1 R A I  
9WNG8Y ARRIVE 8PEE03 RA3 
DEPART RElURN 8PEEO5 R A 5  
PROZ-!ERO OVL OVA EVA O K D E Y R T Y P E U h ( _ F _ 9 U N  R_ 
4-4000.7 4-4170 $336 253.9 .4  . l  1.370 78 .0  ,413 1 . 1 4 7  42.3 167.4 
4-4230 4-4560 , 1 6 4  154.1 11.6 .2 . 6 O S  80.4 .427 1.176 166.7 453.7 
4-8640 ~ - ~ o o o . ?  .le9 323.9 3.1 3.3 .a56 92.0 ,281 . ? a  105.2 414.8 
11.16 1.73 4.27 3.45 6.85 3.46 11.31 24ii2 79.7 4.9 
4-3650 4-4001.1 .182 317.4 
4-4ooi.i 4-4110 . 3 3 ~  233.9 
4-4230 4 - 4 5 7 0  .eoi  164.0 
12.19 8.73 
4-3680 4-4002.4 .208 315.2 
4-4002.4 4-4170 ,351 233.9 
4-4230 4-4560 ,253 171.1 
13.66 10.35 
,862 95.4 .284 .776 193.9 453.9 .556 .9970 
1.370 77.6 .414 1.146 42.9 167.5 .E710 1.820A 
.597 71.6 .470 1.164 162.7 459.9 -617 1 .711  
6.86 4.29 16.56 2/1/2 79.0 6.6 31.4 .524 
. 3  202.4 .339 
29.2 114 .4  ,164 
- . 2  104.40 1 .411  
2 3 . 1  55.3 .so0 
.I 3.4 
. 4  .1 
8 . 8  .I 
4.44 3.46 
-1.6 3.5 ,869 96.S .294 .le2 201.6 413.5 .552 1.0150 
.4 . I  1.369 17.0 .it6 1.142 4 5 . 5  i 6 7 . 0  ,6640 i.6i9~ 
4.80 3.50 6.90 5 . 5 5  20.16 2/1/2 80.4 9.7 29.2 ,481 
10.9 4.2 -.e - . I  
18.4 - . 5  
1 . 7 1  5.78 








-.4 - . I  
12.8 .e 
4.26 3.39 
6.3 1.0 .59i 70.1 ,125 i . 1 5 4  is9.6 4m3.6 .a40 1.160 




4 . 4 3  
- l . L  
-.3 
6 . t  
4.77 
-2.4 





4 . 5 1  
I.?! 
-1.2 
13 .6  
4 .L9  
1 .8 
-1 .L  
9.9 
4 . 4 1  




- 2 . 0  
- 1  .o 




4-3820 4-4010.8 ,263 352.0 
4-4010.1 4-4160 .432 256.6 

















































. T I 0  158.5 464.1 .491 1.029* 110.6 
1.115 59.3 173.3 .6170 1.6131 95.3 
Wl/2 91.5 6.0 24.8 .522 4.851 
.752 l S l . 1  475.1 .411  1.093 llS.9 
1.070 76.4 176.0 .5320 1.608A 94.0 
2/1/2 95.5 6.0 18.3 .191 8.300 
1.206 119.9 442.4 .mi 1.651 io9.e 
i.206 119.9 442.4 . m i  1.651 109.2 
1.198 t . 2  5 . 7  212.5 - 4 5 8  
1.069 5 2 2.0 1.  29.6 1 0 . 1  106.8 33 0 . 3 r 6  119
1.194 2.9 5.5 t 2 4 . 3  -161 
14.3 i33.9 14.0 04.60 1.118 
.MU 1.9 26.1  101.1  . c i s  
1.089 1.0 10.1  33.0 .s78 
18.4 142.1 18.2 88.8L 1.013 
1.202 1.3 4.2 204.3 ~ 3 5 3  
.EO8 2.0 50.1 110.2 ,164 X 
1.086 1.8 20 6 4 0  6 ,404 











4-4001 - 0  












































i 3 r . s  
.768 173.6 457.4 
1 i . 1 4 0  4 5 . 8  111.5 
1.191 174.8 447.3 
I2/1/2 68.3 4.6 
b .710 164.1 455 .3  
1.144 42.8 171.1 
I 1.176 170.1 452.6 
2/1/e 87 .7  4.7 
.541 .991 106.6 
.6630 1.617A 96.0 
.re8 i . 6 5 6  111.0 
31.1 .481 3.736 
,553 .9880 106.1 
.8710 1.618A 96.2 
,685 1.669 113.1 
32.3 ,527 3.197 
1.20s . r  2.4 202.8 .330 
. a i i  2.0 30.2 i i 0 . 9  . i o 1  
1.064 1.9 22.4 4 6 . 3  -439 
5.0 1Lb.b 4.9  103.90 1.387 
4-3680 4-4003.L .e05 310.3 
4-4003.C 4-4160 .352 235.0 
4-4C40 4-4560 .e29 1 7 1 . 7  
13.18 9.14 
3.7 .676 i o i . 2  ,310 ,789 201.1 453.8 ,544 1.0330 107.5 1.210 -1.2 - 3 . 1  209.0 .37e 
- . i  i.861 7 5 . 9  .res 1.134 49.1 171.0 .6130 1.616~ 95.9 .so5 2 . 0  30.0 100.3 ,161 
3.si (1.92 0 ~ 5 3  e i .51  2tv2 89.0 12.2 20.4 ,435 4 . m  7.0 i a i . 8  -7.5 ioi.40 i.480 
1 . 5  .079 66.6 ,569 1.141 159.4 472.3 ,491 1.791 123.9 1.078 2 .5  23.9 10.8 .a19 
--- - MAR3 ARRIVAL DATE 0 2444190 (12 NOV 1979) 
4-38ro 4-400s.t ,230 si7.i 
4-400S.L 4-4160 ,372 235.2 
4-4240 4-4590 ,291 177.5 
15.32 11.81 
4-3830 4-4004.0 ,167 339.8 
4-4004.9 4-4190 ,360 236.5 
4-4250 4-4510  ,L35 133.0 
10.84 7.36 
3.5 ,046 01 .7  ,290 , 7 6 5  172.1 450.2 . 5 ~ 7  ,993 1 0 7 . 1  1.201 1 . 3  4.2 c06.c .s60 
-.3 1.389 76 .6  ,421 i . 1 ~  46.8  174.9 ,6600 i.6~91 93.1 ,601 2.1 30.8 107 .1  . i e4  
3.48 e.06 2.07 16.20 w1/2 95.7 4 . 0  30.7 ,405 3.774 10.1 131.1 10.0 i o i . 20  i.eoo 
-.2 ,600 69.2 '.SO9 1.193 178 .1  446.7 ,729 1.657 110.0 1.007 1.8 20.8  40.9  ,401  
4-3840 4-4OOL.9 . l ? l  326.1 
4 - 4 O O t . C  4-4190 .E41 t38.3 
4-42BO 4-4560 . I 4 7  146.3 
4-1850 4-4002.0 .160 320.8 
4-4002.0 4-4190 .341 236.3 
11.4L 6.03 
80.18 7.39 
4-4ta0 4-4110 . i r i  m . 5  
4-1)#70 4-4001.1 . I S 5  316 .1  
4-4008.1 4-4190 .I7L L38 .6  
11.55 11.04 
4-4C5O 4-4190 .cos  176.7 
8.7 .E74 100.0 .310 ,767 206.8 414.2 
- . 3  1.388 73.9 ,425 1.138 46.9 175.1 
1 . 4  ,574 1 0 . 3  , 5 4 5  1.138 161.5 410 .0  
1.¶t 6.91 5.61 t0.74 L/l/Z 96.1 1 i . t  
3 . 8  ,644 6 5 . 9  ,304 ,763 170.4 459.1 
- .L .606 91.6  ,366 1.197 162.6 448.3 
3.13 6.93 2.92 16.27 2/1/2 102.2 4.9 
3.4 , 0 5 1  90.7 ,266 .767 101.7 456.5 
- MARS ARRIVAL DATE = e444too (22 N( 
-.5 1.369 76.2 . L E I  1.160 41.9 110 .0  
-.I 1.371 77.8 . a i r  1.140 43.6 117.6 
.L .597 80.2 ,409 1.179 171.3 4 s i . i  
3.44 6.04 3.05 16 .81  2/1/2 ioi.5 4.11 
3.4 .os1 94.3 .206 ,772 190.9 455.3 
- . 5  1.371 77 .6  ,418  1 .241  43.4 i77.6 
.I . I 8 6  84 .1  .436 1.163 172.4 456.2 
3.43 8.63 3.40 17.65 2/1/2 101.5 5.6 
.8530 , 5 4 5  1.0300 i.616c. 
. I 1 8  1 .759  
26.7 ,430 











. e m o  i.ezii 
, 5 4 1  .9870 
107.5 1.216 -1 .L  
9 3 . 6  .599 t . 1  
122.2 1.015 2.4 
4.334 6.3 131.1 
- 3 . 1  210.1 
30.7 106.8 
- 9 . 8  101.40 
t 8 . i  12 .0  
,312  
. s e i  
.109 
1 . 4 5 ~  
-- - 
.367 
- 4 0 0  






. 4 1 1  
1.361 




4-4260 4 - 4 5 5 0  




4-4260 4 - 4 8 r o  
4-4004.0 4 - ~ P O O  
.194 3 4 2 . 5  
,367 238 .1  
11.06 7.33 




. i s #  1 m . r  
,119 322.4 
.343 2 3 1 . 9  
-162 156.9 





6 . 0  




















1 8 . S  
4.33 
- 
4 . 1 3  
101.5 1.200 1 . 8  
91.5 .596 L.2 
110.7 1.060 1.9 
3 .610  1 1 . 5  133 .0  
4.2 208.3 
31.2 104.8 
20 .1  4 1 . 1  
11.4 100.SO 
106.4 1.203 .? 2.3 205.6 
112.4 1.064 1.9 22.7 4 9 . 1  
3.591 7.9 131.8 1.1 103.30 
9 1 . 1  .SOD 2.3 31.6 105.7 
106.3 1.206 a 1  
114 ,s  1.061 1.9 
3.656 4.5 13t.1 
9i.r .so0 c .3  
-3 200.2 
3i.s 1 0 5 . 1  
2 4 . 2  5 1 . 1  







. L O 1  319.0 
~ 3 5 3  237.9 
.193 110.6 
i 2 . m  0.81 
3 . 1  .os4 97.5 .e94 .r77 190.8 454 .6  .546 
.e ,570 79.4 .415 1.148 ie .r .6  m i . 6  .eo3 
3.41 0.07 4.10 10.09 e/i/2 i o i . 8  7.7 e0.6 
-.1 1.370 77.0 .42O 1.144 45.3 1 7 1 . 7  .6640 
.OOOD i06.7 1.210 -.I - 1 . 1  206.2 . a s s  
.a3 3.093 2.0 is3.i .I ios.io 1.391 
.om0 1 0 7 . 1  t.ei5 -1 . t  - 3 . 1  2 i i . t  .37i 
.624~ 91.4 .5s5 t . 2  31.2 1 0 4 . 1  . l ee  
,731 120.1 1.074 t . t  t 8 . t  73.0 . S O S  
,624A 91.6 .599 2.3 31.5 105.S - 1 6 5  
,694 117.2 1 .071  2.0 21.1 61.1 . 5 O S  




. ) r i  ~36.2 
3.6 .872 100.5 .SO 
-.5 1.S69 16.0 .42 
3.55 8.95 5.2s LO.1 
1.3 .JTO 13 .6  .5z 














,704 2 o s . r  414.6 . 5 4 ~  
1.139 40.7 1 r o . i  .a540 
1.136 164,O 466.1 . 5 4 1  
L l l l 2  102.3 t 0 . 3  27.0 
ATE C 2444210 ( 2 OEC 197s 
.761 168.5 460.2 .St4 
1.142 49.2 160.9 .E520 
2/1/2 100.0 4.9 30.1 
.765 160.3 457.1 .544 , 1.1SO 43.9 189.4 .6670 
1 1.182 101.1 450.5 . Y O 0  
2/1/2 107.3 4.5 32.5 






















11.41 7 . 1 1  
.so8 107.9 i.i99 1.4  4.1 t i 0 . r  . S T O  
,425 3.054 12.9 i 3 9 . t  12.9 9 9 . r ~  1 . ~ 1 2  
.632 69.3 .JOE 8.3 31.1 103.4 a173 
,6700 110.7 1.090 1.9 t 1 . O  41.3 ,401 
8.1 .E42 84.9 .31 
-.?! .EO9 94.2 .3S 
3.84 7.04 3.01 18.e 
- . I  i.310 71.0 .42 
-174 332.9 
~ 3 4 7  239.8 
-144 140.3 
10.89 ? . S I  
3.4 .E49 90.1 .28 
-.0 1.37E 71.4 .41 
-2 .S97 90.0 -40  
3.51 6.92 5.04 16.8 
73 
(ITOPOVER TIME = 60 DAYS 1980 OUTBOUNO SWINGBY 
-____- . 
LAUNCH 8WNGBY SPEED1 RAl OECLl I 1 V 1 - sur 
__ -______ PROP- ?ERO OVL OVA EVA TVPK 
SWNGBV ARRIVE EPEE03 R A 3  OECLS I 3 V 3 SUA 
DEPART RETURN EPEE05 R A 5  OECLJ 1 S V 4 SMA 
4-3670 4-4007.6 -229  320.2 -1.2 3.6 .e70 -782 
4-4007.6 4-4210 -371 239.9 -2.6 -.7 1.310 1.143 
4-4270 4-4S90 -219 178.9 3.9 1.2 .J67 1.134 
13.46 9.84 5.13 3.62 7.02 4.71 19.SQ 2/1/2 107.8 
MISSION DURATION X ?LO D A Y S  











P S I  I ECCEN 
PSI 3 ECCEN 







-.- SUN-1  
204.7 1 5 5 . 0  .341 
166.7 466.S . 5 5 9  
9.6 27.5 
THEIS 
48 .3  180.8 .65JO 
e OEC io79 
R A Z  8PEEOC 
R A 4  8PEEOI 






- I -- - 
APHEL PSI 2 V 2 I 2 
APHEL P S I  4 V 4 I 4 
APHEL PSI 6 V 6 I 6 
-A  C I N C  RAP - . -.__I._----- __ 
1.0240 107.5 1.214 -1.2 
1.632 89.4 - 5 9 3  2.4 
1.709 119.6 1.073 e.1 





























,792 210.9 4 5 5 . 0  . I 3 2  1.0510 106.6 1.220 -1.6 
1.136 52.6 181.2 .64lD 1.632 69.1 .188 2.3 
2/1/2 106.4 12.6 24.4 ,384 4.731 8.3 137.9 
1 . 1 2 ~  163.2 173.1 .*go 1.7~4 123.6 1.070 e.4 
- s . 3  e10.2 
L6.T 61.6 
-7.3 99.5D 
3 1 . 1  1oe.s 
__ - - . -- 
4 . 1  LlS.5 
3 1 . S  102.7 

















, 404  
1.163 
.sse 




. 449  
1.290 
.re4 
8.8 ,879 103.2 
-.7 1.368 74.7 
1 .7  .518 70.6 
3.73 7.13 6.10 
MAR8 ARR 
5.7 .e40 83.7 
- . 9  1.371 75.2 
- . 2  ,812 96.6 
3.79 7.i8 3.24 
3.4 .848 69.1 
-1.0 1.373 77.2 
.2 .399 93.4 





















11 - 9 3  
,176 







4-3860 4-4007.0 .197 322.0 1.1 3.5 .860 98.7 .e95 .773 196.6 M 5 . 0  .541  1.0010 lD6.0 1.207 -.S -1.7 elO.8 e354 
4-4007.0 4-4220 . 354  241.4 -3.9 -1.0 1.373 77.1 .423 1.153 44.8 183.2 .6650 1.041 87.7 .594 2 . 0  32.4 103.6 ,172 
4-4260 4-4580 .l?O 168.1 9.1 .8 ,575 85.4 .45S 1.148 174.4 419.6 .621 I.672 115.9 1.077 1.9 e 5 . 5  66.3 .46e 
11.61 8.22 4.64 3.63 7.03 3.38 18.13 2/1/2 112.3 6.8 30.7 ,479 3.778 1.0 136.3 4 . 1  103.2D 1.330 
4-3670 4-4006.6 -226 321.5 -.7 3.6 .867 99.8 .308 .Y80 203.7 4 5 5 . S  .339  1.020D 107.5 1.212 -1.2 -3.6 e13.7 ~371 
4-4008.6 4-4220 ,371 241.7 - 3 . J  -1.0 1.372 76.1 .429 1.148 47.8 183.4 .656D 1.641 87.4 ,192 e .5  31.9 103.2 -176 
4-4280 4-4590 .202 177.8 4.5 1.2  .E65 80.3 ,491 1.133 169.7 465.1 .I75 1.691 118.6 1.073 e . 0  26.3 74.5 . 5 2 5  
13.09 9.39 9.06 3.Yl 7.11 4 .31  19.17 2/1/2 112.7 9.0 28.0 ,436 4.131 3.6 131.7 - .2  101.80 1.367 
4-3660 4-4011.2 -262 323.7 - 1 . 5  3.7 .e76 102.8 .a27 .789 209.9 41S.4 . 531  1.0470 108.6 1.219 -1.8 -5.3 L17.4 *?I95 
4-4011.2 4-4220 .395 242.4 -3.0 -.9 1.370 74.8 .438 1.142 12.0 183.1 ,042D 1.642 87.1 -58Y e.4 31.4 102.6 ,161 
4-4260 4-4600 , 2 5 0  186.5 .9 1.6 .S55 74.2 . 542  1.119 163.7 471.2 .5l3 1.728 122.2 1.069 e.2  e6.8 82.6 -585 
14.97 11.111 5.68 3.82 1.22 S.47 20.59 2/1/2 113.1 11.8 24.9 .385 4.632 6.7 139.3 -5.2 99.7D 1.399 
-- - M A R ~  ARRIVAL DATE = e444230 ( ~ e  OEC 1979) 
ATE = 2444220 (12 OEC 1979) - 
.759 166.3 461.5 .516 1.002 
1.144 50.6 183.7 ,6460 1.642 
1.208 190.7 445.6 .733 1.6840 
Z / l / 2  113.0 5.0 29.6 ,398 
.764 178.8 457.8 ,541 -987 
1.153 4 4 . 3  183.1 .6660 1.641 
1.186 185.0 450.0 .702 1.689D 
2/1/2 112.3 4.4 32.7 -486 
349.3 




















- 4 . 1  
13.9 
4 . 3 8  
108.5 1.198 1.4 
87.2 .589 2.4 
110.8 1.092 1.9 
3.920 14.3 137.7 
106.8 87.7 1.201 595
C.6 .7 
112.1 1.08Y 1.6 










3.4 .e54 93.4 
-1.1 1.373 77.6 
.I .587 89.7 
3.60 7.00 3.21 
.768 188.S 456.4 .54Y .9890 108.J 1.204 - 1  
1.155 43.3 183.1 .6690 1.641 8 7 . 8  .196 2.6 
1.166 179.6 454.6 ,667 1.665 113.8 1.082 1.8 



























- 4 . 9  
18.8 









- . e  
-4.4 
5.9 
8 . 0 5  
















2 .5  
-8.1 
12.1  
4 .58  
. 3  
- 5 . 5  
6.0 
4 .e8 
- . r  
-4 .6  
1.9 



















3.9 -837 82.1 ,334 ,756 163.7 463.2 
-1.). 1.371 74.5 .444 1.143 13.5 186.e 
- .e  .616 99.4 .399 1.217 194.8 445.3 
8.96 7.38 3 . 5 1  16.47 W1/2 117.4 5.0  
3.S ,840 88.8 ,296 .762 117.3 458.0 
-1 .3  1.374 77.1 .426 1.158 44.7 181.7 
.2  ,602 96.2 .410 1.192 189.0 449.6 
3.4 .852 92.9 .E90 .766 187.2 411.0 
-1 .3  1.375 77.5 ,425 1.160 43.2 185.6 
.I ,168 92.5 ,426 1.169 183.4 414.1 
3.71 Y.11 3.Z3 i7.31 2/1/2 116.4 4.9 
3.4 .E58 86.3 ,291 ,771 191.4 456.3 
-5 .3  1.374 77.1 ,426 1 .158  4 4 . 4  181.7 
.8 .ll6 68.3 .4# 1.150 178.0 458.8 
3 .74  P.34 5.41 17.96 2/1/2 116.6 6.4 
3 . I  .66J 99.4 -308 .778 202.6 436.0 
-%.e i.373 76.2 ,431 1.114 47.3 185.8 
1.1 .964 85 .5  .481 1.133 172.9 463.9 
3.61 9.21 4.00 18.84 Wl/2 116.6 6.9 
9 . 1  ,874 102.4 .328 -786 208.9 4 5 5 . 9  
1 . 5  . 9 5 3  77.6 . 521  1.118 168.4 469.8 
3.92 7 .32  4.95 20.05 2 / 1 / 2  117.2 11.0 
3 . 7 5  7.14 3.27 w.83 e i u e  ~i6.6 4.4 




























4 .  J26 
1.194 































. 3 4 9  
.176 














. I S ?  .987 
.6650 1.652 
.IO3 1.6800 
3e.9  a473 




1.203 . I  . I  220.1 
.I95 2.8 33.0 104.0 
1.083 1.6 24.3 B8.2 
10.0 137.4 0 . 7  103.60 
4-5660 4-4000.0 -194 323.7 
4-4008.0 4-4230 .?I35 243.4 






1.206 - . J  - 1 . 1  ei2.c 
.S94 2.8 S2.7 r O 3 . 8  
1.076 1.6 25 .5  66.7 
7.0 138.1 6.0 103.3D 
4-9870 4-4009.7 .222 322.8 
4-4009.) 4-4230 .371 243.7 
4-4990 4-1590 ,169 175.9 
19.64 9.05 
4-3680 4-4OlE.1 .256 324.7 
4-4011.1 4-4130 .394 244.3 







.6440 i . 0 1 8  
.532 1 .103  
2 5 . 5  -387 
1.ell -1 .1 -3.6 IlJ.0 
. 591  2.7 52.L 103,S 
8.073 1.9 e6.8 75.e 
1.21? -1 .8 - 5 . L  216.7 
. 5 8 7  L.6 3t.6 103.0 
1.068 e.1 26.7 03.4 
4.3 139.4 1.6 102.00 
5.6 P 4 1 . L  - 3 . 1  1OO.OD 










e264 3 5 9 . 9  
.440 240.U 
,182 117.0 
18 .05  0.57 
.164 341.9 
.362 e 4 5 . 5  
,168 129 .1  
11.86 7.91 
4.0 e22.4 .440  
21.0 41.7 6118 
16.8 95.00 '1.030 
L.2 C13.4 .SI2 
S2.9 104.5 .184 
C2.8 50.0 .4c9 
14.3 lOl.9D 1.13) 
. 3  tlL.4 . 3 5 l  
S 3 . 3  104.7 ~181 
24.3 5 8 . 5  .447 
11.6 103.0D l.LO3 
30.6 i03.s .eo% 
4-3030 








4 . 1  , 8 3 3  79.3 .381 -752 lS9.7 466.0 . 481  1.023 111.1 1.194 1.6 
-1.3 1.371 72.6 .459 1.143 58.2 180.8 .6180 1.668 82.7 -180 2 . 5  
- .e .622 102.1 ,407 1.228 199.0 445.1 -729 1.7260 111.4 1.096 1.9 
4.26 7.68 5.85 16.63 Z/l/2 121.5 8.0 26.8 -311 4.316 16.6 143.L 
3.# .e44 8 8 . 1  ,300 ,760 171.3 459.1 * 5 3 2  e986 107.3 1.198 . I  
-1.8 1.376 76.8 .450 1.163 4 5 . 2  168.1 .663D 1.664 64.0 .OS3 1.9 
.L .608 08.9 . 4 1 4  1.200 193.1 449 .3  .703 1.096D 112.4 1.091 1.8 




1 1 . 5 5  7.71 
3.4 .OS0 92.4 .e92 -784 185.8 437.6 . S 4 1  .987D 106.7 1.2OI . I  
-1.7 1.316 77.5 ,426 1.168 43.1 167.9 ,6690 1.663 64.L - 5 9 5  3.0 
.I . I 9 1  91.3 .427 1.174 167.2 453.6 .673 1.6760 113.6 1.065 1.6 
3.84 7.L4 3.33 17.31 2/ l /Z 120.2 4.7 33.1 .467 3.467 12.0 189.4 
4-3860 4-4008.1 ,192 325.6 
4-4009.1 4-4240 .356 L45.4 





8.86 T.20  
95.8 ,296 ,769 194.2 456.6 ,141 .997D 106.9 l.LO5 
17.0 ,420 l.16S 4 4 . 1  168.0 ,6660 1.663 64.1 .SO4 
91.3 .440 1.152 181.6 456.1 ,639 l.886D 115.L 1.079 
3.40 lI.85 t/l/L 120.2 6.1 31.9 ,473 3.634 9.D 
99.0 .306 ,775 201.5 456.5 . I 3 7  I.0140 107.6 1.209 
76.3 .433 1.161 48.8 188.1 .6580 1.664 83.9 .SOL 
86.7 .473 1.133 176.3 462.9 ,598 1.669 117.3 1.073 
5.70 ia.50 e l m  m . 5  8.0 29.3 .430 3.954 . 6.1 








-1.7 213.7 .a56 
33.1 104.6 . # I C  
6.1 103.40 let41 
c 5 . 5  67.1 ,470 
4-3610 4-4010.8 .I19 3t4.L 
4-4010.0 4-4240 ,871 L45.7 
4-4300 4-4590 .%79 17S.t 
lL.86 6.76 
4-3880 1-4018.1 .LIS 325.6 
4-4800 4-4600 .til 161.0 
14.10 lO.C? 
4-4013.1 4-4tm .394 246.3 
- 3 . 5  31 tl8.3 104 4 e371 ,185 
L6.3 15.7 . ¶01  
8.9 lOC.20 1.888 
-5 .L  3S 8 L10.0 104 .SO4 190
L6.7 64.1 ,144 
- . O  100.50 l.St4 
--- 
e . t  eis.8 .#TO 
3e.e 101.8 . i eo  
L L . ~  5 0 . 1  ,433 
18.9 1Ol.SD 1.104 
e 3  214.1 a 3 5 4  
33.6 106.1 ~ $ 8 7  
t4.L 13 9 103.90 86 7 3.155 -449 
-1.8 t11.t .S88 
33.4 106.0 -106 
t5.4 07.4 .488 
1O.L !08.6D l .t?OO 
W.6 105.0 -191 
W 5 . l  .4S4 
6.1 101.00 1.L44 





3.6 .671 102.0 .325 .783 e07.9 456.4 ,529 1.0380 108.5 1.t15 -1.8 
-1.4 1.374 75.1 .441 1.155 50.7 186.4 ,6410 1.6$5 63.5 .566 t.7 
1.5 ,553 81.3 .509 1.116 171.4 468.2 .540 1.685 119.9 1.067 2 . 0  
4.03 7.43 4.53 19.61 t / l / t  120.8 lD.4 L8.2 ,306 4.413 5.L 143.1 - MAR3 ARRXVAL OATE : e444250 Ill JAN 19801 
3.5 .e41 87.2 ,306 .758 173.6 460.4 .526 -989 107.7 1.197 a 7  
-1.9 1.377 76.5 .43S 1.168 41.9 190.3 .6600 1.077 02.2 -593 3.1 
.e .6l3 101.7 .421 1.010 19T .e  449.0 ,701 1.7190 11Z.7 1.094 1.6 














~ 3 7 0  t47.7 



















3.4 .a48 91.6 .e94 a76L 184.4 456.3 ,550 .Odd0 106.9 1.200 a 1  
.5 .596 98.1 -430 1.161 19l.t 45S.t .a74 1.6090 113.7 1.067 1.7 
3.97 7.37 3.52 17.36 t/l/t 123.4 4.5 34.1 -479 3.409 14.1 141.6 
3.4 ,814 95.4 .LO7 ,767 193.0 457.4 ,839 .e950 107.0 l . t O 4  -.5 
-2.0 1.376 77.t .431 1.171 43.7 190.1 ,6670 1.076 6t.4 .595 B.t 
.O .!I81 94.3 .44S 1.157 185.4 457.5 ,642 1.6710 115 .1  1.060 1 .7  
3.99 7.S6 3.44 17.80 C/l/t lL3.4 5.0 St!.? e 4 7 0  3.556 11.3 14L.1 
3.5 .e81 90.5 ,306 ,773 tO0.3 417.0 .I33 1.0110 107.6 l.tO6 -1.1 
-1.6 1.377 78.4 .436 1.106 46.t 190.3 .SI90 1.677 6t.t a593 3.1 
1.1 ,566 69,9 a467 1.¶35 179.0 4W. l  -605 ¶ma65 i l 6 .0  1.074. 1 . 7  
4.05 7-45 3.65 10.4L t/l/t lt3.6 7.7 30.1 -430 3.087 0.1 S48.3 





STOPOVER TIME a 60 OAY3 1980 OUTBOUND SWINGBY 
_. - - . .. . - 
LAUNCH BWNGEV 6PEEDl R A l  OECLl 
OWNGBV A R R I V E  SPEED3 R A J  OECLS 
DEPART R E T U R N  8PEEDS R A 5  OECL6 
PROP - AERO DVL 
4 - 3 8 8 0  4-4014.1 .249 327.0 -.3 
4-4014.1 4-4250 ,393 243.4 - 9 . 8  
4-4310 4-4600 ,198 183.0 3.0 
13.83 9 . 6 1  9.46 
-_ 
t i  
I 3  





- 1 . 1  
-_ - 
V 1 P31 1 ECCEN 3MA ?HE71  T H E T Z - k R I H  
V 3 P31 3 ECCEN 8MA THETS THE14 PERIH 
V 5 P31 S ECCEN SMA THETJ THE18 PERIH 
EVA OVO EVR TYPE SUNA_"iJUN_FRAPP+- 
,363 101.6 .324 . 781  208 .8  456.9 .528 
1.316 75.2 .443 1.163 JO.0 190.5 .6470 
.153 84.1 .496 1.113 174.6 467.1 .561 
7 . 5 5  1 .21 19.27 2 i i / z  123.9 9.8 26.9 









_ -  
MtS31ON OURIIION a ?CO OAY3 
MAR3 ARRlVIL DATE : t r ( 4 4 L I O  
11 J A N  1980  
PSI 2 V e I 2 OCCLL RAE 3PEEOZ 
PSI 4 V 4 I 4 OECL4 R A 1  0PEEO4 
P31 6 V 6 I 6 OECLB R I 6  3PEEO6 __ E I N C - R A P -  _CECLP- ETA -!FRZC 
81.9 ,190 e.9 32.0 101.5 *195  
119.1 1.067 1.8 26.6 0 4 . 8  .$10 
4.297 1.8 145.0 1 . 3  100.60 1.283 
__ - - - --- - 
108.5 1.214 - 1 . 7  -5.1 ~21.3 .393 
4-3690 4-4018.9 .233 3 3 0 . J  -.I 3 . 1  .876 104.7 .346 .791 212.4 456.0 .318 1.06SO 109.7 1.221 -2.4 - 6 . 5  2 2 5 . 1  -421 
4-4016.9 4-42JO .421 249.4 -4.9 -1.6 1 . 3 7 5  13.7 .464 1.156 54.6 190.7 .6310 1.680 01.4 . J B I  2 . 1  31.2 105.1 .2Oe 
4-4310 4-4810 .239 193.4 - 1 . 5  1.8 .541 78.6 .540 1.100 170.0 472.8 . S O 6  1.691 122.2 1.061 2.0 26.6 93.1 , 518  
15.65 11.35 6.15 4.30 7.69 5.20 10.47 2/1/2 124.2 12.4 23.6 ,339 4.883 7.0 147.2 -3.9 90.30 1.318 
- MARS ARRIVAL O A T €  I 2444260 (21 JAW 1980) * . _. . . __ 
4-3840 4-4013.6 ,197 349.2 12.1 3.6 .339 36.2 .313 .755 171.5 461.5 .519 .992 108.1 1.196 . I  2.2 216.4 -519 
4-4013.8 4-4260 .379 250.1 - 1 . 5  -2.1 1.319 76.1 .441 1.174 46.8 192.5 . a 7 0  1,691 60.5 .s94 3.3 3e.8 101.5 .IDI 
4-4320 4 - 4 ~ s ~  .i98 125.1 2o.s .e .mi 104.6 .429 1.223 201.3 448.0 .e98 1.7480 113.0 1.099 1.0 22.1  10.3 .444 
13.06 8 . 8 1  4.65 4.21 7 .60  4.22  17.24 2/1/2 126.5 4 . 1  33.1 e419 3.515 17.0 149.1 17.3 100.90 1.055 
4-38SO 4-4011.2 ,179 336.7 7.0 3.4 .846 91.2 .296 .760 182.6 458.9 .535 .9860 101.1 1.199 e 1  .3 216.0 a 3 5 8  
4-4320 4-4570 e 1 6 0  136.9 18.6 .I -603 101.1 -455 1.190 195.2 452.6 -673 1.7080 113.9 1.090 %-7 Z4.C 58.9 ~ 4 5 4  
4-3860 4-4011.4 .le9 329.1 4.1 3.4 ,852 94.9 .e90 .16S 191.7 457.9 .I37 .9930 1 0 7 . 1  1.202 -.I -1.6 el8-8 .359 
4-4011.4 4-4260 .359 249.6 - 8 . 8  -2.5 1.360 77.3 ,434 1.170 43.2 192.3 .6670 1.690 00.9 -591 3.5 33.0 101.9 ~ 1 9 4  
4-4320 4-4580 .170 110.9 l S . 1  .0 . S O 6  97.3 .445 1.162 169.3 451.0 -645 1.0800 115.1 1.009 1.6 25.3 67 .7  ,488 
12.24 8.12 4-14 4.12 7.52 3.58 17.81 2/1/2 126.2 5 . 6  33.5 ,466 3.471 13.0 144.3 12.5 103.80 1 . 1 5 1  
4-4oii.e 4-4260 ,358 249.0 -8.9 -2.4 1.380 17.4 .433 1.179 42.9 192.3 .6680 1.689 00.9 . s s r  3.6 33.9 ior.9 .is4 
12.31 8.20 4.40 4.12 7.51 3.80 11.41 e / i / z  126.2 4.3 34.7 .470 3.310 i6.e 143.9 l S . 6  10s.so 1.105 
*-SBTO 4-40iz.o .2i3 327.3 1 . 5  3.4 .as8 98.1 .308 .77i 199.1 451.5 .533 i.0000 $01.6 1.208 -1.1 -3.1 ci9.c .37r 
4-401e.e 4-4ze.o .372 249.9 -7.9 -2.2 1.379 76.5 .438 i.irs 45 .6  191.4 .6600 1.690 80.6 ,595 5.4 33.1 107.6 ,196 
12.68 0.50 4.80 4.18 1.57 3.62 i8.si e / i /z  120.4 7.3 30.9 ,434 3.751 10.3 145.4 8.4 102.60 1.198 
4-4320 4-4590 .I72 165.9 10.1 1.1 .510 93.0 .463 1.130 183.5 461.4 .611 1.6650 116.8 1.015 1.7 C6.1 76.5 ~ 4 9 0  
4-3880 4-4013.1 .e45 328.3 .2 3.5 .866 101.2 .323 ,778 205.6 457.4 .526 1.0300 108.1 1.212 -1.7 - 5 . 1  222.7 .I93 
4-4015.1 4-4260 ,393 e 5 0 . 5  -6.6 -2 .0  1.378 75.3 .446 1.170 49.3 192.5 .6490 1.692 00.3  .592 3.1 32.2 107.4 .e01 
4-4320 4-4600 .188 180.1 4.4 1.4 .555 88.1 .489 1.111 178.0 466.1 . 5 7 1  1.664 118.5 1.066 1.7 C 6 . 5  65.3 ~ 5 1 9  
4-3890 4-4017.9 -283 331.5 - . l  3.6 .E71 104.2 .344 .768 211.4 457.3 .511 1.0590 109.7 1.219 -9.3 -6.4 227.0 ,420 
13.66 9.30 3.39 4.28 7 . 6 1  3.99 19.01 9/1/21 ic6.s 9.4 21.1 .$go 4.118 7.1 141.0 3.7 ioi.00 1.~40 
4-4oir.o 4-4260 .420 251.5 - 5 . 8  -1.0 1.377 73.8 .450 1,164 53.8 i9t.r .e330 1.894 79.8 ,580 2.9 3i.e i o r . 0  .so7 
4-4520 4-4610 .e21 292.1 -.7 1.7 .542 02.4 1.099 113.0 471.2 .SZP 1.678 i2i.i i . o a  1.9 26.4 93.0 .sea 
































- WARS ARRIVAL DATE = er44zro ( 
-2.4 1.381 75.6 .441 1.179 48.3 19 
4.40 1.79 4.70 ir'.49 z i i / e  129.0 
3.4 .e44 90.5 .e99 ,158 m . 3  45 
3.6 .636 04.9 .322 ,753 169.0 46 
.2 .632 107.5 .441 1.240 205.5 44 
-2.6 1.362 17.3 ,437 1.166 42.9 19 
.5 .611 104.1 .442 1.202 199.3 45 
4.e7 7.66 4.17 17.63 2/1/2 128.6 
3.4 .a50 94.4 ,299 .r63 190.4 45 
-2.8 i . 3 8 ~  71.3 .437 1.188 42.8 i~ 














1 JAN 1980) - 
.e .SI0 .995 
.I .6520 1.706 
.6 .694 1.7610 
.9 32.7 .394 
. I  .s3i .98so 
.4 .6660 1.703 .I .6ri i.r340 
. I  35.4 ,460 
.I .535 ,9910 
.4 .e680 1.103 
8.6 .645 1.6960 











































18 .5  





14 .9  



























4-5810 4-1014.0 .eio 329.0 2.2 3.4 .e56 97.6 .SOB . re8  191.9 458.1 .532 i .ooso 107.7 i.zoa -1.1 -3.4 oe0.7 ,315 
i e . i u  e.se 4.84 4.31 1.11 3.69 i r .27 e i m  m . 8  7.0 3 i .8  ,433 3 . m ~  ie.7 147.8 10.6 io3.10 i . 1 ~  
4-4014.0 4-4210 .3?5 252.1 - 9 . 4  -2.6 1.362 76.6 .44i 1.183 4 5 . 0  194.4 .WE0 1.704 79.2 ~ 5 9 8  3 . 1  33.5 109.9 .EO2 
4-4330 4-4590 .115 161.9 1 1 . 1  1.1 , 5 1 5  96.2 .462 1.143 187.3 460.8 .6lS 1.6710 118.4 1.077 1.6 26.0  76.8 .488 
4-3040 4-4019.1 ,225 359.0 
4-4019.1 4-4260 ,409 2 5 5 . 8  
4-4340 4-4560 ,242 124.2 
14.98 10.35 
4-3850 4-4oi4.e ,102 342.0 
4-4oii.c 4-4280 . 3 ~  r54.t 









4 . 4 5  
4-3800 4-4013.0 . I 8 0  334.1 5 . 8  3.4 .E48 93.6 .300 .761 189.1 4 l 9 . 1  .535 .9090 101.3 1.200 -.I - 1 . 6  re0.0 - 3 6 1  
1 - 4 5 4 0  4-4500 ,195 144.6 17.0 .8 ,601 103.4 .455 1.101 191.3 456.2 .644 1.7100 1 1 5 . 4  1.069 1.5 25.1 6 8 . t  ~ 4 7 1  
13.05 6.64 4.10 4.41 7.80 4.14 18.01 t/l/2 130.6 1.0 35.1 .456 3.287 19.0 149.1 17.5 104.40 l.043 
4-4oi5.0 4-4210 .3s3 2 5 4 . 1  -1e.e -3.r 1.304 77.4 .439 1.193 42.3 196.3 .669o 1.7~8 77.9 .eo3 4.r 34.7 112.7 .ro6 
I-~OIO 4-4015.1 .eo, 530.1 e.9 3.4 .e54 97.2 ,300 106.7 418.0 ,530 i.ooeo 107.1 1.203 -1.1 -3.4 rrr.2 
4-4018.1 4-4210 .373 254.4 -11.0 -3.0 1.364 76.0 .443 1.191 44.3 190.4 .66$0 1.719 71.7 .aoe 4.0 33.8 iir.5 .LOB 
1-4340 4-4590 . l e t  150.0 13.1 1.1 .See 99.4 ,484 1.150 191.2 400.3 ,011 1.6030 116.4 1.079 1 . 5  25.9 7 7 . 1  ~ 4 0 9  
13.11 6.65 4.10 4.45 7.85 5.06 18.29 e l l i t  i30.8 6 . 1  32.6 ,411 5.54t 15.5 149.0 13.5 103.50 1.091 
WAR8 ARRIVAL DATE 8 2444290 (e0  FEE 1960) - 
4-3880 4-4015.0 .la6 338.3 6.7 3.3 .E46 93.5 ,302 .759 187.8 459.7 . I 30  .9800 107.4 1.190 -.I 
4-40¶0 4-4560 .e13 142.6 17.5 .8 ,613 106.5 ,463 1.195 tOl.4 455.8 ,642 1.7490 115.8 1.093 1.1 
4-4ois.o 4-*ego .st.s 256.3 -14.3 -3.8 1.306 r r .8  ,442 i.201 41.1 i08.c .e100 i . m  16.6 .6or 4.7 
13.62 0.06 4.49 4.50 7.91 4.57 i8.p~ w i l e  isz.3 4.6 38.7 .4si $ . l i e  12.1 1si.r 
332.5 3.6 3.3  .852 96.7 .SO8 ,764 
154.7 14.C 1.1 .I91 lOC.6 .486 1.158 
1 8.00 4.16 4.80 1.90 4.14 SO.50 W1/2 
cs6.6 -1e.o -3.5 i.366 r8.o .445 1.109 
-1.6 cri.5 
35.r 1 1 5 . 1  
eo.3 io4.00 
-3.4 cea.8 
t 5 . r  71.4 
13.0  68.4 
34.3 115 .5  
18.3 104.10 
' -4.0 cc7.o 
I 8C.O 115.1 
t8.1 8S.4 i 1l.C lOC.30 
75 
STOPOVER TXUE * 60 O A Y 5  1950 OUTBOUND SWINGBY n1351ON OURATXON * 720 D A Y S  
MAR3 ARRIVAL OAIE X 2444300 
1 UAI)  1980 
MARS ARRIVAL DATE I 2444300 ( 1 MAR 1980) - 
4-3870 4-4017.2 -202 331.2 4 . 3  3.3 .610 96.3 ,309 .762 194.4 419.6 .I26 .9970 107.8 1.201 -1.1 -3.3 225.0 -5 '5  
4-4017.L 4-4300 s37S 258.9 -15.3 -4.2 i . 3 8 8  77.2 ,441 1.207 42.6 200.1 .6670 1.748 7 5 . 2  a 6 1 1  5.0 34.9 116.6 * 2 2 0  
4-4560 4-4590 .211 IS2.l 1 4 . 9  1.1 .602 101.8 .*IS 1.172 199.2 459.4 .6l6 1.7280 116.9 1.086 1.3 25.6 77.7 -500  
14.00 9.25 4.72 4.71 8.14 4.S3 15.55 2/1/2 134.0 6.1 35.4 .427 3.286 22.1 lSS.1 19.7 104.90 - 9 7 7  
4-3060 4-4019.4 e229 333.9 2.4  3.3 . e 5 5  99.3 .322 .767 200.9 459.5 - 5 2 0  1.0140 108.5 1.205 -1.7 -4.9 225.4 e392 
4-4019.4 4-4300 .59e 259.5 -12.7 - 3 . 1  1.388 76.0 .434 1.203 46 .1  eO0.l .6570 1.750 14.0 ,000 4.4 33.2 110.3 . E 2 3  
4-4960 4-4600 .I96 164.9 10 .7  1.3 .580 101.6 .481 1.137 193.0 463.4 ,890 1.6840 117.6 1.071 1.3 25.9 66.7 *SO6 
4-3090 4-4022.1 .263 336.2 1 . 5  3.3 .a62 102.4 .340 ,ITS 206.1 4S9.4 .Si2 1.0380 209.1 1.lll -Z.t -1.2 232.6 **I5 
14.13 9.31 5 .15  4.81 8.20 4.18 18.79 e/i/z 134.4 7.9 31.6 ,392 3.687 11.0 1~6.1 11.2 tot.90 1.045 
4-4oee.i 4-4300 .ill 260.5 -10.3 -3.2 1.387 74.1 4 6 5  1.190 50.4 200.0 .6430 1.713 74.3 .60¶ 3.8 5 1 . 5  ii7.0 .tea 
4-4a60 4-4oio ,194 i7B.e 5.2 1.0 .MO 96.6 .495 1.100 ie7.0 467.6 .ass i.es70 119.0 1.014 1.3 e¶.? 0 5 . 1  .5t4 
i4.w 9.03 3.70 4.93 8.31  4.13 $9.13 O / L / L  134.8 9.9 e7.9 .s49 4.151 ie.0 t i 1 7 . 0  0.4 100.60 1.100 





1982 INBOUND S W I N G B Y  UISSXON CURATION : 460  C A Y S  
WARS ARRIVAL C A l E  2 4 4 5 1 6 0  
-- - 
LAUNCH ARRIVE 3PEECl 
OEPART SUNGBY SPEED3 
WNCBY RETURN OPEEDS 
PROP 
4-4960 4-5180 .132 
4-5220 4-S363.1 . 303  
4-5363.1 4-5460 ,645 
14 .91  
- - 
-- . -. 
R A l  DECLl 1 1 V 1 P S I  i?CCEN-SUA-  THE11 THE12 PERIH APHEL P S I  2 V 2 X 2 CECLZ R A P  SPEECZ 
RA3 OECL3 X 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 DECL4 R A 4  3PEEC4 
R A S  DECL5 I 5 V 5 PSI 5 ECCEN SWA THE15 THETI PERIN APHEL PSI 6 V 6 I 6 OECL6 RA6 3PEEC6 
A E R c l y L  O V A  i i V A  O! EVR TYPESUN A SUN RKLPPA - - A  E --XNC RAP OECLP ETA PERlC 
9 JUL 1982 
. . - __ .- .- M A R 3  ARRlVAL O A T €  I 2445160 ( 9 JUL 1982) - - - - -_ 
-12.8 303.9 -198 
. 7  49.4 .645 
- 1 5 . 7  199.4 -531  
-83.4 8 7 . l L  4.382 
-13.3 302.6 .199 
. 7  52 .4  ,590 
-18.7 206.4 , 4 7 0  
- 3 4 . 1  87.1L 4.336 
157.8 5.9 - .4  1.118 85.3 ,241 1.274 24.3 112.9 -9660 1 . 5 8 1 A  9 8 . 0  .724 2 . 1  
296.5 -25.3 -1 .9 .567 83.9 .137 .946 176.5 262.1 .438A 1.453 6 0 . 1  1.303 .I 
49.8 4 . 3  2.5 1.299 119.9 ,535 .936 261.5 469.0 .436 1.439A 122.1 .958 - 4 . 5  
10.69 3.85 4.22 7.62 6.84 19.30 1/1/2 27.5 21.4 3.7 .145 31.285 83.8 341.4 
4-4990 4-5160 .158 
4-5220 4-5361.1 .e82 




10 .45  4.14 
-a3 1.114 83.0 ,250 1.262 36 .1  154.5 .9460 1.578A 97.9 .719 2.0 
-1.9 -586  86.8 ,505 .966 176.9 268.9 .478A 1.454 6 3 . 0  1.312 .4 
1.7 1.278 117.7 ,493 .a91 261.7 492.1 .452  1.330A 118.8 .926 - 4 . 2  
4.25 7.64 8.31 17.84 1/1/2 28.9 23.7 4 .4  .173 28.079 34.6 3L5.6 14.69 
4-5000 4-5160 .193 154.8 8.6 
4-5220 4-5370.9 -265 296.3 -28.3 
4-5370.9 4-5480 -541 81.8 2 .0  
14.73 10.45 4.59 
- . 3  1.108 80.4 .e64 1 .244  4 8 . 6  156.9 .9150 l .572A 97 .8  . T i l  1 . 9  
-2 .0  .601 87.6 ,478 .983 177.4 275.4 .513A 1.453 6 5 . 5  1.319 . 4  
.9 1.261 115.7 .455 .857 262.0 496.4 .467 1,246A 115.1 .OS9 -3.9 
4.28 7.67 5 . 8 7  18.56 1/1/2 31 .0  28.4 6 . 9  .e05 16.676 9.6 328.7 
4-8010 4-5160 ~ 2 3 4  158.1 8 5 - . 3  1.099 77 I .285 1.218 61 7 119.8 .8720 1.565A 97.p ,699 1.9 -15 .1  2 9 7 . 0  -203  4-5220 4-5374.5 -251 295.9 -26:8 -2 .0  .613 8813 ,456 .998 177:s 281.4 .543A 1.452 67 7 1.325 * 4  a 9  57.3 .498 
4-5314.8 4-5490 .499 87.2 - 5  .2 1 2 4 7  113 9 .421 831  262.2 500.7 .481 1.18lA 111:6 ~ 8 7 7  -3.5 - 2 3 . 7  219.3 ,382 
15.07 10.73 5 . 2 2  4.34 i . 7 4  5 . 4 1  1 5 . 4 1  1;1/2 34.2 29.7 9.9 .E42 11.627 L .5  352.2 2.4 9 1 . 2 0  2.571 
-14 .1  300.5 ,201 . e  55 .1  . 1 4 1  
-21 .4  r i 3 . i  . * i s  
- 9 . 5  89.4L 3 .220  
MARS ARRIVAL DATE I 2445170 (19 JUL 1982, - ---.- __ .- 
4-4970  4-5170 . l l 2  157.4 1 .1  
4-5230 4-5360.1 .326 296.9 -24.8 
4-I36O.l 4 - 5 4 5 0  .716 44 .7  5 .3  
14.83 11.13 3 .68  
- .B 
- 1 . 9  
3.3 
3 .69  
- . e  
-1 .9 
2.5 
3 .  71 
-.I 
-1.9 
1 . 7  
3.72 
-.I 








-2 .0  























































, 5 4 1  
* 5 4 2  
19.81 
.E40 


































l / l / 2  
1.169 
1.003 
. E l 8  
1/1/2 
15.8 






33 .6  
38.5 
179 .1  
262.5 
3 5 . 2  
50.9 
179.8 
2 6 2 . 7  

































































l.538A 9 5 . 4  
1.440 82.6 
1.354A 119 .2  
~ 1 6 9  29.727 



























2 . 4  
. e  
- 5 . 0  
323.8 
2 . 2  
. 2  
-4 .6  
331.3 
2 . 1  
.e 
- 4 . 3  
328.6 
2 .o 
. e  
-3.9 
331 .o 
1 . 9  
. e  
- 3 . 5  
334.5 
1 . 0  
. z  








- 1 6 . 0  
78.8 
- 1 2 . 1  
.3  
-19.0 
-49 .9  
- 1 3 . 2  
.4  
-21 .6  
-15.8 
- 1 4 . 5  
. 4  
- 2 3 . 9  














5 5 . 2  
2 0 7 . 2  
8 7 . 1 1  
2 9 0 . 6  
57.8 
C l 4 . 1  
89.1L 
2 9 4 . 9  
60.1 
L20.5 


















, 5 4 6  
-423  
3 . 6 9 7  
.1e0 
e 5 0 2  
-371  
C.853 
4-4980 4-5170 . I 3 0  153 .0  1 . 1  
4 -5230  4-5364.4 .301 298.9 -25 .3  
4-5304.4 4-5460 .OS3 51 .4  4.4 
14.54 10.83 3.84 
4-4990 4-1170 . l 5 7  152.3 7.3 
4-5230 4-5368.4 -280  296.8 -23.8 
4-5368.4 4-5470 - 5 9 6  57.6 5 .3  
14.09 10.57 4.13 
4-5000 4-5170 -191  lS2 .7  8.2 
4-5230 4-5372.1 e262 298 .1  -L8.3 
4-5372.1 4-5480 dl46 63.5 2.0 
14.10 10.35 4 . 5 8  
4-5010 4-5170 ,231  154.8 8.2 
4 -5230  4-5375.8 .e48 29S.5 - 1 6 . 8  
4-3311.0 4-5490 . S O 2  88.9 .I 
14.40 10.59 5 .17  
4-5020 4-5170 .E78 157.5 7.8 
4-5230 4-1318.7 -238 294.9 - 2 r . 3  
4-5370.7 4-5500 - 4 6 4  73.8 -1 .0 










. 4 6 6  
,323 
t . 3 9 5  
MARS ARRlVAL DATE = 2441180 429 JUL 1982) - -- . 
4-4970 4-5180 
4 -5240  6-5361.3 
















.111 152.8 - 1 . 8  
,326 296.8 -24.9 
,727 46.3 5 . 4  
14.47 11.16 3.86 
a150 150.4 3.5 
,301 296.5 -25.4 
,661 52.9 4 . 5  
13.93 10.63 3 .83  
-1 .2  1.110 86.9  ,216 1.244 17.8 167.0 
- 1 . 9  .538 90.5 .588 ,901 180.4 251.4 
3.5 1.343 122.8 ,601 1.052 262.8 483.5 
3.31 8 . 7 1  7.50 21.72 1 /1 /2  39 .8  18.3 
. S I 5 0  1.513A 93 .5  
,373A 1.4290 5 5 . 6  
,420 1.884A 126.9 
7 . 7  el14 14.979 
.727 2.8  - 7 . 4  301.9 ,157 
1.282 - . o  - .o  51.7 ,727 
1.019 - 5 . 2  - 1 3 . 0  193.4 .E27 
134 .6  327.2 4 5 . 5  92.40 $.SO¶ 
-.9 1.108 84 .9  .222 1.237 28.6 167.8 ,9620 1.5121 93 .4  .724 2 . 5  -9.2 301.1 ,117 
-1.9 .SI34 9 1 . 1  -546 .925 181.0 2 5 8 . 8  .42OA 1.4300 19 .1  1.294 - . O  - . O  5 4 . 9  ~661 
e.6 1.314 120.4 ,550 .972 263.0 486.6 ,437 1.507A 123.3 ,978 - 4 . 0  -16.3 200.6 . 5 5 7  
3 .50 6 . 7 1  6.80 19.93 1 /1 /2  4 0 . 1  20.0  4 .9  .138 23.238 113.1 331.2 68.8 89.?L 8 .059  
-156  149.9 6.3 - . E  1.103 82,7 .233 1.225 40 .3  169.3 .94OC 1.5lOA 9 3 . 2  
.e79 295.9 -26.0 -1 .9  ,586 91.8 .511 ,947 181.7 265 .9  .463A 1.4300 62 .1  
-603 59.2 3.4 1.8 1.291 i l 8 . 1  .505 . 9 l J  283.2 490.0 ,453 1.379A 119.8 
13 .61  10.34 4.12 3.31 6 .71  6.22 18.37 1 /1 /2  42.4 22 .1  3 .7  .165 30.987 
. 7 l 8  2 . 2  - 1 0 . 7  299.C .157 
1.304 - . O  - . O  57.8 .603 
,942 -4.4 -19.3 208.0 .49e 
67.4 332.5 - 6 7 . 1  8 7 . 5 ~  4 . 0 6 0  
. l o 9  151.1 7.5 
,281 295.1 -26 .5  
. I 5 1  6 5 . 1  2.0 
13.63 10.29 4.54 
- . 7  1.097 80.3 .248 1.208 52.4 171.2 
-1 .9 .604 92.3 ,481 ,966 182.5 272.7 
1.0 1.272 118.0 -465 -876  263.4 493.9 
3.34 6.74 5 . 7 1  17.00 1 /1 /2  4 5 . 4  24.5 
.SO90 1 . 5 O Q A  92.9 
. S O I A  1.4310 6 4 . 8  
,469 1.283A 116 3 
5 . 2  .198 2 2 . a i 7  
,710 2.1 -1L.2 296.2 .159 
1.313 - . O  - . O  00 .4  . S I 1  
.913 -3 .9  - 2 1 . 9  2 1 5 . 0  .433 0 
23 .9  333.e -L3.9 BB.9L.4.195 
,273 156.9 7.1 
. C 3 4  L93.C - 2 7 . ¶  
,467 71.5 - 1 . 1  
1 4 . 9 0  10.96 5.87 
-- - - - 
-.6 1.077 74.7 .e99 1.158 77.1 175.7 
-1.9 ,630 03.L .437 . S O 7  184.C 285.0 
- .4  1.L64 112.4 .397 ,824 263.9 502.9 
3 . 9 1  6.94 5.09 14.81 l l l l 2  5 4 . 4  31.3 
MAR3 ARRIVAL DATE s 2445190 I (I A -- - 
-1 .8  1.108 86.1 ,210 1.233 19.0 173.7 
- L a 0  a338 94 .2  a593 .e93 182.9 249.9 
3.8 1.352 123.1 ,611 1.081 263.8 482.3 
5 - 0 3  6.44 7.81 L2.11 1 /1 /2  47.9 17.7 
. O l Z O  l .504A 91.8 
.561A 1.4320 69.C 
,497 1.151A 109.3 
11.1 ,276 10.359 
UG 1982) -- 
.974C 1.491A 91.7 
.363A 1.4220 15.0 
,420 1.742A 127.3 
8.8 ,110 13.043 
,683 1 .8  - 1 5 . 5  288.9 ,168 
1.326 - . O  - . 1  64.4 .467 
.E70 - 3 . 2  -C5.9 C27.5 , 3 3 0  
5 . 2  340 .0  5 . 2  90 .10  1 .179  
1-4910 4-1190 
4-5CtO 4-1362.1 
4 - t 3 6 L . 5  4-5450 
4-4960 4-5190 











4-SOLO 4 - s i 9 0  
4-1ts0 4-6ae.i.t 
4-53Ol.C 4-5100 
. l i s  140.1 -6.6 
.331 2 9 1 . l  - L I . L  
-736 47.9 5 .8  
11.31 11.28 3.67 
.730 3 .3  - 3 . 7  299 .0  * 1 4 3  
1 .278 - . C  - . s  1 4 . 4  , 1 3 8  
i . 0 3 e  - 5 . 4  -13.4 i94.0 ,043 
137.8 330.7 42.2 93.00 1.331 
e130 147.7 .9 
,670 S4.5 4 . 8  
13.11 10.71 3.84 
,304 ~ 9 5 . 1  - t a . 7  
.727 2.8 - 6 . 8  298 .3  .142 
1.291 - . 2  - . 4  S I . ¶  a870 
. ,988 - 4 . 9  -16.6 201 .5  A T 0  
120.6 333.8 59.2 90.10 t . 5 0 ¶  
-1 .3  1.104 84.8 ,217 1.225 30.0 174 .1  .96CO 1.491A 91.5 
- 2 . 0  .385 94 .1  . I 5 1  ,918 183.7 237.5 .412A 1.423C 58.6 
2.7 1.322 120.8 .559 .992 263.7 481 .6  ,438  1 . S 4 6 A  124.0 
3.00 6.41 8.87 10.28  1/1/2 48 .5  19.4 5 . 8  .134 19.694 
-1S6 148.1 4.8 
,281 2 9 4 . 1  -26.3 
-610 60.6 5 . 3  
13.39 10.39 4.11 
-1.1 1.100 82.7 .227 1.214 4 1 . 5  175.9 
-2.0 .Sa9 94.8 .S14 .941 184.6 264.8 
1.8 1.297 118.3 .512 - 9 3 0  263.9 488.8 
3.00 8.41 8.28 18.64 1/1/2 50.5 21.4 
- e 9  1.094 80.4 ,243 1.199 13.3 177 .1  
-1.9 . E 0 7  95.2 ,484 .961 185.6 271.8 
1.0 i . 2 7 7  116.1 -470  ,886 264.1 492.7 
3.03 6.44 5.80 17.22 1/1/2 53.8 23.7 
,9380 1.490A 9 1 . 2  
-457A 1 .4240  61.8 
6154 1.406A 120.4 
3.9 .162 L9.304 
.SO80 1.489A 9 0 . 8  
,4961 1.4260 64.9 
,470 1.302A 118.9 
4.8 ,194 24.683 
.721 L.4 - 9 . 1  296 .2  a142 
1.302 - , 2  - . 4  60.3 . E l 0  
.951 -4 .4  -19.5 LO8.8 .SO4 
82.9 342.4 - 8 2 . 7  68.2L 4.576 
-167  149.9 6.5 
-263  293.0 -26.8 
. 5 5 7  88.7 t .1 
13.35 10.31 4 . 5 1  
. I 1 4  L..L -11 .1  L92.9 , 1 4 4  
1.311 - .2  -.I 62.6 .55? 
.92o - 4 . 0  -2C . l  215 .9  , 4 4 3  
33 .5  335.3 -33.5 08.OL 4.597 
.e25 152.0 6 . 0  
.E46 L91.7 - t 7 . 3  
e510 72.1 .8 
18.00 10.49 5.08 
.e67 158.8 6.4 
et38 290.4 -L7.0 
.4?0 77.1 -1.1 
14.1I 10 .91  1.10 
- .9 1.086 77.8 ,264 1.178 85.3 179.3 
-1.9 ,623 95.5 e458 ,979 186.6 278.4 
a2 l . 2 6 f  114.2 -432 .e54 2 8 4 . 3  496.9 
8.11 0.52 5.4L 18.00 l / l / L  58.1 28.8 
- . 0  1.07J 75.0 .e93 1.15L 71.1 181.1 
-1.9 a 8 3 5  95.9 ,438 .OS4 187.8 L84.4 
-.4 L t 4 8  110.5 ,400 .E30 P64.8 501.8 
a . t o  0.07 5.15 i4.00 iwi 03.3  so.^ 
.de70 1.4891 90.L .704 L.0 -13.1 208.5 -148  
.53OA 1.4P70 8 7 . 0  1.319 - . E  -.I 64.9  . ¶ l a  
.LO5 1.2231 113.4 .E95 -3 .3  -24.C CL2.6 a388 
.690 1.9 - 1 5 . 0  L83.3 -155 
1.325 - .e  - . 8  68.7 - 4 7 0  
.E73 -3 .1  -L6.O LL8.7 -337  
8.6 84L.O C.7 9C.50 L.?39 
7.3 . t i t  i5.000 8 .7  830.5 - 0 . 7  00.90 S.*LI 
.8150 1.489 89.6 
. 5 5 9 A  1.4290 89.1 
.498 1.182A 109.9 
10.4 . e m  ii.05r 
78 
STOPOVER T I M E  5 60 C A Y S  1982 INBOUNC S W I N G B Y  MISS1C*N CURhllON = 180 O I Y S  
WARS ARRIVAL CATE i 2445200  
1 8  AUG 1982 
. . 
LAUNCH ARRIVE (PEE01 
OEPART SWNGBY SPEEDS 
SWNGBY RETURN $PEED8 
PROP 
R A I  DECLI- 
RA3 OECLY 
R A S  CECLS 
AERO -0VL - 
141.2 - 2 . 9  
292.8 - 2 6 . 1  
56.1 A . 8  
10.91 3.85 
146.8 2.S 
291.4 - 2 6 . 6  
62.4 3 . S  
10.S3 4 .10  
- -  
I i v 1 -  PSI I SCCEN - ~ H A  T n u i  THETZ PERIH 
I 3 V J PSI 3 ECCEN SHA THE13 THE14 PERlH 
I 5 V 5 P S I  5 ECCEN SHA THE15 THE16 PERIH 
- O V A  -__EVA-_OVD-_EVR --TYPE-SUN A SUN R YAPPA 
-1 .9  1.102 8 4 . 8  .212 1 .218  50.7 180.8 .949C 
-2 .0  .570 96 .3  .556 .914 186.7 256.4 .406A 
2 .8  1.330 120.9 ,568 1.013 264.5 484.2 .438 
2 .80  6 .21  7.08 20.60 1/1/2 1 7 . 5  18.8 6 . 7  
- 1 . 5  1 .096 82.7 -223 1.207 42.0 181.9 ,9380 
-2.0 .594 98.3 .Si8 ,938 187.9 264.0 .452A 
1 .9  1.304 118.5 .519 .945 264.6 487.7 .455 
2.79 6 .20  6.43 18.92 1 / 1 / 2  19.5 20.7 4.4 
APHEL PSI 2 
APHEL PSI 4 
APHEL PSI 8 
- A  E 
v 2  
V 6  





. I 2 6  
1.301 
.e80 





. u t  
. r i g  
I 2 CECLZ 
I 4 CECLI 
I 8 CECLB 
RAP OECLP 
3.2 - 3 . 6  
- . J  - . 7  
-5.0 -18.9 
336.8 54.9 
2 . 1  - r . o  
- . 4  -.a 
- 4 . 5  -19 .8  
1 1 . 9  6 5 . 3  
2.4 -9 .8  
- . 4  - . 9  
- 4 . 0  -22 .3  
351.2 -43 .4  
- -. -__ __ 
4 - 4 9 8 0  4-1200 , 1 3 1  
4 - 5 2 6 0  4-5366.0 ' 3 1 1  
4-5368.0 4-5460 ,679 
13.70 
.- 
1.476 6 9 . 8  
1.4230 58 .1  
1 , 5 8 8 1  124 .8  
,130 17.118 
294.5 - 1 5 2  
S9.9 -879 
202.1 . S A 3  
91.00 r . i o s  
4-4990 4-5200 . 1 5 5  
4-5280 4-5372 .286 
13.34 
4 -5000  4-5200 .18S 
4 - 5 3 ? 5 . 8  4-5480 .162 
13.28 
4-53r2 4-1410  . 6 i 7  
4-5260 4 - 1 3 r 5 . 0  .z69 
1.476 89.4 
1.4250 61.4 
1 .435A 121.0 
.156 26.217 
1.477 89 .6  
1.4270 6 4 . 3  
1.3231 l t 7 . 4  
.190 25.918 
292.4 ,131 
82.8  .e17 
209.5 .I15 
88.6L 3.992 
2 8 9 . 0  a 1 3 3  
8 5 . 0  .562 X 
216 .T  .4s3  
89.OL 4.745 
149.1 5 .0  -1 .2  1.092 80.1 ,238 1.192 53.8 183.3 e9080 
289.8 - 2 7 . 2  -2 .0  .614 98 .1  .487 ,960 189.2 271.2 -493A 
88.2 2 . 1  1.0 1.282 116 .3  .473 .897 264.8 491 .5  - 4 7 1  
10.45 4 . 4 9  2.83 6.24 5.98 17.41 1/11?. 62.9 22.9 4.4 
4-5010 4 -5200  .221 112.5 5 . 8  -1.1 1.085 78.0 -260 1.173 65.1 184.7 .E690 1.478 8 8 . 3  .709 2.1 -12 .2  284.8 ,138 
4-1260 4-53rS.L .e54 288.2 -27.6 -1.9 ,630 98 .7  .461 -979  190.4 2 i8.0 .128A 1.4300 66.8 1.319 - . 4  -1.0 87 .0  -514 
4-5379.2 4-5490 ,514 73.7 .6  . 3  1.265 114 .3  .437 .862 265.0 495.r  .466 1.238A 113.9 .BO1 -3.5 -24 .4  2 2 3 . 8  e396 
13 .51  10.59 5.01 2.92 6.33 5.59 18.18 1/1/2 67.3 21.7 6 . 8  ,228 16.840 13.4 340.3 -13.4 91.00 3.605 
-1.0 1.074 75.3 .287 1.149 76.6 186.1 ,8190 1,479 8 7 . 6  .697 1.9 -14 .5  279.4 ,146 
- . 4  1.212 112.5 ,403 .a36 265.3 100.4 ,499 1.173A 110.4 .@BO -5 .1 -26,s 229.9 ~ 3 4 5  
- 1 . 9  .e43 ~ B . B  . ~ o  ,995 191.6 264.2 . 1 5 8 ~  i.4330 69.0 1.326 - .4  - 1 . 1  6 e . r  -473  
3.08 8.49 5 , 2 g i s . i o i / i / 2  72.4 29.1 9 .9  , 2 6 9 i i . 5 6 1  1 . i 3 4 3 . r  - . i  g e . 7 0 c . 8 4 ~  
4-5020 4-5200 .262 1 5 6 . 5  5 .6 
4-5260 4-1382.4 ,243 286.1 - 2 8 . 0  
4-5582.4 4 -5500  .4?3  78.6 -1.1 
14 .05  10 .97  5.68 
4-5260 4 - 5 3 8 5 . 2  .e34 285.0 -28.4 
4 - 5 3 8 5 . C  4 - 5 S l O  .437 8 3 . 1  - 2 . 6  
14.95 11.59 6 . 5 2  
4-5030 4-5200 .so8 161.0 4 . 1  -1.0 1.062 72.4 .322 1.120 87.6 187.1 ,7190 1,481 86.7 .680 1.8 -18.4 2 7 4 . 0  - 1 5 9  
-1.1 1.241 111.0 ,374 ,817 265.5 1 0 5 . 7  .512 1,122A 108.9 .e63 -2 .7  -27.4 235.3 .e98 
-1.8 ,654 99.0 .423 1.009 192.7 289.9 . ~ B P A  i . 4 ~ 6 0  70.8 1.332 - . 4  -1.2 70.1 . 4 3 r  





- 2 5 . 9  
6 .0  
3 .87  
-8.6 
-26.5 
4 .9  
3 .86 
- .6  
- 2 7 . 0  
3 .6  
4 . 1 0  
3.0 
- 2 7 . 1  
2 . 2  
4 . 4 5  
-4.5 1.102 86.6 .LO2 1.219 20 .2  186.0 .9730 1.466 8 8 . 5  .740 5 . 6  10.4 289.0 -139  
-2.2 ,548  103.4 .809 .e68 1 8 9 . 0  247.6 .348A 1.429D 33.6 1.276 - . 7  - 3 . 0  59.4 ~ 7 6 1  
4 .0  1.373 123.7 .634 1 . 1 5 0  265.1 480.0 - 4 2 1  1.879A 128.8 1.018 -1.0 -14 .1  195.1 e676 
2.93 6 - 5 4  6 .23  22.98 1/1/2 68.1 18.6 10.8 ,104 10.625 139.6 337.3 39.8 93.40 .OS9 
4 -4980  4-5210 
4 - 5 t r 0  4 - 5 3 1 9 . ~  
4 - 5 3 ~ 9 . ~  4-5460 
4-4990 4-5210 
4-5210 4-5373.C 
4 - 5 3 1 3 . ~  4-5410 




. 1 5 5  1 4 5 . 4  
,301 281.7 
,624 6 3 . 9  
13.S6 10.89 
- 2 . 6  1.100 84.6 .209 1.213 
-2 .1  ,179 102.7 .163 ,916 
3.0 1.339 121.1 .177 1.036 
2.70 6 . 1 2  7.43 L0.96 i / l / 2  
-1 .9 1.097 82.8 .220 1.203 
-2.0 .6OA 102.4 .a24 ,942 
2 .0  1.310 1 1 8 . 7  .!I26 .960 
2.67 6.08 6.79 19.20 1/1/2 
30 .9  186.6 .9190 1.466 8 8 . 3  . I 3 7  3.9 .9  t 9 0 . 1  ~ 1 2 7  
190.3 211.6 .40lA 1,4320 57.7 1.290 - . r  -1.1 62.2 .6S8 
2 6 1 . 2  483.0 .438 1.634A 125 .2  1.010 -5 .2  -17.3 202.7 . I 9 6  
6 7 . 2  18.2 7.5 .127 15.284 126.8 339.9 12.9 91.20 1.812 
4 2 . 0  i 8 r . 5  ,9380 1.487 8 7 . 9  ,732 3.1 -4 .4  t8e.i . i 2 1  
I 265.4 486.5 .455 1 . 4 6 6 ~  121.6 .96s -4.6 -20,s e1o.e . B P I  
8 9 . 1  2o.o 4 . 9  . is4 23.329 99.4 356.0 19.9 6 9 . 2 ~  3 . 4 4 r  





.282 285 .8  
,567 69 .7  
1 3 . 4 8  i o . r 6  
- 1 . 5  1.091 80.6 .233 i . i w  33.5 i88 .0  .9ioo '1.469 87.4 . re$  2.8 -8.z 204.8 . ier 
-2.0 .625 102.3 .491 ,961 193.3 271.1 .491A 1.4390 6 4 . 0  1.313 -.e - 1 . 3  66.9 -567  
1.1 1.288 116.5 .481  ,908 263.1 490.3 .471 1.344A 118.0 .935 -4 .1  -22.5 217.8 -483  










4-5210 -217  152.3 4 .4  -1.3 1.084 
4-5380.4 .268 283.8 - 2 7 . 9  - 1 . 9  ,642 
4-5490 .518 75.2 .6 + 3  1.270 
13.67 10.87 4.94 2.80 6.21 
4-5210 .256 116.7 4 . 5  -1 .2  1.074 
4-5383.5 -256  281.9 -28.2 -1.9 .655 
4 - 5 5 0 0  .475 80.2 -1.1 -.I 1.255 










102 .3  
111.0 



















I -842  




1 /1 /2  
84.3 189.7 
194.9 278.1 
1 2 6 5 . 7  494.6 
' 76.8 24.8 
1 71.6 190.7 
196.3 2 8 4 . 8  
265.9 499.3 
81.5 28 .2  
.8720 1.471 86.7 
.127A 1,4430 68.6 
-486  1.253A 114.4 
6 . 7  .e24 17.144 
.8260 1.474 83.9 
. 5 1 8 A  1.4470 68.9 
. S O 0  1.184A 110.9 
9 . 8  ,268 11.694 
. re90 1 * 4 ? 7  84.9 
.583A 1.4510 70.8 
. s i3  i . 1 3 0 ~  101.4 
13 .1  .312 8 . 1 5 3  
. 7 i r  2.3 - 3 i . o  eeo.5 . is2 
18.0 341.8 -16.0 si.20 3 . 6 i r  . 
.322 - . a  - 1 . 5  88.8 .518 
.907 - 3 . 6  -e4.5 224.5 .405  
,705 2.0 -13.8 275.7 , 1 4 1  
,885 - 3 . 1  -*8.2 231.0 . 3 5 2  
3.3 345.2 -3.0 93.00 t . 6 4 5  
,690 1.8 -16.0 270.8 . 1 S 5  
.335 -.a -1.8 91.6 .439 
.E67 - 2 . 7  -27.4 238.6 ,304 
. ~ E S  - . a  -1.6 10.4 ,475 
1.2 348.3 4 . 1  94.40 c . 4 ~ 0  
4-5210 .299 161.3 3 . 8  -1.1 1.063 
4-5386.4 .246 280.2 -28.4 -1.8 .666 
4 - 5 5 1 0  .439 84.7 -2 .9  -1.1 1.244 
1 5 . 0 5  11.79 6 . 3 8  3.26 6.66 
86.3 191.3 
197.6 290.5 
266.2 S 0 4 . 1  
' 86.3 32.4 - MARS ARRIVAL DATE 5 2 4 4 5 ~ 2 0  ( r SEP 1982) - - 
i . 0 9 9  84.9 ,207 1.210 30.6 192.0 ,9600 i . 4 6 0  8 6 . 9  .743 5 . 0  7 . 2  t 8 5 . e  ,129  
.591 107.8 .590 .927 194.6 255.9 .398A 1 . 4 5 5 0  57.3 1.291 - .9  - 1 . 5  64.C .699 
1.348 121.4 .567 1.063 266.0 481.8 .439 1.886A 125.8 1.021 - 5 . 4  -17 .8  203.4 . s i 2  
6.17 0.04 e i . 3 3  i / i / e  17.3 17.6 8.1 . i t s  14.087 ize.4 342.9 53.2 s i . i o  1 . 8 1 ~  
4-4980 4-5220 . I 4 2  139.2 - 1 7 . 1  
4-5280 4-$370.5 .347 285.8 -26.8 
4-1310.9 4-5480 -899 59.3 5 . 1  
1 4 . ? 5  12.00 3 .96  





-2 .1  
2 . 1  
2,. 63 
- 2 . 0  
- 2 . 0  
1.1 
2 .65  
-1 .0  
-1.9 
. 3  






-2 .2  
t . L  
L.70 
- 
4-4900 4-5220 . 1 5 S  144.1 - 5 . 0  
4 - 5 2 8 0  4-5374.4 -32.3 283.4 - 2 7 . 3  
1 4 . 1 3  11.50 4 .10  
4 - 5 3 r 4 . 4  4-5470 -632 8 5 . 5  3 . 8  
1.096 82 .9  ,217 i.eoi 4i.s 192.7 ,9400 1.481 8 8 . 5  .739 3 . 0  -1.0 2 0 3 . 1  . i e s  
.e21 107.0 ,531 .954 196.4 264.0 .448A 1.4800 80.6 1.308 - . 9  -1.6 66 .5  .63L 
1.310 118.9 .534 ,978 286 .1  485.5 - 4 5 8  1.1001 1 2 2 . t  .B18 - 4 . )  -20.3 LlO.9 . I 3 9  
6.05 7.39 19.50 1 /1 /2  78.8 19.3 1 . 5  . i l l  21,020 100.4 359.1 76.7 60.4L 5.016 
4-5000 4-5220 . l e0  148 .1  - 4  
4 - 5 3 ? 6 . 1  4-Y460 , 5 1 3  71.3 L . 2  
1 3 . 9 1  11.31 4 . 4 2  
4-5280 4 - 5 3 I 8 . 1  ,301 2ei.z -27.6 
1.084 78.6 .e12 1 .172  63.4 194.3 ,8770 1.A67 8 5 . 3  ,725 2.4 -10.1 t l 8 . 8  . I 3 0  
.659 104.L ,411 1.000 200.1 279.0 .529A 1.A720 68.6 1.398 - L A  r O . 2  .5l2 
1.274 114.6 - 4 4 5  .E78 L66.4 493.4 .487 1.289A 111.0 .913 - 3 . 6  -24 .8  I L 5 . 4  * 4 1 1  
8 .17  6.52 i 0 . 5 0  i i i i z  8 6 . 0  e 4 . o  7 .0  . e m  ~0.399 t i . 4  343.1 -81 .4  9 i . m  1.395 
1.01s 76.1 . t r 7  1.152 ' 7 4 . 1  194.9 
6.35 0 . ~ 3  i 5 . 4 0  i / i / t  90.3 2 r . t  
,672 108.0 - 4 5 0  1.019 201.8 285.8 
1.259 112.7 .409 .e46 266.6 498.1 
.E330 1.470 84 .4  
. 5 6 O A  1.4770 68.9 
,501 1.195h 111.4 
10.2 .e63 11.293 
ILP 198L) ~ 
.9420 1.458 85 .4  
.451A 1.1090 60.6 
, 4 5 6  1.538A lLt.8 
,9180 1.481 84 .6  
.496A 1.5170 83.6 
,473 2.893A 114.L 
,6830 1.40s 64.1 
.184A 1.5LID 60.0  
,496 1 . C 8 7 1  $18 .5  
7.9 .el? 14.OBS 
0.0 . i i r  i @ ) . t 6 i  
5 .6  .in L O . ~ O L  
. 7 i 4  L . I  -11.1 t r 2 . r  
1.331 - . 8  -2.1 71.1 
.e90 - 3 . 1  - t e . t  LSL.0 
5.9 340.4 - 3 . 7  93.b0 
- 
. r d e  4 . 5  3.5 t r s . 4  
1.319 -1.1 -L.O 87.6 
. o m  - 4 . 9  -20 .0  t i i . 7  
,140 B.S -3 .4 LII.O 
,951 - 4 . 1  -EL.* e19.c 
S3,8 341.8 -53.9 4O.lD 
,783 t . 7  -9.7 en . ,  
I.SS9 -1.0 - t . 4  11.0 
40.5 15.5  81.8 88.3L 
1.330 -1.1 -2 . t  64.0 
. * to  -s.s - ~ 4 . 8  t r 9 . 4  
te.9 344.c -ea.* 91.40 
,139 
. 4 ? 8  
.55* 
t .  ros  
- MARS ARRIVAL DATE : 2445230 (17 2 
1.096 63.2 e215 1.200 40.5 197.5 
.647 112.1 980 202 0 26s 4 
1 . 3 2 1  119.e : S O 7  266:s 464:l  












142 .3  -11 .4  
279.0 -L7.4 
lL .46  4.14 
1 147.6 - 8 . 1  
I L76.6 -27.6 , T t . 9  t.8 
1 1 L . t l  4.89 
1 1 I C . 4  e 4  
I L74.4 4 7 . 7  
r 8 . t  . I  
' lL .84  4.90 
I 8 r . i  3.9 
-e .#  
-L*O 
1 . t  
L.06 





STOPOVER TIME a 60 0 1 1 3  1982 INBOUND SWINGBY MISSION OURATION E 520 O A Y S  
UARS A R R I V A L  OATE 8 2 4 4 5 1 4 0  
1s JUN isez __ __ . . - - 
LAUNCH A R R I V E  8PEEOl R A l  O E C L l  1 1 V 1 P S I  1 ECCEN- SWA THE11 THE12 P E R I H  APHEL- P3f 2--V 2 I 2 OECLL R A L  3f'EEOL 
D E P A R T  3WNGBY )PEE03 R A 3  OECL3 I 3 V 3 P O I  3 ECCEN SMA THE13 THET4 PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  OPEC04 
8WNGBY RETURN EPEE05 R A S  OECL5 I 1 V 5 P S I  5 ECCEN SNA THE15 THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 R A 8  8PEE06 
EVA--DVO -EVR - - T Y P E  SUN A SUN R-EbPPA - - - A  E -1NC RAP OECLP ETA PERIC 
4-4960 1 - 5 1 4 0  el19 180.7 - 3  - 1  1.138 SO 3 268 1 344 358 5 497.3 ,984 1.705A 102.8 ,738 1.6 - 1 4 . 9  103.7 *E46 
4-5200 4-5388 .3  ,274 294.2 -28.5 -2.0 ,801 8319 :477 1:006 17313 278.4 .528A 1.485 66.2 1.327 .8 1 .7  4 9 . 3  . 5 3 1  
4-5368.3 4-5480 m531 58.4 1.9 .9 1.251 115.4 . 4 4 5  .839 260.4 499.0 .465 1.212A 113.8 .881 - 3 . 8  -20.9 L10.9 - 3 9 3  
15.23 9.81 3.73 5.42 8.80 8.08 16.12 1/1/2 17.9 28.4 9 .1  -213 12.576 2.0 323.9 - .9  9O.OL 8.466 
4-4970 4 - 5 1 4 0  -124 174.3 3 .0  .O 1.137 88.3 ,272 1.347 7.8 136 .4  .Bel0 1.713A 103.1 .739 1.6 -14 .9  304.1 a t 5 2  
4-5200 4-5371.6 a261 2 9 4 . 2  - 2 7 . 0  -2 .1  .e11 84 .7  ,457 1.019 173.6 284 .1  , 5 5 4 A  1.464 68.3 1.333 - 8  2 . 0  51.6 ,191 
4-5371.6 4 -5490  - 4 9 1  83.6 . 5  - 2  1.238 113.6 .414 .817 260.7 503 .1  ,479 1 . 1 5 1 A  110.3 e 8 8 5  -3.5 - 2 3 . 2  216.7 ~ 3 4 4  
WAR3 ARRIVAL OATE : 2445140 119 JUN 19821 -- -- 
15.05 9.52 3.77 1.13 8 .91  5.75 i5 .09  i / i / 2  1 7 . 5  32.1 12.2 .249 9.420 7 . 0  327.4 6 . 9  m . r o  1.099 
4-4980 4-5140 -139 168.1 5 . 5  .O 1.137 86.1 .277 1.345 18 .1  136.5 .9730 1.717A 103.4 ,738 1.8 -15.0 303.9 e t 5 6  
4 -5200 4-5374.6 -250  294.1 -27.5 -?.l  .620 85.3 .440 1.030 174.0 289.2 - 5 7 7 A  1.483 70.0 1.337 ~8 2.L 53.4 ~ 4 5 7  
4 - 5 3 1 4 . 6  4-5500 -457 68.3 -1.0 - .4  1.229 112.1 .387 -801 260.9 508.4 .491 1 . 1 1 O A  106.8 -849 -3.2 -25.2 221.5 .299 
15.03 9 .41  3 . 9 2  5.62 9.00 5 .49  14.22 1/1/2 1 7 . 7  36.8 15 .3  .288 7.526 12.3 330.1  12.2 03-20 1.878 
4-4990 4-5140 .183 163.5 7.3 . O  1.134 83.6 .e84 1 .331  29.4 137.7 .9560 1.714A 103.6 .934 1.6 - 1 5 . 2  303.P .LIS 
4-5200 4-5377.2 .e42 294.1 -27.9 - 2 . 2  -628  85.8 .427 1.038 174.3 293.6 .595A 1.482 71 .1  4 .341  - 6  2.5 5 4 . 9  ~ 4 2 9  
4-531I.e 4 - 5 5 1 0  ,429 72.4 - 2 . 6  -1.0 1.222 110.9 ,364 . I 8 8  261.0 514.0 .502 1.075A 103.3 .837 -3.0 - 2 6 . 8  L24.8 - 2 5 9  
15.18 9 .48  4.20 5.70 9.08 S.28 13.10 1 /1 /2  18.4 42.9 18.3 .327 6.304 16.2 333.7 16.2 9 4 . t 0  1.733 
---____ MARS ARRIVAL DATE = 2445150 (29  JUN 1982) - __ _- -_ 
4-4940 4-5150 .118 183.1 
4-5210 4-5361.9 ,305 295.4 
4-5361.9 4-5460 .637 48.2 
1 5 . 1 4  10.83 
4 -4950  4 -5150  .111 180.2 
4-5210 4-5365.9 .286 295.6 
4-5365.9 4-5470 .583 54 .4  
4-4960 4 - 5 1 5 0 .  ,110 114.7 
4-5210 4-5369.6 ,269 295.6 
4-5369.6 4-5480 .136 60.1 
14 .34  9.62 
14.68 10.05 
4-4970 4 -51¶0  .118 168.2 
4-5210 4-5373.0 .e56 295.4 
4 - 5 3 I 3 . 0  4-5490 .495 65 .4  
14 .14  9 .34  
4-4980 4-5150 - 1 3 4  182 .6  
4-5210 4-5576.0 .245 295.2 
4-5376.0 4-5100 .459  70.2 
14.06 9.22 
4-4990 4 -¶150  ,160 159.0 
4-5210 4-5376.1 .236 2 9 5 . 0  
14.20 9 .30  
4-53re.r 4-5510 .430 74.4 
4-5000 4 - 5 1 5 0  ,195 157.7 
4-5210 4-5360.9 .230 294.6 
4-5380.9 4 - 5 l 2 0  .407 77.9 
14 .54  9.59 
4-5010 4 - 5 1 5 0  .238 2 5 6 . 1  
4-5210 4-5382.5 .e25 294.6 
4-5p82.5 4-5530 .390 80.6 
1 5 . 1  r 10.14 
-6.1 
- 2 5 . 4  
4 . 2  
3>72 












- 2 7 . 3  
-1.0 
3 .87  
7.8 
-27 .7  
- 2 . 6  
4 .16  
8.8 
- 2 8 . 1  
- 4 . 2  
4 . 8 2  
6 . 6  
-28 .4  
- 5 . 7  
5.28 
- :o 
-.I 1.122 9 3 . 1  .246 1 .297  344 .0  508.1 ,976 1.617A 9 9 . 3  .727 2.3 -12.6 302.3 ,211 
-1.9 , 5 7 0  83.8 ,534 ,959 174.5 263.9 . M I A  1.471 60.6 1.308 .6 1.0 46.5 , ~ 6 3 7  
2.4 1.292 119.6 .527 .922 260.8 490.2 .436 1.408A 121.4 .948 -4 .4  - 1 5 . 4  198.6 a 5 1 6  
4 . 5 1  7.90 6 . 9 1  16.99 l / l / Z  24 .3  22.1 3.6 .148 31.820 62.9 322.4 -62.7 b6.1L 4.57L 
- . 3  1.125 91.5 ,247 1.304 312.2 506.2 
-1 .9  ,587 84 .8  .503 .978 174.6 270.6 
1.6 1.272 117.5 .487 .679 2 6 1 . 0  493.7 
4.63 8 .02  6.39 17.56 1/1/2 25 .0  24.5 
- . 2  1.127 89.8 .248 1.309 1.1 144.9 
- 2 . 0  .601 85 .7  .477 .994 175.2 276.8 
- 9  1.256 1 1 5 . 5  .450  .840 261.2 497.7 
4.72 6-11 5.97 16.34 1/1/2 22.2 27.3 
- .2  1.128 87.8 .251 1.309 10.8 144.4 
- 2 . 0  .612 86.4 .456 1.008 175.7 282.7 
.2  1.243 113.8 .417 .E24 261.4 502.1 
4.80 8.19 5.62 15.27 1 /1 /2  22.0 30.8 
- . l  1.126 85.7 -2S6 1.304 21.4 144 .9  
-2 .1  .621 87.0 .438 1.019 176.1 288.0 
- . 4  1.253 112.2 ,389 .808 261.7 5 0 7 . 0  
4.88 8.24 5 . 3 5  14.37 111/2 22.3 35.2 
- . l  1.123 8 3 . 3  .e64 1.292 53 .0  146.3 
-2 .1  ,828 87.4 .425 1.029 1 7 6 . 5  292.8 
-1.0 1.225 110.9 .365 ,793 261.9 512.5 
4.90 8.29 5 .13  13.62 1/1/2 23 .3  41.0 
,983 1.626A 99.6 .729 2 . 1  -13.1 303.6 .215 
,4861 1.470 63.4 1.316 e 6  1.1 49.6 ~ 5 8 3  
.451  1.307A 117.9 .918 -4 .1  -16.4 205.5 .458 
5 .2  ,177 21.923 23.0 322.9 - 2 2 . 9  8 7 . 4 L  8.697 
,9840 1.833A 100.2 ,731  2 . 0  -18 .4  304.3 ~ 2 1 9  
.119A 1.466 85.6 1.323 .8 1.3 52 .2  - 5 3 6  
.466 1.229A 114.4 .E92 -3.6 - L l . l  212.0 ~ 4 0 3  
8.0 .209 14 .421  4 .9  326.3 -4 .6  89.7L 2.608 
.9800 1.637A 100.4 .731 2.0 -13.6 504.8 .e23 
.548A 1.467 68.0  1.329 .3 1.3 54.5 - 4 9 5  
.480 1.168A 110.9 ,871 -3 .5  -23 .5  216.0 -553 
11.0 .246 10.444 5 .0  319.9 4 . 9  91.50 2.319 
,9700 1.636A 100.6 ,729 1.9 -13.9 304.2 e225 
.572A 1.468 69.8 1.334 e 3  1.6 5 6 . 4  ,419 
,493 1.12OA 107 .5  .654 -3.L - L 5 . 4  223.1 .307 
,9510 1.634A 100.8 .724 1.9 -14.3 303.2 .e27 
.592A 1.486 71.4 1.336 - 6  1.6 57.9 e430 
.504 1.0831 104.0 .e41 -2.9 - 2 7 . 0  228.9 ,266 
1 7 . 1  .325 6 .721  15 .1  336.2 1 5 . 1  94.10 1.660 
14.1 .2e5 8 . 1 5 5  i 0 .8  333.2 10.0 oe.oo 1.037 
-.l 1.117 80.6 ,277 1.274 4 5 . 6  148.7 .9210 1.627A 100.7 .717 1.9 -14.9 301.3 -229  
- 2 . 2  ,634 87 .8  .414 1.036 176.9 296.5 .607A 1.465 72.6 1.341 .6 C . 0  59.0 a407 
- 1 . 5  1.219 109.8 .346 .783 261.9 118.6 .512  1.054A 100.5 .831 -2.7 -LO.i  L29.7 a t 3 0  
4.95 8.34 4 .99  13.02 1 /1 /2  25.1 48.6 19.9 .363 5.766 18.3 338.6  16.3 94.90 1.739 
- . I  1.108 77.6 .297 1.247 59 .0  lS2 .0  
-2.2 ,838 88.1 .407 1.041 177.2 299.3 
- 2 . 0  1.214 109.0 ,1331 ,776 261.8 525.5 
5.03 8 . 4 1  4.88 ia.58 1 /1 /2  27 .8  59.0 
.6770 1.617A 100.7 .705 1.9 - 1 5 . 7  296.5 .t3L 
.617A 1.465 73.5 1.343 .? 2.2 59.7 .390 
. ¶ l e  1.03SA 9 7 . 0  .E24 -2 .6  - 2 8 . 7  R27.3 .e00 
22 .3  ,395 5 . 1 7 6  21.0 340.8 20..  95.30 1.646 _- MAR8 ARRIVAL OATE = 2445160 1 9 JUL 1982) 
4-4940 4 - 5 1 6 0  , 1 8 3  275.8 - 1 5 . 1  -1.6 1.116 92 .7  ,232 1.278 345.T 511.0 .980 1.57lA 9 7 . 0  .725 3.4 - T . T  301.8 -191 
4-5220 4-5363.1 .303 298.5 - 2 5 . 3  - 1 . 9  ,567 85.9 .137 .946 176.5 262.1 .438A 1 . 4 5 5  60.1 1.303 .4  e7 49.4 ~ 8 4 5  
4-5363.1 4-5460 .e45  49.6 4 . 3  2 . 5  1.299 119.9 . I 3 5  ,938 261.5 489.0 ,436 1.439A 122.1 ,958 -4.5 -15.7 199.4 A 3 1  
1 4 . 5 5  10.51 3.87 4 .04  7.44 8.84 19.30 1 /1 /2  30.4 21.4 3.7 , 1 4 5  31.285 83.8 341.4 -83.4 87.1L 4 .382  
4-4950 4-5160 .lo5 173.9 -6 .9  
4-5220 4-5367.2 .e82 296.5 -25.8 
13 .99  9 .90  3.60 
4 - s ~ e r . r  4-5470 , 5 9 0  56.0 3 .2 
- . 8  1.119 9 1 . 1  ,232 1.280 354.2 513.4 .984 1.577A 97 .5  .727 2 .8  -10.4 303.5 .192 
-1.9 .186 86.8 . S O 5  ,966 176.9 268.9 .478A 1.454 8 3 . 0  1.312 .4 .7  5 2 . 4  ,590 
1 .7  1.278 117.7 ,493 .891 261.7 492.5 .452  1.330A 118.8 ,926 -4.L - 1 8 . 7  206.4 . A 9 0  
4 . 0 9  7.48 6.31 17.84 1 /1 /2  28 .1  23.7 4 . 4  .173 26.079 34.8 325.6 -34 . )  87.LL 4.336 
4-4960 4-5180 
4-5220 4 -1310 .9  
,105 166.6 - 1 . 6  - . 8  1.120 89.3 .233 1.282 3 .4  152.4 .9830 l . 5 8 1 A  9 7 . 7  -728  2.3 -11 .4  304.3 ,195  
.28S 298 .3  -26 .3  - 2 . 0  ,601 87 .8  -478 .983 177.4 275.4 .513A 1 . 4 5 3  8 5 . 5  1 .519  .4  .6 55.1 . 5 4 1  
, 5 4 1  61.8 2.0 .9 1.261 115.7 . 4 5 5  ,857 262.0 496.4 ,487 1.246A $15.1 .OS9  -3.9 -21.4 213.1 ,413  
13 .61  9 .47  3 .60  4 . 1 5  7 . 5 4  5.87 18.56 1/1/2 27.2 28.4 6 . 9  -205  18.876 9.8 328.7 - 9 . 5  89 .4L  8 . 2 2 3  
4 - 4 9  IO 4-5180 
4-5220 4-5374.3 
4-5314.3  4-5490  
4-4960 4 -5180  
4 - 5 2 2 0  A-5377.4 
4 - 5 S I 1 . 4  4-5500  
4 -4990  *-¶ le0  
4-¶22O 4-5380 .1  






4-5384.1 4 -5530  
4 - 5 O L O  4-5160 
4-5220 4 -5385 .1  
4-5865.1 4-5540 , 
. l i 4  182.5 2.7 
. L S l  295.9 -28 .6  
.499  67.2 .5  
13.38 9 .19  3 . 6 8  
a132 157.8 1.9 
,240 2 9 5 . 5  - L I . L  
.462 72.0 - 1 . 0  
13.29 9.07 3.65 
- .4 
- 2 . 0  
. I  
4.19 - . 4  
-2 .0  
- . 4  
4.2I 
1.120 87.4 ,238 
I ,613 88.3 .456 
1 1.247 113.9 .421  
7.59 1 . 5 1  1 5 . 4 5  
1.118 8 5 . 3  .241 
I .623 88.8 .437 
1.237 112.3 .392 
! 7.82 5.22 14 .11  
1.280 13.4 1 5 2 . 3  
.998 177.9 261.4 
,831 262.2 500.1 
1 /1 /2  27.0 29.7 
1.274 24.3 112.0 
1.010 178.5 266.9 
11112 27.5 33.0 
-012  262.4 5 o s . a  
-9780 
.143A 
. 4 8 1  









1.581A 9 8 . 0  
1 . 4 5 2  69.6 
1.130A 108.1 
.e82 e . 8 4 r  
. I t 7  2.2 
1.325 .4  
,877 - 3 . 5  
2 . 5  332 .2  
.724 2 .1  
1.331 . 4  
,880 -3.2 
9.L 335.6 
-12.0 3 0 4 . 5  .197 
.9  57.3 a498 
- 2 3 . 7  219.3 .SOL 
- i t .$ 303.9 . l # #  
1.1 5 9 . L  - 4 8 2  
2 . 4  si .co r . 5 ~ 1  
- 2 5 . 0  z c 4 . r  . s i5  
9 . t  92.70 e.111 
, 1 5 8  1 5 5 , L  7.8 - 3  1.114 83.0 .e10 1.262 36 .1  1 5 4 . 5  .9460 1.576A 97.9 .719 2.0 -13.3 302.9 *199  
. 2 3 1  295 .1  -27.7 - 2 . 1  .e31 89 .3  ,423 1.020 179.0 291.7 ,589A 1.452 71.2 1,335 . 4  1 . 2  6 0 . r  . e31  
w4Sl 78.3 - 2 . 8  -1 .0 1,226 110.9 -366 -796 262.6 511.0 . I O 6  1.09OA 104.7 ,646 - 2 . 9  - 2 7 . 2  226.9 -L93 
13-38 9 .14  4 .14  4.25 7.64 1.00 1 3 - 1 5  1 / 1 / 2  28.9 39.L 16.0 .323 7.189 13.6 338.7 13.8 93.90 S-994 
- . 3  1.108 80.4 ,Le4 1.244 48.8 156.9 . P I I D  1.572A 97.8 .711 1.9 -14 .1  300.3 .LO1 
- 2 . 1  .637 89.6 .*I2  1.026 179.5 291.6 . 6 0 5 A  1.452 72.5 1.338 .4 1 , s  61.9 . A 0 7  
4 .28 7.67 4.83 13.11 1/1/2 31.0 48.3 18.9 ,363 6.095 17 .2  341.4 17,C 94.60 1.852 
- 1 . 5  1.222 109.7 .340 . r e 7  262.8 517.0 . i t 5  1 . 0 6 0 ~  1oi.t . e w  -2.7 -28.3 m . 3  .e35 
,193 154.8 8.6 
.e24 294.7 -28.0 
.407 80.0 - 4 . 3  
13 .10  9 .42  4 .59  
.e34 118.1 8.5 
.219 294.4 -28.3 
.389 82.8 - 5 . 8  
14.28 9.94 5.22 
,284 1¶8 ,5  7.9 
-217 294.2 -26.5 
.379 84.6 -7.L 
15.20 1 0 . 1 3  6.07 
4-4930 4 - 5 1 7 0  .152 204.5 39.2 
4-5230 4-5380.1 -326  296.9 -24.8 
4-5360.1 4-5450 .?16 44.7 5 .3  
15.09 11.54 4.08 
4-4940 4-5170 .135 159.3 -36.0 
4-5230 4-5364.4 . S O 1  296.9 -25.3 
4-5864.4 4-!3460 .633 51.4 4.4 
14.63 10.68 3.88  
- . 3  1.099 77.5 
-2.1 ,641 89.9 
-2 .0  1.216 108.9 
- 4 . 3 4  9.74 4.92 
.e85 1 . 2 i d  61.7 159.8 
.404 1.034 179.8 298.8 
.331 .779 282.7 523.7 
1 r . a  w i i 2  31.2 $6.0 
,8720 1 .561A 9 7 . 6  
.616A 1.452 73.1 
.522 1.031). 9 7 . 1  
L1.4 .398 5.393 
- . 3  1.087 74.3 ,314 1.188 75.1 163.1 ,6130 1.S58A 97.4 
-2.1 .E43 90.0 .400 1.037 180.0 300.6 .623A 1.452 74.0 
- t . 4  1.213 108.4 .321 .773 262.3 531.3 .525 1.021A 94.1  
4.48 7.67 4.66 lt.32 1/1/2 38.4 69.4 23.2 ,419 4.972 
MAR8 ARRI 
5.6 1.109 93.6 
-1.9 .54i 81.1 
3.3 1.334 122.5 
8.53 8.95 7.47 
(VAL OATE = 2445170 (19 I 
.e22 1.254 339.1 ¶23.8 
.560 .OIL 176.2 253.2 
,591 1.026 262.1 484 .1  








t t . 3  











. I 3 4  
50.0 
1.9 - 1 5 . 1  tI?.O 
.4 1.4 82.8 
343.5 19.8 93.80 
- t . s  - m e a  230.7 
1.8 -16.3 292.7 
.4  1.5 63.0 
345.0 LL.1 95.30 
-2.4 - 2 e . r  ~ 2 8 . 1  
8.8  5.3 -1.8 
-4.8 -18.0 200.1 
881.8 10.0 *#.EL 
8.4 -8 .9  30L.P 
.t .a 12.2 
.e .J rs.i 
-4.Y -19.0 LO7.L 
3 ~ 0 . 0  - 4 9 . 9  0 7 . s ~  
80 
STOPOVER T I M E  : (10 D A Y S  1982 INBOUND SWSNGBY 
-f 1 V 1 P S f  1 ZCCEN -SMI THE11 THE12 P E R I H  APHEL P3f  2 
I 3 V 3 PSI 3 ECCEN $MA WET3 WE14 PERIH APHEL PSI 4 
I 5 V 5 PSS 1J ECCEH SMA lHET9 THETI PERIH APHEL P S I  3 
O V A  EVA O V D  -EVR TYPE SUN A SUN R LAPPA _ - A  E 
- - l , O  1.115 89 .0  ,221 1 . 2 6 2  5 . 9  l S 9 . 8  -9810 1.542A 95.9 
-1.9 .SO2 69 .8  .409 ,914 179.6 2 7 4 . 0  . I O T A  1.440 65 .2  
1.0 1.266 113.8 .419 ,866 262.7 495.1 ,488 1.264A 115.1 
3.66 1.06 5.79 16.78 1/1/2 33.2 25.4 5 .9  ~ 2 0 2  19.336 
- . 8  1.114 8 7 . 1  .E25 1.259 15 .8  159.8 .9770 1.5421 95.6 
-2 .0  .615 90.4 ,456 .989 180.5 280.2 .538A 1.4400 67.4 
.2 1.252 114.0 ,425 .839 262.9 499.4 .483 l.195A 112.2 
S.G9 1.09 5 . 4 2  15.64 1/1/2 32.9 28.6 8.8 a 2 3 8  l e e S r 1  
MAR3 MISSION ARRIVAL OURATfON DATE 8 S 920 E445170 O A V S  
i o  J I I L  iaec ____ 
LIUNCH ARRIVE SPEED1 R A l  OECLI- 
D E P A R T  SYNCBY SPEED3 R A 3  DECLJ 
BUNGBY RETURN 6PEEDS R A S  DECL5 
PROP AERO OVL - __ 
v e  
Y 4  
















. rzr  
-.I 1.102 80.3 .255 1.223 50.9 184.4 ,9110 1 .534A 9 5 . 2  .TO9 2.0 -13.2 2Q8.6 , 171  
-2 .0  .641 91 .6  A10 1.022 162.3 295.2 S O 3 1  1.4410 7 2 . 5  1.338 .2 .6 6 4 . 6  . 4 0 7  
-1.5 1.224 109.1 .347 .791 263.6 5 1 5 . 5  . S t 7  1.065A 101.9 .E39 -2 .6  -28.4 233.6 - 2 4 1  
3.75 7.15 4.73 13.19 1/1/2 37.8 4 4 . 3  16.0 ,363 6.403 16.1 343.8 16.0 94.70 1.962 
-.I 1.093 77 .0  .278 1.199 63 .6  167.0 .e680 1.5301 94 .9  .698 1.9 -14 .5  2 9 4 . 9  ,180 
-2.0 .646 91.9 .401 1.028 182.6 298.5 .016A 1.4410 7 3 - 5  1.339 . 2  .O 65.4 .368 
-2.0 1.219 108.8 , 330  .783 263.6 522.1 .524 1.041A 98.4 ,631 -2.4 -29.1 233.8 a206 
3 .81  7.21 4 .61  12.69 1 /%/2 41 .4  53.3 20.5 ,400 1.614 18.9 346.0 18.7 05.30 1 .640  
- - - - - - - 
I 2 DECLZ R A P  SPEfOZ 
I 4 OECL4 R A 4  W E E 0 4  
I 6 DECL6 RA6 $PEE06 
RAP OECLP ElA PERlC 
4-4910 4 - $ 1 ~ 0  . in2 162.5 - 3 . 0  
4 - 5 2 3 0  4-5.372.1 .e62 296.1 - 2 6 . 3  
4 - 5 3 7 2 . 1  4 - 3 4 8 0  .546 63.5 2.0 
13 .04  9.36 8.56 
2.F - 0 . 6  303.5 - 1 7 4  
-3 .9  -21.6 L14.1 .493  
331.0 -11.8 89.lL 3.697 
.t . 4  51.6 . $ d e  
4-4910 4-5170 .112 1 5 7 . 4  1.1 
4-5230 4-5375.6 .24S 291.5 - 2 6 . 8  
4 - 5 3 1 5 . 8  ( - I 4 9 0  .502 68.9 . 5  
12.16 8 . 0 8  3.66 
4-4980 4-Sl70 ,130 153 .8  5 . 1  
4 - 3 2 3 0  4 - 5 3 7 6 . 7  ,236 294.9 -27.3 
4-5378.7 4 - 5 5 0 0  -464 73.8 -1.0 
12.61 8 .97  3.84 
2.4 -10.0 503.6 e l 7 5  
- 2  .4 60.1 . S O 2  
334.B -.I 91.10 2.853 
- 3 . 1  -23.9 220.5 . 3 r i  
- . 6  1.112 85 .1  ,230 1.252 26.7 160.6 .9640 1.541A 9 5 . 6  
-2 .0 .626 90 .9  ,437 1.003 181.1 285.8 ,565A 1.4400 69.4 
- .4  1.240 112.3 .394 .e18 263.2 504.2 ,496 1 .1411  106.7 
3 . 7 1  7.11 5 .13  14.66 1/1/2 33.6 32.5 12.0 .e79 9.593 
-.I $ . i o 6  82.8 ,240 1.240 38.5 162.2 ,9430 1.5381 95.4 
-2 .0  .634 91.3 ,422 1.013 181.8 2 9 0 . 9  .586A 1.4410 7 1 . 1  
-1.0 1.231 110.9 ,368 .e03 263.4 509.5 , 5 0 7  1.098A 405.3 
3.72 7.12 4 . 9 0  13.65 1 /1 /2  35.2 37.6 15.1 .321 "7 .631  
2.2 - i i . i  3o2.9 , I T S  
- 2  - 5  6 1 . 9  , 4 6 4  
-3.2 -25.6 pZ6.2 .323 
331.9 7.4  92.60 L.395 
2 .1  -12.1 301.3 . 1 7 6  
.2 . 5  63.4 ~ 4 3 3  
-2.9 -27.3 230.7 .e70 
341.0 12.4 93.80 2.130 
4-4990 4-5110 . i s 7  152.3 7 . 3  
4-5230 4 - 1 3 8 1 . 5  .227 294.3 - 2 7 . 1  
4-5361 .5  4 - 5 5 1 0  -4.33 78.1 - 2 . 7  
12.19 9 .03  4 .13  
4-5000 4-5170 ,191 152.7 
*-!IC30 4-5383.8 .220 293.7 
4-5383.8 4-5520 , 4 0 7  81 .9  
13.04 9 . 2 9  
8 .2  
-28 .1  
-4 .3  
4.58 
6 .2  
-28.4 
- 5 . 9  
5 . 1 7  
7.6 
- 2 8 . 6  
- 7 . 3  
5 . 9 7  
4-5010 4 - 5 1 7 0  ,231 154.6 
4-5230 4-5385.7 .215 293.2 
4 -5385 .7  4-5530 -186 8 4 . 9  
13.59 9 .78  
4-5020 4-5170 .278 157.5 
4-5230 4-5366.6 .212 2 9 2 . 9  
4-5386.8 4 - 5 5 4 0  .3?6  86 .9  
14.43 10.51 
-.I 1.081 1 4 . 5  .306 !.169 76.5 169.7 . 8 1 t O  1.526A 94.)  .062 1.6 -15.9 290.1 ~ 1 8 6  
-2 .0  .648 92 .0  .396 1.032 183.0 300.6 -623A 1.4410 74.1 1.340 - 2  - 7  6S.8 a376 
-2.4 1.215 108.2 . S i 9  .776 263.3 S29.5 .126 1.024A 94.8  ,625 -1 .3  -29 .1  230.2 ,182 
3.94 7.34 4 .54  12.34 1/1/2 46.1 65.8 22 .5  .426 5.120 21.2 347.6 20.9 93.40 1 ~ 7 S 6  
-I -- MARS ARRIVAL DATE = 2445180 (29  JUL 1982) 
3.6 %.lo5 93.5 .213 1.243 340.2 530.2 .977 1.508A 92.6 .726 -1.8 -29.2 304.4 + 1 4 6  
-1.9 ,538 90.5 ,586 .901 180.4 251.4 .373A 1.4290 5 5 . 0  1.282 - .O - .O  1 1 . 7  -727  
3 . 5  1 .343  122.8 .601 1.052 262.8 483.5 '420 1.684A 126.9 1.019 - 5 . 5  - 1 3 . 0  193.4 ~ 6 2 7  
3.07 6.46 7.50 21.72 2/1/2 41.3 18.3 7 . 7  .114 i 4 . 9 1 9  134.6 327.2 45.3 92.40 1 ,591  
4-4930 4-1180 .125 195.4 30.0 
4-5240 4-5361.3 .328 296.8 -24 .9  
4-3361.3 4 - 5 4 5 0  . 7 2 7  46 .3  5 .4  
14 .31  11.28 3.78 
4-4950 4-1160 a 1 1 4  155.4 - 2 9 . 1  -3.5 1.110 90.4 ,211 1.248 3S7.6 527 .3  .984 1.512A 93 .3  -729 5 .2  2.8 299.1 a165 
4-5240 4-5369.6 .279 295.9 -26.0 -1.9 .Sa8 91.6 . S i 1  .e47 181.7 265.9 .46SA 1.4300 6 2 . 1  1.304 - . O  - e 0  57.8 a 6 0 3  
4 -5560.6 4-5470 .603 59.2 3.4 1.8 1.291 llS.1 , 5 0 5  .916 263.2 490.0 .453 1.379A 119.6 .942 -4.4 -19.3 208.0 . 4 9 C  
13.37 9 . 9 0  3.68 3.47 6 .87  8.22 18.37 ill/$? 4 4 . 1  2 2 . 1  3 .7  .165 30.987 67.4 332.5 -67.3 8 7 . 5 L  4 . 0 6 0  
4-4960 4-5160 
4-5240 4-5373.4 










4 -5000  4-1180 
4 - 5 2 4 0  1-5369.2 
4-5365.2 4-5520 
-103 156 .1  -11.0 
.261 295.1 -26.5 
.5Sl 65 .1  2.0 
12 .67  9.34 3 .58  
.ill 152.8 -1.8 
.246 2 9 4 . 2  -21.0 
.SO6 70.5 .S 
12.35 9 .04  3 .66  
. i s 0  150.4 3 .5  
,467 7 3 . 3  -1.1 
12.22 8 . 9 2  3.83 
,234 293.2 - 2 1 . 5  
-1.8 1.110 88.7 
-1 .9  .604 92 .3  
1.0 1.212 116.0 
3.33 6 .73  5 . 7 5  
-1 .2  1.110 86 .9  
-1.9 .618 92 .8  
.2 1.258 114.1 
3.31 6.71 5.38 
.e13 !,e47 7 . 3  166.8 
. I 8 1  .966 182.1 272.7 
.465 .876 263.4 493.9 
17.00 l / l / 2  40.4 24.5 
,218 1 .244  17.6 167.0 
,457 .983 183.3 279.1 
,429 .e46 263.6 496.1 
15.82 1/1/2 39.8 27.5 
-9820 
. 5 O l A  
.469 







, 491  
11.1 





1.4310 6 7 . 2  
1.209A 112.8 
.231 14 .412  
1.512A 93 .4  
1.4520 69.2 
1 . 1 5 1 A  109.3 
,276 10.359 
.I28 3.4 
1.313 - . O  
,913 -3.9 
23 .9  333.2 
.727 2.8 
1.320 - . O  
.e69 -3 .5  
4.4 336.6 
.724 2.5 
1.326 - .o  
.e70 -3.2 
5 .2  340.0 







4 . 1 9 1  
. I S >  . 5OA 
. I  79 
3.146 
.1¶7  
. 4 6 7  
,530 0 
t . 5 7 9  
-7.4 301.9 
- . 1  62.6 
-24 .1  221.6 
-4.4 90.90 
-9.2 301.1 
- . l  64.4 
-2S.9 227.5 
5.2 92.50 
- .9  1.108 84.9 .222 1.237 28.6 167.8 
-1 .9  .630 93.2 ,437 .997 184.2 285.0 
- .4  1 .244 112.4 -397  .824 263.9 502.9 
3.30 6 . 7 1  5.09 14.0% l / l / 2  40 .5  31.3 
,156 149.9 6.3 - . E  1.103 82.7 .233 1.225 40.3 169.3 .9400 1 .51OA 93.2 a716 1 .2  -10.7 2 9 9 . 2  e157 
,221 2 9 2 . 3  -27.9 -1 .9 ,639 93.6 .421 1,009 184.9 2 9 0 . 2  .584A 1.4330 71.0 1.331 - e 0  - . I  65.9 ,434 
,434 79.9 - 2 . 7  -1.0 1.235 110.9 .370 ,807 264.1 508.2 .SO9 1.106A 105.9 *E54 -2 .8  -27.3 L32.4 .e66 
12.29 8.98 4 . 1 2  3.31 6 . 7 1  4 .66  13.97 l / l / 2  42 .4  36 .1  14.2 ,319 8.010 10.9 343.2 10.6 93.80 2.238 
.189 1 5 1 . 1  7 . 5  
,218 291.3 -28 .3  
. 4 D 7  8 3 . 7  - 4 . 4  
12 -56  9 .23  4 . 5 4  
-.I 1.097 80.3 ,248 1.208 52.4 171 .2  .go90 1.508A 92 .9  a 7 1 0  2 . 1  - 1 2 . 2  200.2 -159  
-1.9 ,646 93.6 .409 ? . O i l  165 .6  994.7 .6021 1.4340 72.4 1.335 - a 0  - . 1  6 7 . 0  . 4 0 7  
- 1 . 5  1 .227  109 .1  .347 .795 264.3 J f 4 . l  ,119 1.0711 102.5 -04s -2.5 -26.4 2 3 S . 7  ,246 
3.34 6 .74  4.69 13.28 1/1/2 45.4 42.4 17 .2  ,362 6.692 14.8 345.9 14.6 94.70 2.063 
4-5010 4-5180 ,228 1 5 3 . 5  7 . 7  -.I 1.089 71.7 ,269 1.106 64.8 173.4 .e670 1.506A 92 .4  .699 2.0 -13.8 292.0 .I62 
4-5240 4-5381.1 .211 2 9 0 . 8  -28.5 -1 .9  .651 9 4 . 1  -400  1 ,021  186.2 298.3 .6151 1.4350 73.5 1.336 - . O  - . I  67.8 ,387  
4 - 5 3 6 1 . 1  1-1530 .387  86.6 -6 .0  -2 .0  1.222 106.7 .330 ,786 264.4 520.6 , 5 2 7  1.045A 99.0 -834 -2 .3  -L9.1 236.5 .LIZ 
3 .40  6 . 8 1  4 . 5 6  12.75 1 /1 /2  49.4 50.9 19.8 .402 5.810 17.6 348.2 17 .4  95.40 1.933 13.08 9 -60  5 . 1 2  
4-5040 4-5160 .273 156 .9  7.1 
4 - 5 2 4 0  4 - 5 3 6 S . 4  . e l 0  2 9 0 . 3  - 2 8 . 7  
4-9388.4 4 - 5 5 4 0  .373 89.0 - 7 . 4  
lS.90 10.36 5 - 8 7  
4-5010 4 - 5 1 8 0  -324 160.8 6 .1  
4-5E40 4-5386.8 ,209  290.2 -28 .8  
4-SSO8.0 4 - 5 5 5 0  3 6 9  90.1 - 8 . 6  
15.10 11.30 6 .84  
- . e  1 . 0 7 1  7 4 . 7  ,299 1 . 1 5 8  r 7 . i  i 7s . r  . a i  
-2 .4  1.217 i o 8 . i  ,310 ,179 264.2 ~ 2 7 . 9  .IS 
-1.9 .654 94 .2  ,394 1.029 186.5 300.7 .62 
3.54 6.94 4 . 4 9  12.37 l / i / L  54.4 62.7 21. 
- . 6  1.063 T 1 . 1  ,337 l . l t 4  89.1  177.6 . 7 4  
-1.0 .655 94.2 , 3 9 3  1.031 186.6 301.5 .65 
-2.7 1.214 107.1 .313 ,714 263 .5  536.1 . I 3  
-__ M A R 8  A R R I V A L  DATE = 2145190 ( 8 1U6 1 










'0 1.5041 91. 
A 1 .4350  74 .  
I t.026A 95 .  
I .431 5 . 2 5  
80 1.1031 01. 
1 .0161 91.  
,A 1.4360 r4.  
' . ~ i  4.97 
1623 
,685 1.0 -15 .5  2 6 6 . 9  . l e 6  
' 1.340 - . O  -.l 68.3 ,573 
,328 -2.2 -29.3 C33.6 . l o 5  
1 2 0 . 0  350.0 l B . 6  05.60 i . 6 3 6  
1 .340  - . O  -,l 66.4 .J69 
22.1  ,824 390.9 - 2 . 1 - 2 6 . 3  1 7 2e6 .4  9 5 . ~ 0  t . r s c  - 1 6 9
1 ,605 1 . 7  -17.8 r 8 i . t  . L O O  
_-  - 
4-4930 4-5190 .l15 191 .9  27 .0  
4 - 5 1 5 0  4-1362.3 .331 295.7 -2S.2 
4 - 5 3 M . S  4 - 5 4 5 0  .73# 47.9 5 . 6  
2.9 1.103 
-2.0 . I 3 8  
3 .8  1.355 
2 . 7 7  6.18 








93 .2  .207 1.234 
94 .2  .593 ,893 
123.1 ,611 1.081 
7 .61  tL.11 2 / l / 2  
.976 1.4901 9 0 . 9  .7SO -1.2 -27.3 301.9 
,363A 1.4220 5 5 . 0  1.278 -.e - . 3  5 4 . 4  
.420 1 . 1 4 Z A  127.5 1.032 -1 .4  -13 .4  194.0 
6.8 .110 13.043 137.6 3 3 0 . 7  42 .2  93.00 
. f 3 0  
.738  
, 6 4 3  




48.0 1 7 . 7  14.07 11.30 3.89 
-161  216.3 5S.9 
. S O 4  205 .1  -L5,7 
-6 tO  54.5 4.8 
14.67 11.30 4.43 
91.8 .205 1.237 
9 4 . 5  -551  ,918 
120.6 .519 .e92 
6.01 C0.26 t I l / 2  
349.5 134.8 
265 .1  465.4 
i03.r 2 s r . s  
.983 1 . 4 9 0 ~  91.3 .73e - 8 . r  - 5 t . o  311.4 
, 4 1 2 ~  t . 4230  58.6 1.291 - .e  - .4  sr .5  
.438  1.546A 124.0 .988 - 4 . 9  -18.6 201.5 
5.8 ,134 19.694 150.6 333.6 59.2 90.50 
. 1 eo 
.670 
,510 
2 .505  54.9 19.4 
358.9 s33.9 
184.6 264.8 I 203.9 488.6 
01.3 21.4 
. l o t  131.0 - 5 3 . 8  
-261  294.1 -20.3 
.a10 60.8 3.5 
19 .06  10.05 4 . 1 7  
90.2 .EO5 1.238 
94.8 ,514 .941 
118.3 -512 .930 
6.28 18.64 1 /1 /2  
88.5 .LO8 1.237 
9 5 . L  .464 ,961 
5.80 IT.22 1/1/1 
i i 6 . i  .4ro .sea 
.965 1.491A 91,8 . I 3 2  10.8 21.8 291.0 
. 4 5 7 A  1.4240 61.8 1.30t -.e -.4 60,s 
,454 1.408A 120.4 ,051 - 4 . 4  -19.5 208 .6  
3.9 . l e t  19.304 8z.g a42.4 -02 .7  m . t L  
.9820 1 . 4 9 ~ ~  \ g i . r  . 7 3 t  4.8  2.1  LOO.^ 
,470 S.SOZA i i 8 . 0  .e20 -4.0 -Le.$ e is .9  
.49OA 1.4280 64.) 1 .311 -.l! - . 5  62.6 
4.0 .194 C4.683 33.8 $35.3 -3S.5 66.6L 
-110 148.n -21.3 -3.0 1.107 
,261 L93.0 -26.9 - l . B  .007 
- 5 5 7  66.7 2.1 1 .0 '1 .277  
l L . 5 6  9 . 4 5  1 .65  3.13 0.54 
' 8.0 173.5 
105.6 271.8 
j 264.1 492.7 
49.0 23.7 
. l i s  146.1 -0.6 
,246 tP1.1 -L7.3 
. I 1 0  7 L . l  .o 
1L.12 9.10 3 . 6 1  
,130 141.1  - 9  
,410 77.1 - 1 . 1  
11.91 0.00 8 . 0 4  
.za. ~ n o . 4  -cr .o  
-1.8 1.106 





- .4  1.L48 
*.OD 0 . 4 1  
156.7 .e10 i.r.33 
95.1  .418 .or9 
114 .2  -432 .B54 
5 . 4 t  16.00 l / f / l  
1 19.0 113.1 
I 186.8 L78.4 
j 284.3 496.9 . 4 7 . 9  26.6 
I 10.0 174.5 
1 187.0 L84.4 
L04.8 501.8 . 48.5  80.L 
4-4900 4-6190 
4-6LSO 4-6361.8 
4 - s m ; , r  4-1100 
81 
110POVER TIME 00 DAY3 1982 INBOUND SWlNt0Y 
- -- 
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R A S  

















- A V O _  
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- 1 . 5  
4 . 1 1  
8.9 
-28.7 












I 1  
1 3  
1 5  
O V A  
-.9 
-1  .9 
-1.8 
3.03  - .9 
-1.9 
-2.0 
3 - 1 1  




- . e  
-1.0 




v 1  
Y 3  













































4 - J l 9 0  .lo7 
4-11186.61 ,220 











_ _  .- 
PSI i ECCEN--SMA 
-!E -EVR -.-J!P 
PSI 3 ECCEN SMA 
P51 5 ECCEN SMA 
80.4 ,245 1.19 
96.4 .409 1.01 
109.7 .348 .79 
4.73 15 .31  1/11 
77.8 .264 1.17 





71.9 ,329 1.121 88.6 
98.7 ,391 1.032 190.6 
107.6 . S i 0  ,770 264.5 



















4- iama. e 
*-SOLO 





- .e  - .9  70.0 -365 
-2.0 -20.7 230.6 .169 















. 3  
2.88 - 1.. 8 
-1.9 
- .4  
2.80 
4-4090 4-5L00 - 1 5 5  140.0 2.5 - 1 . 5  1.090 82.7 -223 1.207 42.0 181.9 .9380 1.476 89.4 .726 2.7 -7.0 292.4 a 1 3 1  
4-5200 4-530t.L ,234 265.0--28.4 -1.8 ,654 99.0 .423 1.009 192.7 289.9 .582A 1.4360 70.0 1.332 - e 4  -1.2 70.1 -437 
11.97 9.18 4.10 2.79 0.20 5 . 0 7  14.20 1/1/2 59.5 33.5 13.2 ,314 8.726 7.2 540.8 6.9 94.00 L.427 
4-5000 4-5200 -105 149.1 5 . 0  -1.2 1.092 80.5 .230 1.192 53.6 183.5 ,9080 1.477 89.0 -719  L . 4  -9.8 289.0 -133 
4-5200 4-5367.1 ,227 283.7 -28.6 -1.8 .062 99.2 .410 1.020 193.7 294.8 . 8 O l A  1.4380 72.4 1.330 -.4 -1.4 71.1 .409 
4-5387.7 4-5510 .409 87.0 - 4 . 5  -1.0 1.233 109.7  ,349 ,803 265.7 511 .5  e522 1.083A 103.5 . O S 0  -2.4 -28.4 239.3 .PI7 
12.22 9.39 4.49 E.83 6.24 4.90 13.46 1/1/2 62.9 39.2 16.3 . S I 0  7.064 11.0 349.0 11.3 93.1D L . 1 0 4  
4-5~6s.e 4-ssio ,437 6 3 . 1  - e . @  - 1 . 1  1.241 1 i i . o  .374 .e17 265.5 505.7 . s i 2  ~ . ~ Z Z A  i00.0 .eo3 -e .7  -27.4 2~15 .3  . m e  








































. 345  * 
4-4#30 4-9200 . l l O  
4-5260 4-5363.7 .340 
4-11mm.T 4-5450 .749 
14.02 
4-'JL#O 4-5310.0 . S i 1  
4-13Im.O 4-5460 .079 
13.01 
4-4~40 4-9200 .m 
190.0 25 .5  
293.8 -25.5 
I 49.5 5.7 
' 11.47 3.04 
-.9 -L6.8 298.0 
-.I -.7 57.0 
- 3 . 6  -13.7 194.0 






- 5 7 0  98.3 
1.330 lZO.9 
6.14 7.06 
,203 1.228 341.4 142.4 
.601 .888 105.7 248.6 
.622 1.113 264.3 481.2 
22.52 2/1/2 56.1 17.1 
.ZOO 1.230 350.1 541.0 
. $ l e  .914 106.7 258.4 
,568 1.013 204.1 484.2 
L0.60 2/1/2 56.5 18.6 
a979 1.478 69.4 
. S I S A  1.4210 14.4 
.420 1.808A 128.1 
9.9 e107 11.643 
a984 1.470 89.8 
,400A 1.4230 50.1 
.438 1.588A 124.6 
8.7 ,130 17.118 
,9810 1.470A 90.0 
e493A 1.4270 64.3 
,471 1.323A 111.4 
4 . 4  .is0 28.918 
,9730 1.476 90.0 
,528A 1.4300 60.8 
-486 l.238A i13.0 
0 . 8  e228 16.040 
.9S90 1.476 89.8 
. 1 S 8 A  1.4330 09.0 
,499 1.173A 110.4 




10.80 3 .83  
-3.3 -40.2 304.3 
-.s -.7 19.9 
330.8 3419 91.00 
-3.0 -16.9 202.1 
7 . 2  14.1 292.4 
- .4  -.9 81.0 
-4.0 -22.3 210.7 
337.2 -43.4 89.OL 
4-4.90 4 - 5 L O O  . I40  137.2 -37.6 
4-5LmO 4-3375.0 .209 289.6 -L7.2 
13.20 9.90 3.94 











1 . 2 5 1  112.1 
6.21 3.29 
.201 1.229 9.S 
.487 -960 189.2 
,475 ~ 8 9 7  204.8 
17.45 1/1/2 01.8 
.eo5 1.229 19.8 
.461 ,979 190.4 
.457 .e62 Z65.0 








1 5 . 7  
4-4970 4-8200 .119 
4-5100 4-S379.L .2S4 
4-SS7I.t 4-I490 ,514 
it. l a  
4-4.00 4-5200 ,131 
1-53OL.4 4-5500 .475 
11.91 
4-sr10 4-5382.4 .243 
144.0 -14.1 
180 .2  -27.0 
73.7 .6 
I 9.31 3.72 
145.2 -2.9 
, 286.5 -28.0 
I 78.6 -1.1 
9 - 1 4  3 .85  
4.2 1.0 ~95.0 
- .4 -1.0 87.0 
-3.9 -01.4 223.0 
340.3 -13.4 91.00 
3.2 -3.6 284.5 
- . 4  -1.1 68.7 
-3.1 -26.1 L29.9 
343.7 - . l  92.70 
.212 1.218 30.7 180.8 
.440 .995 191.6 284.2 
.403 ,856 265.3 500.4 
15.10 1/1/2 57.5 29.1 
5 . 0  -1.1 1.085 
-20 .0  -1.8 ,060 , -0.1 -2.0 1.220 
1 5.01 2.92 6.33 
5.6 -1.0 1.074 
1 -L8.9 -1.8 .e72 
1 -7.0 -2.4 1.222 
1 5.00 3.00 0.49 















1 2 - 4 4  
1.173 05 .1  184.7 
1.028 194.4 L98.8 
a792 261.9 517.9 
1/1/e 67,3 48.9 
1.149 78.0 188.1 
1.034 195.0 301.7 
.765 L6S.O 52S.O 
l / l / L  72.4 57.3 
a8690 1.478 68.3 
- 0 l O A  1.4400 73.6 
. I 3 1  1.053A 100.1 
19.1 .404 0.029 
*0190 1.479 87.8 
.026A 1.4420 74.5 
- 5 3 7  1.032A 98.7 
L1.4  $439  5.380 
a709 2.1 






17.2 353 .0  
-.l2.2 284.6 .138 
-1.5 71 .7  . S O 0  
1 4 . L  S(J.90 1.030 
-14.5 L79.4 .148 
-1.0 72.2 .370 
1 0 . 5  90.40 1.924 
-LS.I ~ 4 i . t  .*ea 
-20.4 ~ 4 0 . 0  . i o 0  
4-5030 4-5200 .300 101.0 4.7 -1.0 1.062 71.4 .322 1.120 87.6 187.1 .7590 1.481 8 0 . 9  a800 1.0 -16.4 t 7 4 . 0  -119 
4 - 5 2 I O  4-5392.0 .el7 LOl.5 -28.11 -1.8 ,074 89.4 $391 1.037 I 9 5 . 3  303.L -631A 1.4420 74.9 1.343 - .4  -1.6 72.4 .SOL 
4-5SSt.O 4 - 5 5 5 0  .SOL 94.3 - 8 . 0  -2.7 i . 2 1 0  107.5 .SO8 e719 205.3 132.9 .539 I.Ol8A 93.2 ,829 - 1 . 9  -L0.9 L34.4 -269 
14.54 11.10 6.5t 5.35 6-76 4.67 12.17 % / l / L  77.7 71.0 L3.0 ,459 5,013 19.2 351.0 10.4 96.30 1.848 
-- M A R 3  ARRIVAL DATE = t445210 (29 AUG 196t) --_I__ 
4 - 4 S 3 0  4-It10 
4-5270 4-5365.0 
4-1305.0 4-5450 
. l o1  188.1 
,701 11.1 
4 - 2 4  11.#1 
.354 2si.a 
t 4 . 4  1 . 4  1.099 93 .0  .199 1.223 34 
I -2s.m - 2 . 2  .540 103.4 ,809 .38a i o  
0.0 4.0 1.575 123.7 ,034 1.150 24 
, 3.0L L.40 5.02 8 .23  t t . 9 0  L / l / L  d 
I 39 .r  3.9 1 . 1 0 ~  9i.o ,197 i . e e i  31 
-L#,S - t . l  ,679 102.7 ,503 .910 1 9  
' 4.9 3.0 1 .339  121.1 ,877 1.030 28 
3 . M  2.4m 1 . 9 0  7.4s LO.90 L / l / l ?  d 
63.7 9.9 1.103 90.1 .1P6 1.LZl 31 
-27.0 -2.0 .do4 102.4 .I24 .942 19 
1 3 . 0  L.0 1.SlO 118.7 .5LO .SO0 24 
' 4.73 3.57 0.77 #.I# lm.20 L / I / L  1 
.I I 4  
1.0 24 
. l  48 




- 2  1 
.7 54 
.O 20 
.4  43 
1.9 2 




0 , 8  
5.8 
3 . 0  
0.2 
0 .0  
3 . 8  












. 4 5 5  
4 . 9  
1.407 88.0 ,741  -.I -20.0 204.4 ,110 
1.4290 53.0 1.270 -.7 -1.0 59.4 -701 
1.879A 128.8 1.050 - 5 . 0  - 1 4 . 1  195 .1  -074 
,104 10.62s 159.0 337 .3  39.0 93 .40  .e98 




.LO2 L 2 O . m  
.so1 L07.T 
e024 #) .I
4.m. 1 1 . 5 1
4-4980 4-¶L10 
4-5373.8 4 - ¶ 4 ? 0  







- 4 . 1  1.102 
-1.9 .S4L 
. 3  1.270 
L e 9 3  6.34 
80.m .LO2 1.219 2O.L 100.0 
1OL.L ,405 ,985 194.9 278.1 
114.4 .441 -870  L05.7 494 .0  








-1.0 . 0 5 5  
-.5 1 .251  
t.70 # . I2  
-1.S 1.007 
-1.0 ,060 




C.70 # . I #  





,2011 1.213 30.11 
-444  1.003 198.3 
.400 ,842 105.0 
15.28 l / l / 2  07.1 
.4L7 1.017 197.0 
.3?# .#e2 L06.L 
$4.31 l/l/L 09.1 
,235 1.169 53.3 
,414 l r 0 2 9  198.1 
. S I 0  .OO# (86.4 
.reo I.LOS 12.0 
13.14 i/i/t 7t.5 
108.0 






























299 * 0 
11m.m 
45.1 













e r o ~  -LLT 
-1.a 3.014 
-e.$ i . m  
-1.7 .001 
c.00 .LO 
.07LO 1.471 60.7 
.019A 1.4580 73.7 
,533 1.050A 1OO.e 
i 0 .8  .404 5.177 
.Ot10 1.474 B5.l 
a 0 2 0 A  1.4600 14.7 
.540 1.03IA 11.1 












! 7t .e  
1.172 64.5 
1.03I 1W.m .rss toa.5 









MISSl@N DURATION 5 520 D A Y S  
MARS ARRIVAL DATE : E ! l l S i ! Z O  
8 l O P O V I R  TIME Z (10 O A Y S  1982 INBOUND SWINGBY 
7 SEP igse __ 
L*UNCH ARRIVE SPEED1 R A l  DECLI I 1 V 1 - P S 1  1 ECCEN SMA THE11 THE12 PERIH APHEL PSI 2 V 2 I 2 OPCLZ R A O  SPEECZ 
OEPART 8WNG8Y SPEED3 R A J  OECLS I 3 W J PSI 3 ECCEN SMA THE13 THE74 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  3PEEDd 
BWNC8.I RETURN 8PEEOJ R A I  DECLJ I 3 V 5 PSX 9 ECCEN SMA THE15 THE16 PERIH APHEL PSI  6 V 6 t 6 DECLO R A 6  SPEECS 
PROP AERO-_OVL --P_Vb-_- E V A  O V O  _-EVR TYPE SUN A SUN R 5APPA - A  E -1NC RAP DECLP ET* PER]< 
WARS ARRIVAL DATE = 2441220 I 7 SEP 1982) - --_ 
4-4940 4-1220 
4-¶280 4-J370.5 
4 - 1 5 1 0 . 1  4-5460 
. i o 7  190 .4  35.2  3 . 3  i . i o i  
.347 265.6  -28.8 - 2 . 2  .595 
. s99  5 9 . 3  5.1 5 . 1  1 . 3 4 8  
4 . 0 1  11.66 3 . 6 2  2.35 5 . 7 7  
9 1 . 6  ,195 1 . 2 2 2  350.2 5 5 2 . 3  
101 .8  -110  .927 194 .6  215 .9  
121.4 ,587 1.063 266 .0  481.8 
8.04 21.33 21112 73.1  17 .6  
9 0 . 1  ,194 1 . 2 2 2  359.6 J51.6 
107.0 .531 ,954 196.4 2 6 4 . 0  
118 .9  .534 .97B 266.1  48S.3  
7.39 19 .50  2/1/2 74.5 19 .3  
.984 1.460 8 1 . 1  ,148 - 1 . 1  -31.0 293.1  .107 
.398A 1 .4550  1 1 . 3  1.291 - . 9  - 1 . S  6 4 . 2  . E 9 9  
,419  1.666A 125.6  1 .021  - 5 . 6  - 1 9 . 8  203 .4  . 6 l e  
8 . 1  ,123  1 4 . 0 6 1  126.4  342 .9  5 3 . 2  9 1 . 1 0  1.612 
4-49JO 4-5220  
4 - S Z 8 0  4-5374.4  
4-5374.4  4-5410 
4-4910 4-1220 
4-5280 4-5381.5 





.139 199 .0  5 4 . 0  
- 3 2 3  283.4 -21.3 
,652 6 5 . 5  3 . 8  
3 .93  1 1 . 3 2  3 . 9 3  
,186 125 .7  - 4 2 . 8  
,290  279 .1  - 2 1 . 9  
.522 7 8 . 1  .e  
4.63 11 .02  4 . 5 0  
. 1 4 2  139.2  - 1 7 . 1  
.Z19 271.1 - 2 8 . 1  
.478 81.6 - 1 . 1  
2 . 9 1  1 0 . 1 9  3 . 9 6  
5 . 9  1 .102  
-2 .1  -621 
2.1 1.318 
2 .61  6 . 0 2  
- 8 . 4  1 .101  
- 1 . 9  .659 
. 3  1.214 
3.61 1.01 
.985 1 . 4 1 9  8 1 . 2  .74a 
.448A 1.4600 6 0 . 8  1 .308  
.456 1.5OOA 122.2 ,978 
5 . 1  .IS1 21.026 100.4 
,9130 1.459 8 7 . 2  .746 
.529A 1.4720 6 6 . 6  1.328 
.487 1.269A 115.0 a913 
7 . 0  .220 16.399 21 .4  
- 4 . 4  - 5 0 . 2  2 9 8 . 1  
- . 9  - 1 . 6  6 6 3  
- 4 . 1  - 2 0 . 3  210 .9  
359.1 18 .7  89.4L 
.122 
,832  
. 5  39 
3.016 
- 1  71 . 522 
.413  
3 .395  
9 . 1  2 3 . 1  283.6  86 .7  .ZOO 1.216 20.1 191 .6  
1 0 6 . 2  .411 1 .000  200.1 219.0 
114.6 ,445 .E78 266.4 493.4 
6 . 5 2  16.56 1/1/2 19.4 24.0 
- .E -2 .0 TD.2 
- 3 . 6  - 2 4 . 6  225 .4  
3 4 3 . 2  - r i . 4  9 i . m  
-3 .9  1.099 8 4 . 9  .201 1.210 30 .6  192.0 .9600 1 .460  8 6 . 9  .743 5.0 7 . 2  2 0 5 . 2  ~ 1 2 9  
-1 .8  -672 1 0 6 . 0  .450 1 .019  201.8 285.8 .560A 1 .4770 6 8 . 9  1.335 - .8  - 2 . 1  1 1 . 5  ~ 4 1 8  
- . 5  1.259 112.7 .409 ,848 266 .6  498 .1  . S O 1  1.195A 111.4  .e90  -3 .1  -28 .2  232.0 -359  
2 .15  0 . 1 1  6 . 2 3  15 .40  v i / z  7 1 . 3  21.2 10.2 ,263  11 .293  5 .9  346 .4  - 5 . 7  9 3 . 6 0  r.101 
4-4990 4-5220 .I55 144.1 - 5 . 0  -2.6 1.096 8 2 . 9  .217 1.201 4 1 . 5  192.7 .9400 1.461 8 6 . 5  -739 3 . 8  -1.0 2 8 3 . 1  . l e3  
4-5280 4-5381.S -211 2 7 5 . 3  -28.2 -1.8 ,604 1 0 1 . 9  .433 1 . 0 3 1  203.4 291 .6  -5861 1.4830 70 .9  1.541 - .E  - 2 . 4  72.6 ,441 
4-5367-5 4-S510 .441 86.1 -2.9 -1.1 1.241 111.1  .ST8 .E26 266.8  503 .3  . S i 4  1.139A 107.9  ,871 -2 .1 - 2 7 . 4  231.0 -310 
12.16 10.13  4 . 4 0  2.63 6.05 6 . 0 3  1 4 . 4 3  1 /1 /2  78 .8  3 1 . 3  1 3 . 6  .309 8 . 4 5 9  3.6 349.1  2 . 4  9 5 . 1 0  L.305 
4-5000 4-5220 -160  148.1 . 4  
4-S280 4-5390.0 .26b 273.8  - 2 8 . 3  
12.94 10 .29  4 . 4 2  
4-5390.0 4 - s s e o  .*io 90.1 - 4 . 1  
-2.0 1.091 80.8 . e32  1 .188  12.5 193 .5  .9130 1 .464  6 6 . 0  .133 2.9 - 6 . 2  280 .7  ,124  
- 1 . 1  .692 105 .9  ,421 1.047 204.6  291 .1  ,607A 1.4880 1 2 . 6  1.346 - .8  -2.6 73 .3  e410 
-1.6 1.238 1 0 9 . 1  .351 .E10 267.0  509.1 .526 1.095A 104.5  . E 5 1  - 2 . 3  -26.3 242.4  .e61 
-1 .6  1.084 76.6 ,252 1.112 6 3 . 4  1 9 4 . 3  .817D 1.467 8 5 . 3  ,725 2 . 4  -10.1 L76.6 .%SO 
-1 .7  .698 105.8 .411 1.051 201.7  301.5 .623A 1.4920 1 3 . 9  1.550 -.E -2 .6 1 3 . 1  ,306 
2 . 7 6  6 . 1 1  J.15 13.00 111/2  86.0 4 3 . 5  PO.0 .404 5 .763  11.3  354.4  10 .3  91 .40  1.925 
2.65  6.07 5 .87  13 .63  i / i a  82.0 36.8  1 6 . 9  .357 8 , r g a  8.0 352.1 7 . 1  96.30  r . 0 ~  
-2.1 1.231 io8.i . s o  ,998  261.2 511.4 , 5 3 5 .  1 . 0 8 2 ~  i 0 i . i  .a40 -0.0 -28.0 m 5 . i  .reo 
4-5010 4-5220 ,212 152 .3  2.4 
4-seso 4 - r ~ 3 9 z . i  .ea1 2rz . r  -ee.s 
4-139r . i  4-5530 ,386 9 3 . 5  -6 .3  
4-szoo  4-5393.1 . r s o  2 7 i . o  - 2 8 . 3  
13.38 10.63 4 . 8 1  
4-5020 4-1220 .e49  1 5 9 . 0  3 . 2  
4-5395.1 4-1540 .388 98.1  -1 .8  
14.08 11 .14  5 . 4 6  
4-5030 4-5220 .291 161 .9  2 . 1  
4-5280 4-5394.7 .256 2 7 1 . 3  -28.3 
4-5394.7 4-5550 .357 9 8 . 0  - 9 . 1  
1 5 . 0 1  11.84  6 . 2 0  
- 1 . 4  
- 1 . 6  
- 2 . 5  
- 1 . 3  
- 1 . 6  
- 2 . 8  
3.25  
r . 9 4  
__ 
2 . 9  
-2.3 
5 . 5  
2.29 
4 . 5  
-2.2 
2 .2  
2.41 
- 6 . 1  










5 .67  
,217 1 .152  1 4 . 1  194.9 
,404 1 .064  2216.4 304 .9  
.314 .T90 2 6 7 . 2  522.4 
12.52 1/1/2 9 0 . 3  52.9 
,508 1.121 8 4 . 5  195 .3  
.401 1.069 206 .9  307 .0  
.304 ,783  266 .9  530.0 
12 .20  1/1/2 9 4 . 4  6 5 . 9  
[ V A L  DATE = 2445230 ( 1 1  SI 
.194 1 . 2 2 0  349 .6  5 5 1 . 5  
,580 .952 199 .8  257 .0  
.598 1.094 266 .9  480 .1  
Z1.75 2/1/2 8 3 . 9  11.0 
.193 1 .220  359.0 556.8 
. I 4 0  .960 202.0 265.4  
,542  .991 266 .9  484 .1  
19 .83  2/1/2 83.1  18 .1  
.eo5 1.209 29 .9  191 .0  
-461 1 .050  208.5 238.0 
,412  . e 5 5  267.3  496 .9  
15 .11  1 /1 /2  86 .4  2 6 . 3  
.a330 












. 4 5 1 A  
,456  
6 . 0  
.OB10 
~ 5 6 6 A  
,503  
1 1 . 2  
1 .470  0 4 . 4  
1 .4910 7 4 . 9  
1.038A 9 1 . 7  
a441 S .106  
1.474 8 3 . 4  
1.4910 75.S 
1.021A 9 4 . 3  




. e39  
13 .7  
r . 1  




- . 8  
- 1 . 7  
351 .5  
-11 .1  r 7 2 . 4  
- 2 . 9  T4.0 
- 2 9 . 2  2 4 5 . 0  
1 2 . 5  96 .10  
-1 5 * e  .E68 .e 
-3 .1  74 .1  
1 4 . 2  08 .3D 




1 .627  
.153 
,357 
1 .754  
. i 7r 
,101 
1 .354  
.e34 
1 5 . 6  
1.064 
,706 





5 . 6 3  
- MAI 
1 .100  
.623 
1.358 




5 . 8 3  
1.099 
.698 
1 . 2 6 3  
8.50 
13 ARR) 
9 1 . 1  
113 .4  
121.7 
9 .oe 




, 7 5 5  
1.306 
1 . 0 3 4  
123.3 
-1.3 
-1 .2  
- 1 . 6  
3 4 6 . 3  
-3 .0  
- 1 . 1  
-4 .9  
1 5 . 5  
7 . 2  
-1 .o 
- 3 . 1  
341 .4  
4-4940 4-5230 -103 189.6  32.0 
4-5290 4-1371.8 .383 281.3 -21.0 
4-3311.6 4-1460 . 710  61.1  5 . 3  
14.89 12 .60  3 . 5 9  
4-4950 4-5230 .119 191 .9  4 6 . 7  
4-5290 4-5375.1 -318 219.0  -27 .4  
4-5315.7 4-54rO .640 6 1 . 1  3 . 9  
14 .45  12 .05  3 . 7 2  
4-6980 4-5230 -165 133 .2  - 2 9 . 8  
4-5290 4-5385.8 . S i 4  212 .5  -21 .8  
4-5385.6 4-5500 .482 83 .2  - 1 . 2  
14.41) 11 .38  4 . 2 3  
1 .456  8 5 . 9  
1 .5040 57.0 
1.148A 126.5  
.119 13 .381  
-32.8 2 8 7 . 3  
- 1 . 8  s5.0 
-18 .0  204.0 
56.2 90.10  
.103 
,110  . 620 
1 . 4 1 6  
1 . 4 5 5  8 6 . 1  
1 .5090 6 0 . 6  
1.538A 122.8 
.147 19 .261  
1.456 8 5 . 7  
1.534D 6 9 . 0  
l.208A 1 1 1 . 9  
.e59  10.282 
. 1 5 5  
1 . 3 1 9  
,988  
9 6 . 5  . 150 
1 . 3 4 6  
.e95  
0 .0  
-43 .8  2 9 0 . 0  
-2 .0  6 7 . 8  
-20.8 211.7  
6 1 . 8  8 9 . 3 L  
1 6 . 4  280.5 
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4-5364.0 4-5470 ,577 52 .7  3 . 1  
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14 .27  8 . 8 5  3 . 7 3  
4-4970 4-5140 ,124 174.3  3.0  
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4-4990 4-5140 ,163  163.5 7 . 3  
4-5200 4-538O.t ~ 2 3 3  293.9 -28 .4  
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- 2  1.236 113.6  .414 .E17 200.7 5 0 3 . 5  ,479  1.155A 110.3 ,601 -3.1 - t 3 . 2  216.7 -344 
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3 .54  8 . 9 4  0.11 17.84 t f l / t  34 .0  23.1 4 . 4  .173 t6 .099  34.0  3E5.6 - 8 4 . 1  87.1L 4 . 3 3 6  
1 .1  1.109 95.9 . e34  1.261 330.4 519.9 ,065 1.536A 9B.9 -710  e 1  - t o e 4  301.0 a174 
- t . O  .a01 81.0 ,478 .983 171.4 L15.4 .513A 1.433 6 3 . 8  t.319 - 4  .8 95.1 .I41 
.O 1.L61 l l l . ?  4 5 8  .Eg? C6t.O 490.4  .467 1.I46A L15.1 ,899 -3.9 -LI1.4 t l 1 .8  . * S I  
3.60 7.08 5.61 16.56 t / l / L  38.1 1 0 . 4  6.0 . t o 5  10.61@ B.0 3t1.r -S .9  68.4L 8.ICO 
84 
STOPOVER TIME i 60 DAY3 1882 INBOUND SWINGBY Ml3SI@N DURATI@N = 960 C A Y S  
H I P S  ARRIVAL DATE = Pl4516P 
9 JUL 1982 
I 
;AUNCH--ARRIVE EPEE01 R A l  
DEPART SWNCB'I 3PEED3 RA3 
8UNG8Y RETURN 6PEEC5 R A S  
PROP AERO - - -  -_ - __ 
I 1 Y 1 P 3 1  1 ECCEN 'SMA THETl  THE12 
I 3 V 3 P S I  3 ECCEN SHA THETS THE14 
f 5 V 5 P S I  5 ECCEN SMA THE15 THET6 




- A  








- 6 . 9  
-27 .7  
- 2 . 6  
3 .60  
- 
P E R I H  
P E R I H  
PERIH 
KAPPA 
V 2 I 2 DECLP RA2 SPEED2 
V 1 I 4 DECL4 R A 4  SPEED# 
V 6 I 6 DECL6 R A 6  3PEEC6 
I N C  RAP CECLP ETA PERIC 
- . i -1 .119 -  91.1- .232 1.280 354.2 513.4 
-2 .1  ,631 69.3 .423 1.020 179.0 291.7 
-1.0 1.226 110.9 .366 .796 262.6 511.0 
4.09 7.48 5 .00  13.13 1 /1 /2  26.1 39.2 
- -  
- . g e i T . s r 7 ~ - - 9 7 . 5  . r e 7  2 . 6  -10.4 303.1 . i w  
.589A 1.452 71.2 1.331 .4 1 . 2  60.7 .431 
.SO6 1.090A 104.7 . 6 I 6  -2 .9  - 2 7 . 2  226.9 , 2 7 3  
16.0 .323 7.169 13 .8  336 .1  13.6 93.90 1.994 
.9830 2.58lA 97.7 .726 2 . 3  -11.4 304.3 .195 
.605A 1.452 72.5 1.356 .4 1.3 1 1 . 9  .401  
. S 1 1  1 .0601 101.2 .e35 - 2 . 7  -28.3 231.3 .e35 
10.9 ,363 6.09s 17 .2  341.4 11.2 94.80 1 .652  
.9780 1.582A 97.9 .727 2.2 -12.0 304.5 . 1 9 1  
.616A 1.452 73.5 1 . 3 4 0  .4 1 .4  62.6 .369 
- 5 2 2  1.037A 97 .7  .E28 -2 .5  -28.9 2 3 0 . 7  -204 
21.4 .398 5.396 20.0 343.5 19.8 95.30 1 .148  
.9660 1.56lA 98.0 ,724 2 . 1  -12.6 303.9 .198 
.623A 1.452 + 14.0 1.342 .4 1 . 5  63.0 .379 
.52$ 1.021A 94 .1  .E22 -2.4 -28.7 226 .1  .181 
23.2 .419 4.972 22.3 S45.0 22.1 9 5 . 3 0  1.664 
.9460 1 .578A 91.9 . ? i s  2.0 - 1 3 . 3  3 0 2 . 8  .199 
.622A 1.452 74.0 1.342 .4 1.5 63.0 -380 
. 5 Z i  1 .015 90.0 ,818 -2 .4 -26 .7  216.6 . I 7 2  
24 .1  ,416 4.799 2 4 . 6  345.5 24.3 94.50 1.581 
.9150 1.572A 9 7 . 6  . 7 i l  1.9 - 1 4 . 1  300.3 .201 
.607A 1.452 12.7 1.338 .4 1.3 62.0  .404 
. S O J  1.022 84.7 . a i s  - 2 . 7  -22.2 ~ 0 3 . 1  . i w  
23.2 .369 4.973 27 .5  344.4 2 7 . r  oe.20 1.405 
4 - 4 9 5 0  4-5160 . l o 5  173.9 
4 - ¶ 2 2 0  4 - 5 1 6 0 . 1  . 2 3 1  295 .1  
4-5360.1 4 - 5 5 1 0  . 4 3 1  76.3 
12.69 6 .60  
4-4960 4 - 5 1 6 0  . l O S  166.6 - 1 . 6  -.6 1.120 69 .3  ,233 1.282 3.4 112.4 
4-5220 4-1382.4 e224 294.7 -28 .0  -2 .1  .637 89.6 .412 1.028 179.5 295.8 
4-5382.4 4-5520 a 4 0 7  80.0 -4 .3  - 1 . S  1.222 109.7 .346 .787 262.8 517.0 
12.56 8.43 3 . 6 0  4.15 7.54 4.83 13.11 11112 27 .2  46.3 
4-4970 4-5160 a l l 4  162.5 2 . 7  - .4  1.120 87.4 .236 1.280 13.4 152.3 
4-5220 4-5384.1 ,219 294.4 -28.3 - 2 . 1  .641  69.9 .404 1.034 179.8 298.8 
4-5384.1 4-5530 .389 62.8 -5.8 -2.0 1.216 108.9 .331 .719 262.7 523.7 
12.59 8 .40  3 .68  4.19 1.59 4 .72  12.63 1/1/2 27.0 56.0 
4-4980 4-5160 .132 157.8 5 .9  -.4 1.118 35 .3  .241 1.274 24.3 152.9 
4-3220 4-5385.1 .217 294.2 -28.5 -2.1 .643 90.0 .400 1.037 180.0 300.6 
4-5383.1 4-5540 .319 84.6 - 7 . 2  -2.4 1.213 108.4 .321 .773 262.3 531.3 
12.73 8.51 3.85 4.22 7.62 4 . 6 6  12.32 1/1/2 27.S 69.4 
4-4990 4-5160 . I 5 6  1 5 5 . 2  7 .8  - . 3  1.114 83.0 .250 1.262 36.1 154.5 
4-5220 4-5365.0 .217 294.3 -28 .5  -2 .1  .643 90.0 .400 1.037 180.0 300.4 
4-5385.0 4-5550 .380 85.0  - 8 . 4  -2.8 1.209 108.5 ,321 a760 261.3 540.0 
13.05 8 .81  4.14 4.25 7.64 4.67 12.21 1/1/2 28 .9  87 .4  
4-5000 4-5160 -193 154.8 8.6 - , 3  1.106 80 .4  -264 1.244 48 .6  156.9 
4-SZ20 4-5382.1 ~ 2 2 3  294 .1  -28.1 -2.1 .638 09.7 -410 1.029 179.5 296.3 
4-5302.7 4-5560 -404 82 .7  - 9 . 2  -3 .3 i .205 109.8 .339 e763 258.6 5 5 0 . 1  
13.68 9 .40  4 . 5 9  4.28 7.67 4.82 12.47 1/1/2 31.0 109.6 











4-3250 4-537L. l  
4 - 5 3 7 t . l  4-5460 
L-4S30 4-5170 











4-1801. I I - S I I O  
4-4900 4-8110 
4-8800.0 4-fS40 
4-4S90 4 - 8 i T O  
4-888?.0 4-8#80 
4-grao 4-5soa.o 
I -WO 4 - m s . r  
e - m o  +saoo.o 
I-SCSO e - w o 1 . 0  
. I 6 9  174.8 6 . 1  
-326  296.9 -24.8 
.116 44.7 5.3 
14.69 11 .71  4.28 
e 6  1.090 96 .9  .e39 1.224 311.0 5 3 5 . 1  
-1.9 .541 87.5 ,580 .912 178.2 253.2 
3 .3  1.334 122.5 .591 1.026 262.1 484.7 
2.94 6.35 7.47 $21.34 2/1/2 48 .2  16.9 
.I53 179.5 6.4 .8 1.095 97.7 .233 1.232 317.4 532.L 
,301 296.9 - 2 5 . 3  -1.9 .565 88.3 ,541 ,935 178.6 260.4 
-6S3 51.4 4 . 4  2.S 1.306 120.1 ,542 ,954 262.2 467.6 
13.94 IO.88 4.08 3.06 6.47 6.80 19.61 2/1/2 4 3 . 1  20.7 
,932 l . l l 6 A  91.4 .710 1 .3  -16.1 286.0 .139 
.383A 1.441 56.3 1.287 - 2  .3 4 8 . 9  ,116 
.420 1.6351 126.2 1.007 - 5 . 0  -12.7 192 .6  .612 
1.1 -16.6 292.9 .145 
.2 . 3  52.2 .a53 
-4.6 -16.0 200.1 .544 
3 3 1 . 3  76.6 88.5L 3 . 7 4 7  
6.5 . t i 7  17.020 irs.8 3 ~ 3 . 6  5o . i  0 i .10  1.949 
e946 1. 
.429A 1. 




3 . 9  . 
.966 1. 























































' A  9 
A 12 
,A  9 
I 6  





I A  11 
r 7 .  
1 re. 
1 1 1  
IO a 

















. 3  - 7 1  
.6 1.29 
. 7  .96 
4 9  101. 
. 2  -71  
.6 1.30 
1.2 .93 
2 7  5 0 .  
b.9 . . I 2  
. 7  .eo 
I36 1 5 ,  
.I .7i? 
.4 1 .32  
. r  1.31 


















-139  i 6 3 . 6  7 .7  
. E 6 0  296.6 -25.6 
.S96 S1.6 3 . 3  
13.54 10.17 3.92 
1.1 1.100 








-2.0 . E l 5  
3.5s 6.95 
-4 .8  1.111 
8.98 1.39 
.r  1.252 
-t.o .ora 
- .4 i . t 4 a  












.E -11.7 291.0 . 1 5 1  
.2 .3  5 5 . 2  .S96 
- 4 . 3  -19.0 2 0 7 . L  , 481  
I 3 ~ 0 . 0  -49.9 8 7 . 1 ~  4.859 
.le8 186,s 13.3 
,262 296.1 - 2 6 . 3  
. I 4 6  6 3 . 5  2 .0 
.152 204.5 39.2 
.248 29s.5 -26.6 
.so2 66.9 .I 
13.05 9 .49  4 . 0 6  
.155 119.1  -36.0 
.464 73.9 -1.0 
ir .88 9.60 s.oi  
.LW 294.9 4 1 . 3  
it.v 9.0% 3.00 
.1 - L O . 6  SO0.b 
, .2 .4 1 1 . 8  
1 331.0 - 1 5 . 6  69.1L 
I - 5 . 7  -36.3 307.1 
I 334.5 - . I  9l.iO 
, -3 .9  - r i . e  r i 4 . i  
' .r  .4 60.1 









. D E 2  1.136A 81.0 .124 
-496 1.141A 106.7 .889 
lL.0 .e79 8.593 7.4 
. 5 0 5 ~  i .4400  09.4 1.320 
.e84 1.54OA 95.3 .7L7 3 .4  - l . S  3 0 L . I  .114 
l l . 1  .321 7.631 1 L . S  341.0 l L . 4  93.80 1 . 1 3 0  
.SEOA 1.44io 71 . i  i .313 . r  .I 63.4 . 4 m  
.so? i.096~ 105.3 .ego - t . e  -c7.3 ~ 3 0 . 7  . L I S  
.lot 10t.S -5.0 
,407 0:.8 -4.1 
11.88 0.88 8.?0 
.CLO c9.3.1 -to.1 
.SO30 1.542A 9 5 . 1  ,711 
.6O3A 1.4410 70.5 1.334 
,517 1 . O l l A  101.9 .E39 
16.0 .363 0.403 16.1 
' t.7 -0.0 303.J .114 
I .r  .4 94 .0  .4ur  
I -e.. - t o . *  r 3 3 . 0  . .mi  
343.8 10.0 9 4 . ~ 0  i . m r  
.lit i I 1 . 4  2 . 1  
.L18 t8S.t 4 0 . 4  
,160 04.0 -1.8 
81.91 0.tY 5.00 
,110 133.0 ¶ . I  
-118 L9L.8 -CO.O 
.a70 00.8 -1 .8  
lt.00 0 , 8 0  8.84 
. # I 7 0  1.54LA S S . 6  .?LO C.4 -10.0 301.0 , 1 1 5  
.616A 1.4410 73.5 1.339 e t  - 0  O S . 4  .S*O 
tO.5 ,400 5.614 18.9 848.0 18 .7  S5.30 1.949 
.$e4 L.O~IA 96.4 .os1 - t . 4  -LS.~ c ia .#  .COS 
-.i 1.111 















33.0  8 5 . 0  
1 31.1 1OL.L 
l S 3 . 1  300.9 
tOL.4 538.0 
s1.t or,. 
a9430 1.131A 81.4 ,711 
.624A 1.4420 74.L 1.341 
.SI?? 1 . O l S A  10.8 * I C 1  




.mi 1 w . i  8.e 
.cis t0s.c -co.4 
,880 00.8 -8.4 









































.s33 i.sor 89.6 . ? i s  1.1 -10.3 
.3T3A 1.4t90 55.0 1 . t 6 2  - . O  - .O 
.4tO 1.664A l t 6 . 8  1.019 -1.t -13 .0  
1.1 .L14 14.879 i 3 4 . 8  St?.#! 4 5 . 3  
,947 i . 5 0 ~ ~  90.6 . v i 8  1.0 -11.0 
.UOA 1.4300 s9.i  i . rw - .o - .o  
.)EO i . 5 0 4 ~  w . 4  . 7 2 i  . 7  -1e.r 
.437 1.5071 l t 3 . 3  .976 -4.6 -10.3 
4 .9  .136 L3.L36 113.1 33l.L 06.0 
.463A 1,4300 6 L . l  1.304 . - .O -.O 
,453 1.3?9A 119.0 . 8 4 t  -4.4 -19.3 





. W O  1.509A 9 t . l  . T t 4  . I  -LO.@ 
. I O U  1.431D 0 4 . 0  L.313 -.O - .O  
.460 1.t63A 120.3 .913 -3.8 4 1 . 0  
-817 L.5OOA 8L.O .?LO -1.0 -C8eL 
,534 l  1.4310 01.t  $.!it0 - .O -.1 
9.t ,190 tt.tor c3.9 a3a.t -m.* 
,404 L.LOIA 1it.o m s .  -8 .8  ir4.1 
0.0 .as 1 4 . 4 1 ~  4.4 330.0 -4.4 
t 9 9 . T  ,140 
00.4 , 5 5 1  
BO.9L 4.195 
a1s.o , 4 3 1  
85 
STOPOVER TIME : 60 CAYS 1982 INBOUND SWINGBY MISSI@N OURATION = 560 O A Y S  
M A R 3  A R R I V A L  DATE I P6451@0 
29 JUL ism -. - _. 
LAUNCH A R R I V E  SPEED1 R A I  
DEPART 3WNGBY 3 P E E O S  R A 3  
BWNGBY RETURN S P E E C 5  R A S  
PROP AERO 
4-4960 4-5180 ,103 156.1 
4-5240 4 - 5 3 8 5 . 2  .el8 291.1 
4 - 5 3 8 5 . 2  4 - 5 5 2 0  . 4 0 7  83.7 






-2s * 3 
-1.4 
3 . 5 8  
OVL - - 
I 1  
I S  
1 5  




3 . 3 3  
V I PSI I ECCEN 3MA THE11 THE12 
V 3 P31 S ECCEN SMA W E T 3  THE14 
V 5 PSI 5 ECCEN SMA THE15 THE76 
EVA O V O  EVR TYPE SUN A SUN R 
APHEL PSI 2 
APHEL PSI 1 
APHEL P S I  6 








V I 2 DECLP RhP S P C C C t  
V 4 I 4 DECL4 R A 4  3 C E E D I  
V 6 I 6 OECLI RA6 OPEC08 
INC RAP OECLP E T A  PERIC - A  E 
1.513A-  9S.a 
1 . 4 5 4 0  72.1 
1.07lA 102.5 
,562 6.692 
__ - .. 
l.llO-S8.7~213-T;247 7.3 166.8 
.646 93.8 .409 1.010 185.6 294.7 
1,227 109.7 .347 .795 264.3 314.1 
6.73 a.69 13.2s 1/1/2 4 0 . 4  42.4 
4-4970 e f 3 l S O  -111 152.8 -1.8 -1.2 1.110 86.9 .216 1.244 17.6 167.0 .9750 1.513A 93.5 . 7 2 1  2.8 - t . 4  301.9 - 1 5 7  
4 - 5 2 4 0  4-5387.P e213 290.8 -28.5 -1  9 611 94 1 400 1.025 186 2 298.3 .619A L.4350 73.5 1.338 - . O  - . 1  61.8 .367 
4-S?L3f.1 4-5930 a 3 8 1  86.8 -6.0 -2:O 1:222 l08:7 1330 ,786 264:4 520.6 ,527 1.04JA 99.0 ,834 -2.3 -29 .1  236.5 a282 0 
1 1 . 5 3  8-92 3.6s 3.31 6.11 4.36 12.75 1/1 /2  39.8 50.9 19.8 -402 3.810 1 1 . 6  348.2 11.4 95.40 1 . 9 5 5  
_ _  
,728 S . A  -4.9 301 .5  .153  
1.335 - . O  - . I  67.0 .401 
,843 -2.5 -28.4 2 3 3 . 1  .era 
16 .8  945 .9  14.6 91.70 
4-4960 4-Sl80 
4-1240 4-5388.4 
4 - 5 3 8 8 . 4  4-5140 
. I 3 0  150.4 3 .5  
.210 290.3 -28.7 
.373 89.0 -7.4 
11.62 8.32 3.83 
-.9 1.108 84.9 
-1.9 . e 2 4  94.2 
-2.4 1.217 108.1 
3 .30  6.11 4.49 
- . E  1.103 82.7 
-1.9 ,655 94.2 
-2.7 1.214 107.9 
3.31 6.71 4.46 
.222 1.237 28.6 161.8 
.394 1.029 l86.S 300.7 
. S i 8  -779 264.2 127.9 
12.37 1/1 /2  40.5 62.7 
.233 1.225 40.3 169.3 
.393 1.031 186.6 301.5 
. S i 3  .774 263.5 536.1 
12.17 1/1/2 42.4 78.6 
.248 1.208 52.4 171.2 
.397 1.021 186.3 299.6 
.320 ,769 261.8 54S.6 
12.22 1/1/2 4 5 . 4  99.0 
.9620 1 . 5 1 2 A  95.4 ,724 2 . 5  -9.2 301.1 
.624A 1.1390 74.2 1.340 - . O  - . l  68.S 
.132 1.026A 95.3 ,828 -2.2 -29.3 233.8 
21.9 .431 S.218 20.0 5 5 0 . 0  19.0 95.60 
.1D1 
















. 4 3 1  
* 224 




.lS6 149.9 6.3 
,209 290.2 -28.8 
.369 90.1 -8.6 
11-89 8 .58  4 . 1 2  
.189 191 .1  7.5 
-211 290.5 -28.6 
. 380  89.4 -9.5 
12.40 9.06 4 . 1 4  
.9400 1.510A 93.2 
,626A 1.4360 74.5, 
,332 1.016h 91.8 
23.2 .441 4.972 
.9090 1.SOQA 92.9 
.620A 1.4350 73.9 
.523 1.01S 87.4 
23.2 -417 4.971 
.718 2.2 -10.7 299.2 
:.340 - . O  -.l 68.4 
,824 -2 .1  -28.3 226.4 
22.2 310.9 21.7 95.30 
.710 2.1 -12.2 296.2 
1.339 - . O  -.I 68.1 
-822 -2.5 -25.3 214.S 
24.6 350.8 24.0 0 3 - 8 0  
4-5000 4-5180 








-.7 1.097 80.3 
-1.9 ,653 94.1 
-3.1 1.211 108.4 
3.34 8.74 4.52 
.228 1 5 3 . 5  7.7 -.7 1.089 77.7 .269 1.186 64.8 173.4 ,8670 l.SO6A 92.4 -699 2.0 -13.8 292.0 
,292 296.2 -25.8 -1.9 .574 91.4 . I 3 1  ,934 181.3 261.8 .438A 1.4300 60.4 1.298 - a 0  - . O  56.1 
.637 66.4 -9.4 - S , 8  1.194 121.0 .516 .752 242.2 568.2 ,364 1.139 6S.9 .BO5 -5.8 -22.9 183.8 
1 5 . 0 1  11.66 5.12 3 .40  6.81 6.55 18.61 1/1/2 49.4 139.7 13.9 .148 8.273 42.6 SSS.6 42.L 8O.LL 
.e28 1 5 5 . 5  7.7 -.? 1.089 77.1 ,269 1.186 64.8 173.4 
a224 292.2 -28.0 -1.9 ,640 93.6 ,419 1.010 185.0 290.8 
~ 4 5 1  84.3 -9.9 - 3 . 8  1.208 110.9 .359 -764 256.9 557.8 
13.36 9.95 5.12 3.40 6.81 4.84 12.94 1/1/2 49.4 123.0 
.E670 1.506A 92.4 
.586A 1.4330 71.2 
.I89 1.038 80.1 
20.7 .324 5.572 
UG 1982) -
,699 1.0 -13.8 L02.0 
1.332 - . O  - . I  86.1 
.E16 -L.9 -19.8 199.6 
29.1 347.9 28.5 89.8L 
IVAL DATE 2445190 I 8 II MARS ARR 
.9 1.087 98.6 .230 1.213 311.1 146.6 .934 1.492 88.0 .721 1.1 -16.5 281.9 
-2.0 .538 94.2 .593 .E93 182.9 249.9 .363A 1.4220 SS.0 1.278 - . 2  - . 3  5 4 . 4  
3.6 1.312 123.1 -611 1.OSl 263.6 482.3 .420 1.742A 127.5 1.032 -5 .4  -13.4 194.0 
2.54 1.96 7.61 22.11 2/1/2 64.7 17.7 8.8 ,110 13.043 137.6 330.7 42.2 93.00 
4-4900 4-5i90 ,146 180.0 8.9 1.1 1.091 97.3 ,222 1.219 318.0 543.5 ,949 1.490 89.0 .I24 .9 -11.1 288.0 
4-52¶0  4-5366.8 . 304  29S.l - 2 5 . 1  - 2 . 0  ,565 94.5 . S ¶ 1  ,918 183.7 257.5 .412A 1.4230 S8.8 1,291 -.e - e 4  S7.5 
4-¶366.8 4-5480 .670 5 4 . 5  4.8 2.7 1.322 120.6 .559 ,992 263.7 485.4 .438 1.546A 124.0 .988 -4.9 -16.8 201.5 
13.46 10.87 4.00 L . 5 9  6.00 6.87 20.26 2/1/2 58.8 19.4 5.8 .134 19.094 120.8 333.8 59.2 90.50 
.118 
.738 
. E 4 3  
1 . s 3 1  
,121  
.670 . 510 
t. S O 1  
-12s 
.e10 
. S O 4  
4 . 5 7 0  
,128 
.537 
. 443  
4.597 
.130 
. # l o  
.386 
3 .421  
.le0 
.470 





L . 3 8 5  
.149 
.408 
. e s t  
P . i 4 2  
. 1 4 3  











, 1 4 4  
* 3 72 
,161 
1.725 
, 148  
,406 
*201 
1 . 5 8 7  
,112 
. 1 4 9  
.659 
1 , 1 4 1  












4-4890 4-5190 ,163 175.5 8.8 
4-5250  4-5362.5 ,331 295.7 -25.2 
4-4910 4-5190 .130 183.8 10.1 
4-3250 4-5310.8 .281 294.1 -26.3 
4-S370.8 4-5410 -610 60.8 3.5 
12.75 10.11 3.84 
4-4920 4-5190 .118 187.2 15.5 
4-5250 4-5574.8 ,263 293.0 -26.8 
4-5374.8 4-¶480  .557 66.7 2 . 1  
22.22 9.52 3.72 
4-4930 4 -5190  , 1 1 5  191.9 27.0 
4-5250 4-5318.1 .248 291.7 -27.3 
4-5378.1 4-5490 .510 72.1 .8 
11.88 9.11 3.69 
4-4940 4-5190 .181 218.3 5 5 . 9  
4-3250 4-5381.t .e38 290.4 -27.8 
4-S381.L 4 - 5 5 0 0  ,470 77.1 -1.1 
12.93 9.56 4.43 
4 - 4 9 5 0  4-SlDO .192 131.0 -53.8 
4 - 5 2 5 0  4 -5384 .0  .227 289.2 -28.2 
4-5384 .0  4 - 5 5 1 0  .436 81.5 -2.8 
13.69 9 . 4 7  4.57 
4-4980 4-5190 ,110 148.8 - 2 1 . 3  
4 - 5 2 5 0  4-5386.5 .220 288.1 -28.5 
4-5388 .5  4 - 5 5 2 0  ,408  85 .4  - 4 . 5  
1 1 . 5 1  8.38 3.65 
4-4970 4 - 5 1 9 0  .113 148.5 -8.8 
4-1250  4-5368.1 ,215 287.2 -2S.7 
4 - 5 3 8 8 . 5  4-5530 .386 88.6 -6.1 
1.3 1.096 96.0 .216 1.225 325.2 540.8 
-2.0 .589 94.8 .I14 .941 184.6 264.8 
1.8 1.297 118.3 .512 .930 263.9 488.8 
2.64 6.06 6.28 18.64 2/1 /2  54.1 21.4 
1.8 1.100 94.6 -211 1.230 332.9 538.4 
-1.9 ,607 95.2 .484 .961 185.6 271.8 
1.0 1.277 116.1 .470 ,886 264.1 492.7 
2.70 6.11 5 . 8 0  17.22 2/1/2 50 .4  23 .7  
.961 1.489 89.8 
.457A 1.4240 61.8 
,454 1.406A 120.4 
3.9 ,162 29.304 
.971 1.489A 90.4 
.496A 1.4260 64.5 
,470 1.302A 116.9 
4.6 ,194 24.683 
.726 .6 -18.8 293.2 
1.302 -.2 - . 4  8 0 . 3  
. 9 5 1  -4.4 -19.5 208.8 
82.9 342.4 - 8 2 . 1  88.2L 
.I29 . O  -21.3 297.8 
1.311 -.2 -.I 62.8 
.920 -4.0 -22.1 2 i 5 . 9  
S 3 . 5  351.3 -33 .5  68.8L 
2.9 1.103 93.2 ,207 1.234 340.9 536.4 .978 1.490A 90.9 .I30 -1 .2  -27.3 301.9 
-1.9 .e23 95.5 -458  .979 186.6 278.4 . 53OA 1.4270 67.0 1.319 -.2 - . ¶  64.9 
.e 1.261 114.2 ,432 ,854 264.3 496.9 ,485 1.223A 113.4 .E95 -5 .5 -24.2 t22.8 
2.71 8.18 5.42 16.00 2/1/2 48.0 26.6 7.3 .231 15.800 8.7 538.5 - 8 . 1  90.90 
8.4 1.101 91.8 .205 1.237 349.5 534.8 
-1.9 .635 95.9 -438 ,994 187.6 284.4 
- , 4  1.248 112.5 ,400 , 8 3 0  264.8 501.6 
3.87 6.77 5 . 1 8  14.96 2/1/2 54.9 30.2 
,983 1.4901 91.3 .I32 -8.7 -¶2.0 311.4 
.559A 1,4290 69.1 1.325 - . E  -.E 68.7 
,498 1.162A 109.9 .675 -3 .1  -26 .0  228.1 
10.4 ,272 11.057 2.8 342.0 2.7 92.50 
-9.1 1.107 90.2 .2OS 1.238 35S.9 533.9 ,985 1.4911 91.8 .732 10.8 L l . 8  291.0 
-1 .9 ,645 96.1 - 4 2 1  1.007 188.5 289.9 .583A 1 .4310  1 0 . 9  1.331 -.e -.? 88.1 
-1.0 1.238 111.0 .372 .E12 264.8 108.9 ,510 1.114A 106.4 .E59 -2 .8  -27.4 253.9 
4 .21  7.61 4.90 14.08 1/1/2 61.3 34.8 13.6 ,317 8.469 9 .1  345.1 9.0 93.80 
- 3 . 0  1.107 
-1.9 .653 
-1.6 1.230 
3.13 6 . 5 4  
-1.1 1.106 
-1 .9  .6lS 
-2.0 1 .224  
3 . 0 3  6.44 
-1.3 1.104 
-1 .0  .662 
- 2 . 4  1.220 
3.00 6 . 4 1  











4 . 5 3  
.206 
.409 


















1 .225  
1.030 
* 1 8 2  
11112 














A 2 1  






. I 3 5  






1 . 4 3 4 0  
1.049A 
















5 . 3 5 3  
.732 
1 .331  
.848  
13.3 
, 7 3 0  















2 .8  
-.e 
-2 .1  
352 .0  






- 2 9 . 1  239.0 
15.9 95.60 
-8 .8  298.3 




4 - 4 9 8 0  
4 - 5 2 5 0  
4- 5389 . B  
4-5190 
4 - 5 3 8 9 . 5  
4 - 5 S 1 0  
4 - 5 1 9 0  
4- 5390.  5 
4 - 5 5 1 0  
































8 8 . 8  
9.78 
3.67 
















-1.1 1.100 S 2 . Y  .227 1.214 4 1 . 5  175.9 .9380 1.490A 91.2 ,721 2.4 -9 .1  296.2 
-1.6 .E64 96.7 .391 1 .032  190.6 302.2 .628A 1.4330 74.7 1.341 -.2 - . 9  1 0 . 8  
- 2 . 1  1.216 107.6 .310 .776 264.5 5 3 4 . 4  .136 i.Ol7A 92.5 .E27 -P.O -28.7 230.8 
3.00 6.41 4 . 5 0  12.17 1/1 /2  50 .5  14.9 23.0 .a51 5.021 20.7 S 5 3 . 2  20.1 9 5 . 7 0  
4-5000 
4 - 5 2 5 0  




-.9 1.094 80.4 .243 1.199 53.3 177.5 
-1.8 .662 96.8 ,393 1.030 190.4 SOl.0 
- 3 . 1  1.213 107.9 .314 .I72 263.0 5 4 3 . 5  
3.03 6.44 4.53 12.15 1/1 /2  53.8 94.5 
.9080 1.489A 90.8 .714 L.2 -11.1 29L.9 
.625A 1.4550 74.3 1.340 -.2 -.E 70.1 
. 530  1.014 88.4 .e24 - C . 1  -26.P P19.5 







-.9 1.086 77.8 .264 1.178 65.3 179.3 .E670 1.489A 9O.L .704 L.0 -13.1 L88.5 
-1.9 .653 96.4 .408 1.017 189.4 294.9 .602A 1.4330 72.5 1.335 -.2 -.7 69.3 
-3.6 1.209 109.8 .340 .767 259.4 514.6 ,507 1.028 82.7 .822 -e .¶  - 2 1 . 7  C O 5 . 8  
3.11 6.52 4.72 12.59 1/1/2 58.1 817.3 21.5 .36$ 5.353 26.5 351.6 25.8 91.40 






4-sa60.0 4 - s ~ ~  
a182 116.1 9 . 1  
- 3 4 0  293.8 -25.5 
e749 49.5 5 . 1  
14.48 12.02 4.19 
1.1 1.080 96.5 .e28 1.210 310.9 5¶1,8  .934 1.485 66.8 .It7 1.1 -16.8 L77.8 
-2.1 . I 4 0  98.8 ,601 .E88 185.7 248.8 . S I S A  1.4210 54 .4  1.278 -.S - . I  51 .0  
3.8 1.362 123.4 -622 1.113 264.3 48l.L .42O 1.806A 128.1 1.044 -¶.6 -13.7 194.8 
.144 180.4 9.7 l . L  1.090 91.t .PI9 1.215 317.9 S49.0 .949 I.481 81 .5  .I30 .8 -17.9 284.0 
~ S l l  292.8 -86.1 -L.O .510 98.3 .5S6 .914 186.7 258.4 .406A 1.4230 58.1 1.t89 - . 5  - . 1  59.0 
-479 56.1 4.8, t.8 1.380 120.9 ,560 1.013 264.5 4 8 4 . t  .438 1.5f .8A l L 4 . 8  ~ 9 9 8  -5.0 -18.9 tOL.1 
18.49 11.04 3.98 L.45 S.81 7.08 LO.60 L/ l /C  88.2 18.8 8.1 .I30 17.118 lL4.9 330.8 14.9 91.00 




-128 184.1 11.5 
.Lee t91.4 -L6.8 
.617 82.4 3.5 
11.14 1O.tI 3.8t 
-116 181.0 1640 
.a69 L89.8 -C?.C 
'SOL 68.t L.1 
1L.16 9.86 3.70 
1.4 1.094 95.9 
-c.o ,194 98.3 
1.9 1.804 118.1 
L.47 5.89 8.41 
t.4 1.098 94.1 
-5.0 .e14 98.5 
1.0 1.L8L 118.8 





8TOPOVER T I M E  : 60 DAY3 I982 IWBOUNO SWINGBY MISSION OURATION : 560 D A I S  
WARS ARRIVAL O A T €  X L 4 4 5 2 0 0  
16 AUG i s e e  . - . __ ._ 
LAUNCH ARRIVE EPEE01 R A 1  OECLl 
DEPART SUNGBY 3PEEC3 RA3 OECL3 
SWNGBY RETURN SPEC05 R A 5  OECL5 
4-4930 4-5200 . l l O  190.0  21.;- 
1-5260 4-5379.2  a254 2 8 8 . 2  - 2 7 . 6  
4-5579.2  4-5490 ,514 73.7 . 6  
11 .78  9 . 2 3  3 . 6 4  
4-4940 4-5200 ,129 199 .0  4 3 . 2  
4-5260 4-3382.4 .243 286 .5  - 2 8 . 0  
4-5382.4 4 - 5 l O O  ,473 7S.6 - 1 . 1  
1 1 . 8 4  9 . 1 2  3 . 8 3  
PROP AERO - OVL 
4-49SO 4-S200 .140 1 3 1 . 2  - 3 7 . 6  
4-5260 4-5387.7 .E27 283.7  - 2 8 . 6  
4-5387.7 4-5520 .409 8 7 . 0  - 4 . 5  
12.14 6 . 8 4  3 . 9 4  
4-4970 4-5200 . l l 9  144.0  - 1 4 . 1  
4-5260 4-5369.7 .222 L82.7 -2S.S 
4-5389.7 4-5530 ,386 9 0 . 3  - 6 . 1  
11 .38  6 . 5 1  3 . 7 2  
I 1 V 1 PSI 1 ECCEN SMA THET2 THE12 PERIH APHEL P S I  2'-V 2 f 2 OECLL RA2 SPEECE 
I 3 V 3 PSI 3 ECCEN SMA THETJ THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  3PEEC4 
I 5 V 5 PSI 5 ECCEN SMA THETS THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 R A 6  3CEE06 
_ D V A _ ~ ~ ~ A _ D Y D _ _ ~ ~ R _ ~ _ T Y P E  SUN ?_SUN R-KAPPA----A - E ---INC .-_RAP DECLP ETA CERIC 
2 . 6  1,101 9 3 . 1  .e03  1 .228  341 .4  342.4 ,919 1 .476  8 9 . 4  .736 - . 9  -26 .8  298 .6  -118  
- 1 . 9  .630 9 8 . 7  , 461  .979 190 .4  278 .0  .52SA 1.4300 6 6 . 8  1.319 - . 4  - 1 . 0  6 7 . 0  - 5 1 4  
. 3  1 .265  114 .3  .437 .862 261 .0  495 .7  .466  1.23SA 1 1 5 . 9  .901 -3.5 -24 .4  2 2 3 . 6  .S96 
2 . 5 5  3 .96  5 .59  16 .18  2 /1 /2  56 .1  25 .7  6 . 6  ,228  16.840 13.4  540 .3  -13 .4  91 .00  3.SOI 
5 . 0  1.103 91 .6  .e00  1 .230  310.1 541.0 .984 1 .476  8 9 . 8  ,737 -5 .3  -40 .2  504.3 . l 2 S  
- 1 . 9  .643 9 8 . 8  .440 .995 191 .8  2 8 4 . 2  . 5 5 8 A  1.4330 6 9 . 0  1 .326  - . 4  - 1 . 1  6 8 . 7  .473  
-.a 1.252 112.Y .403 ,836 265.3  500 .4  .499 1.173A 110.4  -680  - 5 . 1  -26 .1  229 .9  - 5 4 s  
2.72  6 .14  5 . 2 9  1 5 . 1 0  2/1/2 56 .5  2 9 . 1  9 .9  .269 11.561 1.1 343.7 - . I  9 e . 7 0  L.643 
- 5 . 6  1 .105  88 .4  .e01  1 .229  9 . 1  179 .9  .9810 1,476A 9 0 . 0  ,736 7 . C  1 4 . 1  292.4 . I 5 6  
- 1 . 8  .662 9 9 . 2  ,410 1 . 0 2 0  193 .7  294 .8  .6OlA 1.4360 72.4 1 .356  - . 4  - 1 . 4  71.1 ,409 
- 1 . 6  1 . 2 3 3  109.7 .349 .BO3 265.1  511.5 .522 1.083A 103.5  .OS0 -2 .4 -18.4 1 3 9 . 3  .LIT 
S.29 6 . 7 0  4 . 9 0  13.46 1 /1 /2  6 1 , s  3 9 . 2  1 6 . 3  ,360 7 .064  11 .6  349.8 1 1 . 1  95.10 L.164 
-2.8 1.104 8 6 . 7  ,201 1 .225  1 9 . 8  180.1 ,9730 1.A78 90.0 .734 4.L 1 . 8  295 .0  . I 3 6  
- 1 . 8  .66S 9 9 . 3  ,401 1.028 194.4 298 .8  .616A 1.4400 7 3 . 6  1 .339  - . 4  - 1 . 5  71 .1  .a86 
2 . 6 6  6 . 2 9  1.71) 12.87 l / 1 / 2  5 7 . 3  46.9 19.1  .404 6 . 0 2 9  14 .8  352 .0  14.L 95.90 L.030 
- 2 . 0  1.226 i o s . 8  .330 .792 265 .9  t1ir.o ,531 i.05~~'ioo.i ,840 -2.e  LO.^ u i . 2  .Lea 
4-4980 4-5200 -131 145 .2  -2 .9  - 1 . 9  1.102 04.6 ,212  1 .216  30.7 180.6 .9590 1.476 89.6 a731 8 . 2  -5.6 L94.5 .  -13L 
4-5260 4-5391.L .PI9 261 .9  -2S.9 -1 .6  ,612  9 9 . 4  ,394 1 . 0 3 4  195 .0  301.7 .626A 1.4420 74.5 1.342 - * 4  - 1 . 6  72.L *370 
4-55911L 4-5540 a 3 7 0  9 2 . 8  - 7 . 6  -2 .4  1 .222  107 .8  .315 .7S5 265.8  525.0 . I 3 7  1.032A 96.7 -834 -La0 -29 .4  L40.0  - 1 9 0  














. l e5  
,216 
*S65 




12 .73  
146 .6  
281 .5  
9 4 . 3  
6 . 7 7  
1 4 9 , l  
261 .7  
9 4 . 5  
9 . 1 7  
152 .5  
282 .9  
9 2 . 2  
9 . 6 1  
2 . 5  
-28.9 
-8 .8  
4 . 1 0  
5 . 0  
-26 .9  
- 9 . 8  
4 . 4 9  
5,s 
-28.8 
-10 .5  
1 . 0 1  
4-4890 4-5210 .163 176.8  9 . 9  
4-5270 4-5365.0 ,354 2 9 1 . 0  - 2 5 . 9  
4-5365.0  4-5450  .761 5 1 . 1  6.0 
14.63  12 .43  4 .20  
4-4900 4-5210 ,144 181.1 1 0 . 2  
4-52rO 4-5369.L ,325 289 .5  - 2 6 . 5  
4-5369.L 4-5460 . e69  5 7 . 7  4 . 9  
13 .76  11.41 5 - 9 8  
4-4910 4-5210 ,128 184 .6  1 2 . 1  
4-5373.C 4-5470 .e24 6 3 . 9  3.6 
12.97 1 0 . 6 0  3.81 
4-5270 4-5373.2 . so1  287 .7  - 2 7 . 0  
- 1 . 5  1 .098  8 2 . 7  ,223  1 .207  4 2 . 0  181 .9  ,9380 1 .478  8 9 . 4  .726 L a 7  
-1.8 .674 9 9 . 4  .391 1 .037  195 .3  303.2 .631A 1.4420 74.9 1.S43 - . 4  
2 .79  6 . 2 0  4 .67  12 .17  1/1/2 59.S 7 1 . 6  23.0 .419 5.013 1 9 . 2  351.0 
- 1 . 2  1 .092  80.5 . t 3 S  1.192 53.6 163.3  .go80 1.477 8 9 . 0  .719 L.4 
- 1 . 8  .673 9 9 . 4  .392 1 .036  195 .2  302.8 .629A 1.4420 74 .7  1 . 3 4 2  - . 4  
- 3 . 1  1 .215  107 .6  .309 ,774 264.2 141.7  , 5 1 1  1.013 89.C ,827 - 1 . 9  
2 . 8 3  6 . 2 4  4 . 6 8  12 .11  % / 1 / 2  6 2 . 9  90.3 C 3 . 5  ,451 4 . 9 0 7  t l . 2  851.4 
-1 .1  1.085 78.0 . e60  1 .173  6 1 . 1  184.7 ,8690 1.478 88.3 -709 L . 1  
- 1 . 8  ,661 9 9 . 3  .402 1.027 1 9 4 . 3  2 9 8 . 0  ,613A 1.4400 73.4  1.339 - e 4  
-3 .5  1 .211  108.6 .327 . 7 7 0  2 6 1 . 3  552.L . l i d  1.022 84.C .e25 - C a t  
2.92  6 . 3 3  4.81 1 2 . 4 0  1 /1 /2  6 7 . 3  112.4 2P.S -391  5 .178  L4.2 354.4 
- 2 . 7  1 .218  107.5 .so8 .779 265 .3  332 .9  .539 i.0i6~ 93.2 .azo -1.0 
MARS ARRIVAL OATE = 2445210 (26  AUG 198LI 
-9.6 L89.O .133  
- 2 . 6  7 t . 3  A 6 5  
P0.4 95.40 1 . 7 6 2  
- l L . t  284.8 ,138  
-1 .4  71.6 ,390 
- 2 3 . 0  t1O.W -187 
23.4 9C.80 1.610 
- e 7 . o  n2r.i ,164 
~- -_ 
1 . 2  1 .085  98 .6  .228 1 .207  310.3 556.8 
- 2 . 2  .%8 103.4 .609 ,888 189.0  247 .8  
4 .0  1 .373  123.7 .634 1.150 261.1  480.0 
2 . 4 0  5 .62  8 . 2 3  22 .98  2 /1 /2  6 4 . 9  16.6 
1 . 3  1 . 0 8 9  
- 2 . 1  .179 
3 . 0  1 . 3 3 9  
2 .37  5 .79  
1 .5  1 . 0 9 3  
-2.0 .e04 
2 . 0  1.310 
2 . 3 7  1 . 7 9  
4-4920 4-5210 ,114 1 8 7 . 2  1 6 . S  1 .S  1.097 
4-5270 4-5576.9  ,282  265 .8  -27 .5  -2 .0  .625 
4-5576.9  4-5480  ,167 6 9 . 7  2 . 2  1.1 1.288 












4 -  5590 .(I 
4-4980 






































2 8 3 . 6  
75 .2  
9 . 5 s  
193.0  
261 .9  






137 .8  
277 .7  
91 .9 
9 . 0 2  
142.6 
276.8 
9 4 . 5  
6.95 
2 4 . 4  
- 2 7 . 9  
.6 
3.62 
3 9 . 2  
-28.C 
- 1 . 1  
3 .66  
6 3 . 7  
- 2 8 . 4  
- 2 . 9  
4 . 7 3  
-25 .7  
- 2 8 . 7  
- 6 . 2  
3 . 8 7  
-8.6 
-28 .8  
- 8 . 0  
3 . 6 6  
2 . 4  1.099 
- 1 . 9  .642 
. 3  1 . 2 7 0  
2 .40  5 . 8 2  
3 .9  1 .1oe  
- 1 . 9  .655 
-.I 1,255 
2.48 5 . 9 0  
9 . 9  1 .103  
- 1 . 8  .666 
- 1 . 1  1.244 
3 . 3 7  6 . 7 7  
9 7 . 2  .216 1 .212  317 .6  5 5 4 . 2  
102.7 ,163 -916  190 .3  255 .8  
121.1 .577 1 .036  265 .2  483 .0  
7 .43  20 .96  2 /1 /2  78 .4  1 8 . 2  
9 5 . 6  .em 1.217 521.1 5 ~ 1 . 8  
102 .4  .124 ,942  191.1) 263.6 
118 .7  ,126 .960 265.4 486.5 
6 . 7 9  19 .20  2 /1 /2  72.9 2 0 . 0  
9 4 . 5  1.204 1 .220  333.1 519.7 
102 .3  .491 .961 1 9 3 . 3  2 7 i . l  
116 .5  .461 .908 265.5 4 9 0 . 3  
6 . 3 1  17 .66  2 / 1 / 2  68.6 22.2 
9 3 . 0  .199 1 .223  
102.2 ,465 -985 
114 .4  ,441 ,670 
5 . 9 3  16 .37  2 / l /L  
91.6 .197 1.225 
102 .2  ,444 1.003 
5 .64  i5.25 $!ll /Z 
9 0 . 1  .196 1 .225  
102 .3  .427 1.011 
1 1 1 . 0  .376 ,822 
5 .42  14 .31  L/1/2 
112 .6  .406 .e42  
341.1  148.1 
194.9 278 .1  
265.7 494.6  
65.4 24.8 
350.4 5 4 6 , s  
196.3 284.8 
265.9  499 .3  
64.t 2S.2  
359 .7  546.0 
1 9 7 . 6  990 .5  
' 2 6 6 . 2  504.1 
' 70.9  32.4 
- 4 . 5  1 .102  86.S .202 1 .219  20 .2  186.0 
- 1 . 7  .681 102 .4  .404 1.036 199.6  L99.8 
- 2 . 1  1 .229  106 .6  .330 . 7 9 5  26S.5 516.6 
2 . 9 3  6 .34  5.14  12.94 l / l / L  68.1 4 5 . 1  
- 7 . 8  1 .100  
- 3 3 . 6  1.104 
- 1 3 . 1  2 .043  
2 . 7 0  6 . 1 2  
-1 .9  1 .097  4-4990 4-5210 .1S5 14S.4 - . 8  
4-SLIO 4-5393.4 .232 276.3  -26 .7  - 1 . 7  ,687 
11 .79  9 . 1 3  4 . 1 0  2.67 6.08 
4-5393.4 4-9510 ..m 91.2 - 9 . 0  - 2 . 0  1 .220  
4-5000 4-5210 . lBS 148.5 3 . 0  
* - I C 7 0  4-5393.S .e32  276 .4  -L6.7 
4-539S.3 4-5560 .360 9 6 . 6  -9 .9  
lL.19 9 . 4 6  4 . 4 5  
4-5010 4-5210 . e l 7  1 5 2 . 3  4 . 4  
4-5L70 4-5391.8 .235 L77.3 -28 .7  
4-5B81.8 4-5570 .S?O 9 5 . 1  - 1 0 . 4  
lL.S6 1 0 . 0 6  4 .94  
4-BOLO 4-5110 .e16 1 5 6 . 1  4 .5  
4-8270 4-5571.8 ,219 268.5 -E7.3 
4-1371.8 4-1980 .I87 7 7 . 1  -10 .0  
15 .02  12.04 5 .57  
- 1 . 3  1 .064  
-1 .7  .683 . -3 .4  l . L l 4  
L.80 6.21 
- 1 . 2  1 .074  
-L.O ,018 
- 1 . 5  l.LO1 
t . 9 0  6.39 
0 0 . 3  1.02853.666 32.6 LO2.L 
102.7  1.350 1.0453337.4 336.6 
114.4 .515 ,767 266 .5  523.6 
5.07  12.46 1 / 1 / 2  S 7 . 2  5 5 . 0  
82 .8  ,220 1 .203  42.0 187.S 
lO2.b ,394 1,048 200.7  304.8 
107 .3  .306 .761 266 .2  531.4 
5.03 12.19 1 / 1 / 2  69.1 66.8 
- 1 . 5  1.091 6 0 . 6  .235 1 ,109  53 .3  188.6 
- 1 . 7  .687 102.4 ,394 1.048 200 .6  304 .6  
-3 .0  1 .217  107.3 .305 .776 261.1 540.1 
2 .70  6 . 1 2  5.03 12.08 I / l / Z  72.5 S6.5 
76.3  , 255  1.172 S4.3 189.7 
102.4 ,401 1.041 199.9 301.1 
108 .2  ,318 . 7 7 3  262.6 550.1 
5 .11  12.27 1 /1 /2  76 .8  106.1 
71 .7  .28C 1.150 75.6 190.7 
$02 .3  .SO2 -917 192 .8  268.4 
116 .1  ,478 .760 246.4 968.8 




















6 . 7  
. 9 s 4  













2 1 . 7  
.OS60 
.635A 









2 3 . 2  
.a250 
.4  78A 
.397 
14 .4  
1.482 85.L .734 1 . 0  -17.L L7L.L 
1.4290 5 3 . 8  1 .278  - . 7  - 1 . 0  59.4 
1.879A 1.28.8 1.058 -5.8 -14 .1  195.1 
. lo4 10.625 139.6 3 5 7 . 3  39.8 91.40 
1.476 86.1 .73a 
1.4320 5 7 . 7  1.290 
1.634A 1 2 5 . 2  1.010 
.127 15 .284  126.8 
1 .472  8 6 . 9  .7S8 
1.4310 6 1 . 1  1.303 
1.466A 1 2 1 . 6  a969 
.154 es.s29 99.4 
, .8 -18 .4  t 7 9 . 1  
1 - . 7  - 1 . 1  8 2 . t  
I -5 .2  - 1 7 . 1  2 0 2 . 7  
I S39.9 5 2 . 9  91.LO 
1 . I  - to .o  L85.O , - . 7  -1.L 6 4 . 7  
1 -4.8 -LO.l Cl0.t 
356.0  79 .9  89.LL 
1.469 8 7 . 5  .740 .O - L L . I  290.0 
1.4390 84.0 1 .313  -.a - 1 . 3  66.9 
1.344A 118.0  ,935 - 4 . 1  -'*E.5 C17.8 
. i s 7  L5.414 51.3 358.9 -51.3 8 9 . t L  
1.467 8 8 . 0  
1.4430 66.6 
1.2131 114.4  
-224 17 .144  
1,466 88,s 
1 .4470  88.9 
1.184A 1 1 0 . 9  
,266 11.694 
1 .466  88.5 
1 , 4 5 1 0 .  1 0 . 8  
1.130A 107.4 




~ 4 0 4  5.977 
1.489 8 8 . 3  
l . S l l 0  7 4 . 7  
1.654A 9 7 . 6  
.442 5 .308  
a 7 4 1  
1 . s e t  
,907 
1 8 . 0  












t . 1 0 4  
1.348 
,658 







- 3 . 1  
- 8 . 3  - . e  
- 2 . 7  
348 .3  
5 .0  
- . 8  
-L .1  
s 1 1 . 4  
4.5 
- . e  
- 1 . )  
3 5 l . L  
3 4 5 . t  
-t6.8 294.4  
- 1 . 5  66.8 





- 3 . 0  93.00 
- 1 . 8  71 .8  
-L7.4 C3e.6 
1 0 . 4  28S.8  
-L.1 7 3 . 0  
1L.4 96.80 
1 .3  5 4 0 . 1  
- 2 . 6  lL3.7  
-L9.3 t 4 C . 6  
1 4 . 8  07.10 
-85.0 3 io.r  
4 . 7  '1I.40 
-2s .0  1143.r 
1.467 8 7 . 9  .73L 3 . 1  - 4 . 4  C86.1 
1.4610 7 1 . 2  1.347 - . 8  - 2 . 3  73 .6  
1.0201 95 .7  .83t - 1 . 8  - 2 9 . 0  237 .6  
.466 4.9LO 1 7 . 1  356.3 16.4 97.10 
1.469 8 7 . 4  ,725 2 . 6  - 8 . C  L84.8 
1.4610 75.1 1 .347  -.6 -2 .S  73.5 
i . 0 1 3  90.0 . e29  - 1 . 0  4 7 . 5  ~ 2 8 . 3  
.464 4 . 7 8 2  19.4 357.1 16.L 96.40  
1.471 8 6 , 7  ,717 2 . 3  - 1 l . L  C 8 0 . 5  
1.4590 74.1 1,344 -a6 -t.L 73.C 
1.019 8 1 . 4  .e27 -2.0 -24 .1  215.6 
.419 4 .967  2 1 . 8  356.5 L0.8 94.30  
1.474 8 5 . 9  ,705 2 .0  - 1 3 . 8  L73.7 
1.4380 6 3 . 0  1.309 -.e -1.3 66.C 
1.124 68.3 -817  -4.8 -18.C 193.1 











. 5 2 7  









, 1 1 1  
.475 
.15c 







~ 2 2 4  
1.011 




.1*5 . 3 59 





1 .711  
.131 
. 3  79 
. l ? l  
1.664 
, 1 4 1  
,587 
. 3 7 ?  
1.116 
4-10LO 4-5210 .t56 196.1 4 . 5  -l.t 1.074 75 .7  .LO2 1.150 75 .6  190.7 .8250 1 .474  8S.9 ,705 L.0 -13 .8  t l 5 . 1  , 141  
4-1C70 4-I383.0 .e35 C81.7 -28.L -1 .8  .e57 1OL.t .441 1.004 196.5 209.3 ,561A 1.4460 6 9 . 1  1.530 - e 6  - 1 . 7  70.5 *471 
4-8361.9 4-1180 -471 88.8 -10.3 - 4 . 4  $ .LO7 l t2 .7  ,390 .766 254.7 564.0 ,467 1.064 7 6 . C  ,693 -S.L -18 .8  COO*S *LID 
14.17 11.19 1 . 5 7  t . 9 8  a.sg 1.61 13.68 i ~ m  61.5 i l L . 6  10 .3  .en 0 . ~ 7 8  29.0 ~ ~ 1 . 8  r8.c 87.3~ 1.431 
MARS ARRIVAL DATE I 2 4 4 5 t 2 0  ( 7 SEP 1968) _.-- 
4-4100 4-SLt0 . I46  18C.O 10.5 1.4 1.060 0 7 . 3  . e l 6  1 .210  316.0 539.2 .947 1.474 04 .9  -743  e7 -18 .0  C73.9 e 1 0 1  
4-8C80 4-1310.0 -847  L85.8 -LOSO -L.L .595 107.8 .570 .92T 194.6 L55.9 .396A 1.4550 51.5 1 . t 9 5  - l e ¶  84.C -699  
4-1310.9 4-8480 .e09 59.3 1 . 1  3.1 1 .346  1 t 1 . 4  .561  1,063 L66.O 461.8 .439 1.686A 1L5.6 1.OLl -5.4 -17 .0  COS.4 *61t 
14.40  12 .04  4.00 2 . 3 8  5.78 6.04 t 1 . S S  C / l / t  89.0 1 7 . 0  8.1 .it3 14.087 lL8.4 S 4 t . 9  5S.L S2,lO 1.81L 
87 
6TOfOVER TlME 1 60 O A V 6  180L INBOUNO SWINCOV MIISION DURATION 1 560 0113 
WAR6 ARRIVAL DATE 8 I 4 4 5 2 2 0  
7 3Ef 1062 - - - . __ - -- 
APHEL PSI 2 V i? I L OECLL RAL 6PEEDt 
APHEL P31 4 V 4 1 4 OECL4 R A 4  EPEE04 
APHEL PSI 0 V 6 1 6 OECL6 R A 6  EPEE06 
- A  E INC RAP JECLP ETA ?ERlC -~ 
1.464 86.5 . r 4 r  .o - 2 3 . 1  264.9 . i o 4  
i . 3 6 r ~  i i 8 . 6  . s i t  -4.1 - 2 e . r  e i e . 4  .473 
1.4660 63.9 1.319 -.S - 1 . 8  68.5 , 5 7 3  




.o r9  
1 .0  
S29A 
.487 









. I 3 5  
LO.0 . 9600 
.634A 









t 5 . 3  







21 .1  
1.461 8 6 . 1  
1.4720 6 6 . 6  
1.2691 115.0 
.e20 16.399 
i . 4 6 0  811.1 
i . 4 7 r o  60.9 
i . 4 5 0  8 r . r  
1.4830 10.9 
i . i s s ~  t o r . ,  
1.459 6 r . e  
1 . 1 9 5 A  111.4 
.e63 11.203 



































. r 4 0  
. r33  
11.3 
. r i d  
. re i  
- . 6  - 2 6 . 9  
- . 6  -2.0 
-3 .6  - 2 4 . 8  

















r 0 . t  
w . r o  
r 1 . 5  
231.0 
t 6 s . r  
r 4 . i  
t o o .  r 
14.1 
$41 e 0  
98. 30 
252 .3  
276.8  
t 2 O . O  
S7.60 
14 .o 
4 r r . 4  










A S S  
L. ro1 
. ~ C L  
.441 










4 -536 I .  
- I .  r - 5 4 . 0  
- . 8  - L . l  
- 3 . 1  - 2 6 . 2  
346.4 - ¶ . I  
-4 .4 -50 .L  
-.o -e.* 
349.5 L.4 
9.7 2 3 . 7  
- .E -2 .0  
354.4 10.3 
1.0 7.L -.a -L.S 
-1.6 -L9.L 
356.2 12 .9  











4-4900 4-5220 '14L 
4-5L6O 4-1393.1 . t ¶ O  
18-39  
4-5301.1 4-8540 ,310 




144 .1  - 3 . 0  
I 271.3 -L0.3 
66.0 -9.1 
9.74 4 . 1 0  
I 146.1 .4 
271.8 -20.3 
06.6 -10.0 
I 10.04 4 . 4 8  
' 152.3 L.6 
10.56 4.07 
I t r 1 . o  -ti.a 



































5 .67  












. t i r  
1.LlO 30.6 192.0 
1.064 L06.4 304.0 
-790 L67.L 522.4 
1.201 41.5 19L.7 
1.069 201.9 307.0 
.783 t68 .9  530.0 
1.100 52.1 193.5 
1/1/2 82.0 03.1 
1.172 63.4 194.3 
1.064 L06.4 304.8 
1/1/2 06.0 104.0 
I/S/L r 7 . 5  52.9 
1/1/2 ro.6 05.9 
1.060 206.0 301.2 
. r r s  ~ 6 6 . i  530.0 




1.461 06 .5  
1.02lA 9 4 . 3  
.472 4.714 
1.404 60.0  
1.013A 90.6 
i.036~ 91.1 
i . 4 ~ 7 0  r 5 . s  
1.4910 1 5 . 0  
. 4 r a  4.510 
1 . 4 ~  6 5 . 3  
. 4 4 i  4 . 6 1 9  
1.4950 7 4 . 8  
1,016 06.3 
4-4990 4-5220 . l  
4-5L6O 4-6394.7 .L 
4-5394.7 4-5550 . 3  
4-5000 4-5220 . I  
4-5280 4-5394.0 . I  
4-3394.0 4-5560 .S 
1L. 
4-8010 4- ILL0 .I! 
4-5200 4-1393.B .I 
4-53S3.0 4-1570 . 3  
11. 
4-5OLO 4-5220 .I 
4-5L6O 4-5306.7 .I 
14. 
l e .  
4-sa61.r 4-9500 .4 
5 
' 5  














3 . 6  -1.0 - . a  -3 .1 
- 1 . 7  -29.0 
a 5 r . 5  i 4 . r  
L.S -6.e 
-1.6 - 2 r . s  




-1.6 - 2 4 . 9  
2.1 -13 .1  
- .E - 2 . 5  
355;4 LL.6 
351.9 16.0 
-2 .5 - m . e  
0 










6 .17  















I 157.0 3.L 
1 8 7 4 . 0  -2B.L 
I 92.6 -10.6 





i . i w  74.1 194.9 
.7ro 2 ~ 0 . 7  560.2 
1.041 204.0 294.5 
1/1/2 90.3 126.6 
1.410 04.4 
1.4860 r i . 7  
1.043 rs .6  
.33e 5 . 4 5 1  - 
.4 
-1.1 
-4 .9  
1 5 . 5  
.o 
-1 .1  
- 4 . 2  
341.3 
WAR6 ARRlVAL DATE L445230 
1.6 1.09L 94.1 . Z l O  1.213 323.7 5 
-L.L .E47 112.1 .540 .960 202.0 2 
2 . t  1.325 1is.t .s42 .ssr 2ss.o 4 
2 .34 5 . m  0.32 i 9 . 6 3  t / i / z  94.1 
1.8 1.091 9 4 . 6  .LO2 1.218 331.9 5 
-1.0 .660 111.3 .SO7 1.007 204.3 2 
1.2 1.300 110.0 ,493 .933 t6r.o 4 
e a t s  8 . 7 1  ?.re i o . i r  t / w 2  o9.r  
17  EL? 190Ll 
85.4 ,451A 1.1090 60.6  1.319 
14.1 .4S6 1.538A 122.0 ,906 
0 . 7  6.0 .141 19.265 96.5 
3 . 5  .496A 1 .5170  6 3 . 0  1.330 
d . 6  ,919 1.460 (14.5 .rrre 
,o . i  ,910 1.462 0 5 . 1  . rs3  
i r . 9  .473 1 . 3 9 3 ~  i i 9 . e  . w i  
'0 .1  5.0 .irs r o . 4 0 ~  53.0 
4-4610 4-5830 





- 2 1 . 1  ~ 1 4 . 7  . io@ 
-2.0 6 r . o  .e40 
61.0 6 9 . 5 ~  e . 6 ~ .  
-20 .6  111 .7  .5St 
-23.5 219.6 . l o 3  
-L.2 69.6 . 5 7 9  
-LL.S 219.2 .464 









4 - i t o 0  4-saa5.0 
4-4seo 4-srso 
4-SeOO 4-1391.8 
4 - ¶ 3 S l . L  *-SILO 
4-4960 4-5230 





a103 189.5 L1.9 2.2 1.096 93.2 ,197 1.219 340.8 518.6 .978 1.459 85.6 . I 5 4  - . 5  -27.0 263.6 . l o 2  
.3L5 t 7 4 . 4  -L7.7 -1.6 ,664 110.7 .401 i . 0 3 0  L06.5 201.1 .534A 1.5260 66.8 1.359 -1.0 -2.4 1 1 . 0  . S 2 I  
.IC? 76.e .a .s i.27~ 114.7 ,450 .ooo 20r.i 492.2 .4oe i.28rA 1 1 5 . 5  .sea -3.6 -24.8 c m . 4  .4ee 
1a.w 11.04 8.60 L.LO 5 . 1 0  1.44 ~ 8 . 1 6  Z / W L  o 6 . t  23.2 1.9 . e i r  14.593 L L . ~  344.2 -CL.S 92.40 e.045 
.103 110.6 6L.0 
. s i 4  L I L . ~  - e r e $  
,402 9 s . t  -1.e 
16.06 10.74 1.59 
. I 1 9  191.9 46.7 
,806 ~ 7 0 . 9  - L I . O  
.44a 67.0 -3.0 












I 5 . 7 1  




s1.r . i s 4  1.220 349.6 5 5 1 . 1  
i i t . 6  . d i e  .e55 26r .s  496.9 
90.2 ,193 1.220 359.0 550.0 
I 111.1 .360 .est  z(ir.5 5 0 2 . ~  
110.3 .461 1.050 200.1 208.0 
7.15 1 5 . 5 1  t/l/2 65.9 26.3 
109.9 .445 1.066 210.1 294.3 







. 5 1 5  
14.7 
- 1  .s 
-1.0 
- 3 . 1  
347.4 




-32.6 L67.3 . IO3  
-26.3 L33.1 . S I 7  
- 4 3 . 6  L90.6 .110 
- 2 . 1  r 2 . i  . * a i  
- 1 . 6  94.40 t . 4 0 1  
-2 .9  r 2 . o  .44s 
- t r . 4  t 3 s . o  - 3 1 1  
. 2  96.10 L.084 
4-1000 4-IPSO .ire 147.6 -1.1 
4-1290 4-5396.4 .e91 L66.9 -27.6 
4-5396.1 1-1160 :351 100.1 -10.L 
i 3 . a  10.9i 4 . 3 0  
4-5lcso 4-5395.1 .LSL m r . 3  - 2 1 . 1  
4-1395.1 4-5sro .sei mo. i  -10.1 
4-5010 4-9230 .206 152.4 - 4  
14.15 1 1 . 3 I  4.00 
I-SOZO I-SPSO . 2 4 t  i ~ r . 4  1.0. 
4-5LS0 4-5391.9 .PO9 269.0 -L7.8 
4-5391.6 4-8160 e402 96.5 -10.0 
15.05 12.09 1.35 





5 1  




LAUNCH ARRIVE SPEED1 R A l - '  
4 -4950 4-5240 -109 189.5 
4 - ~ S 5 9 . 0  4-5510 .446 89.3 
I __ ______. - - 
D E C L l  I 1 V 1 P S I  1 ECCEN SWA 
OECLJ I 3 V 9 P S I  3 ECCEII SP(A 
DECLS I 9 V 9 PS1 5 ECCEN SWA - DVL OVA EVA DVD EVR 7YPE 
4 1 . 1  3.7 1.101 90.3 .is2 1.219 
7.3 - l . P  - 1 4 4  114.4 .a64 l.124 
1.e 1 . 2 5 4  111.2 .383 







P E K I H  














I . 1 5 0 A  
, 303  
- 
P S I  2 
P S I  4 




6 . 8 0 3  
__ E- 
W1391ON DURATION E 160 C A Y S  
M A R $  ARRIVAL DATE i &!44$240 _ _  - 2 7  SEP 1 9 8 2  
V 2 I 2 OECLP R A P  SPEECZ 
V D 1 1 OECL4 R A I  3PEEC4 
V 6 1 5 D E C L I  RA6 BPEECB __ I N C  -RAP JECLP ETA PERlC 
. T 6 1  -2.3 -3S.S 284.4 -107 
1.370 -1.2 - 3 . 3  72.4 . 4 4 %  
.atlo -2 .e  - ~ 7 . 4  2 m . s  . s m  
3 . 7  s1o.n -1 .6  9 7 . 0 ~  1 . 7 9 8  
59.1 -tO.6 - 9 . 0  1.090 5.4 .tis I.eoi Ss.1 001.0 .@)m i.457 84.11 .?JS 5.9 $ 0 . 0  210.~ . I s 9  
09.0 ,301 .788 L88.6 $27.1 .J51  1.0'28A 05.4 ,830 -1 .4  -R6.0 1 4 1 . 9  -170 
3.4 .434 1.184 eze.8 313.0 .65m i.6700 m . 6  S . W S  -:.e -4.8 7 t . e  . w e  
89 
8TOPOVER TIME 3 80 OAVS 1982 INBOUND SWINGBY MISSION OURATION i 000  O A 1 5  
M A R S  ARRIVAL CITE : 2 4 4 5 1 3 0  
9 JUN 1 9 8 1  
LAUNCH A R R I V E  (PEE01 R A l  OECLl I 1 V 1 PSI 1 ECCEN SMA THE11 THET2PERIH APHEL--PSI 2 -V 2 I 2 OECLL R A 2  SPEED2 
D E P A R T  8WNGBV (IPEEOS RA3 OECLS I 3 V 3 PSI  3 ECCEN SHA THETS THE14 PERIH APHEL PSI  4 V 4 I 1 OECL4 R A 4  SPEED4 
8wNGBY RETURN EPEE05 R A 5  OECLl I I V 5 PSI  J ECCEN SHA THE15 THETO PERIH APHEL PSI  6 V 0 I 0 OECLO R A O  3PEED6 
PROP AERO OVL OVA EVA OVO EVR TYPE SUN-A-SUN RfiPPA-_A __ E -'_NC - RAP OECLP ETA PERIC 
4-4690 4-5130 e 2 0 4  174.0  - . e  -.I 1.105 100.6  .281 1.274 308 .8  513.1 ,916 1,032A 9 9 . 6  ,702  2.3 - 1 5 . 3  286 .8  - 2 1 2  
4-3190 4 - 5 5 7 0 . E  -200  292.4 - 2 7 . 2  - 2 . 1  .611 8 3 . 2  . 4 5 8  1,030 171.8  285 .1  ,5591 1 . 5 0 2  6 8 . 5  1 .337  1 . 0  2 . 5  4 8 . 5  ,488 
4-537o.L 4-5490 ,488  0 1 . 8  - 1  . 2  1 .234  113 .1  .411 ,810  239.9 504.9 .478 1.143A 1 0 9 . 6  a859 - 3 . 5  -23 .0  2 1 5 . 2  . 3 3 5  
1 5 - 1 7  10.63 4 . 1 5  4 . 5 4  7.93 5 . 8 8  f4.91 21112 27.5 3 3 . 4  1 3 . 4  ,252 8 .164  8 . 8  524.9  8 . 7  9 2 . 0 0  1.910 
4-4900 4-5130 ,192  178 .2  - 4 . 2  - . 8  1.112 9 9 . 5  ,280  1 292 314 .4  108.8 .930 1.854A 100.8 ,710 2.8 -14 .2  291.6  ~ 2 2 4  
4-1190 4-5S73.L a258 292.4 - 2 7 . 7  - 2 . 2  .619 8 3 . 8  .442 11041 112.0  290 .4  . W l A  1.100 7 0 . 3  1.341 1 . 0  2 . 9  50 .4  ,455 
4-5373. t  4-5500 ~ 4 5 5  00 .4  - 1 . 0  - . 4  1.225 112 1 385 79s 260 .1  110.0 .489 1 .1011 1 0 6 . 1  .E44 - 3 . 2  -25 .0  2 1 9 . 6  me9c 
11-05 10.20  4 . 5 7  4.85 8 . 2 3  S. i3  li.08 2;1/2 2 4 . 9  38 .4  1 6 . 5  ,290 8 .971  13.5 328.2 1 3 . 5  93 .40  1.134 
~ . ~ _ _ _ ~  . _ _ _  _._. 
MARS ARRIVAL DATE = 2445130 I 9 JUN 19821 - - - _. __ 
4-4910 4-1130 . le5 1 7 8 . 2  -18.5 - 2 . 6  1 .120  98.4 ,281 
4-5190 1-1375.7 ,246 2 9 2 . 4  - 2 8 . 9  - 2 . 3  ,625 84 .3  a429 
4-5375.7 4-5510 .+28 70.4 - 2 . 5  - 1 . 0  1 .218  110.9 .SO3 
1 5 . 1 5  9 . 9 1  4 . 4 8  5.24  8 . 6 2  1 .43  13.39 
4-5190 4-5377.0 .242 292 .4  -28:5 - 2 : 4  :629 8 4 . 8  ,420 
4-4oro 4-5130 ,170 193 .4  8 o 2 o 1 129 9 r . e  . 2 8 ~  
4-5317.a 4-5920 ,408 73.6 - 4 . 1  - 1 . 5  1 .212  109.9 .s4e 
14.92  9 . 5 8  4 . 2 9  5 . 3 4  8 .72  5.29 1 2 . ~  
1 . 3 1 0  320.3 504.7 ,942 1.078A 101.9  a 7 1 7  
1.049 172 .3  294 .8  .598A 1.499 7 1 . 7  1.344 
1 21112 24 .9  4 5 . 0  19 .4  .328 5 . 9 2 3  17 .2  
.784 200.2 1 1 5 . 8  .499 1.0181 1 0 2 . e  ,832 
I 1.529 3 m . a  ~ 0 0 . 9  .os4 1 . 7 0 3 ~  102.6 .rea 
t i l l 1 2  18.8 5 3 . 9  22 .1  .SOL 5 . z i a  20.2 
I 1 . 0 5 3  172.5 298 .0  . 8 l l A  1.498 72 .8  1.346 
b . I 7 5  260 .2  522 .0  ,507 1.043A 9 9 . 0  .e23 
4-4930 4L-5130 e l 5 5  192 .3  .I .7  1 .133  9 5 . 8  .284 1.347 333 .2  497 .4  ,964 1.73OA 103.7  ,732  1.1 -10 .0  2 9 9 . t  e t 5 5  
4-1190 4-5378.9 ,239  292 .4  - 2 8 . 8  - 2 . 4  .632 84.8  .*I5 1.058 172 .0  500.1 .619A 1 .498  73 .5  1 .348  1.1 3 . 7  5 9 . 4  * S O 5  
4-5370.9 4-5530 .395 7 I . 8  - 5 . 6  - 1 . 9  1 .208  109 .3  ,535 .768 259 .9  529 .2  -511 1.026A 9 S . 3  ,817 - e a 8  - t 7 . 7  219.4 -193 
14.91 9 . 3 1  4 . 1 1  5 . 6 0  8.98  5 . 2 0  12 .48  11112 1 7 . 3  06 .1  2 4 . 2  .38S 4.701 22 .8  3 3 5 . 0  2e.8  95 .30  t . 4 4 9  
4-4940 4-5130 .144 192.E - 1 . 3  - 5  1.139 9 4 . 4  .287 1.364 340 .2  494 .3  .973  1.756A 104.4 ,738  1 . 4  - 1 7 . 0  300.6 .La4 
4-5190 4-5370.1 ,238 292.4  -28 .8  - 2 . 4  .632 8 4 . 9  .414 1 ,059  172 .7  300.5 ,620A 1.497 7 3 . 6  1.348 1 . 1  3 . 8  5 3 . 5  ,301 
15.01 9.17  3 . 9 8  5.84 9 . 2 2  5 - 1 9  12 .31  21112 16 .0  8 2 . 8  2 5 . 5  ,390  4 . 5 3 3  2 5 . 2  335.8 t 5 . 1  94 .80  1 . 3 7 7  
4-5319.; * - s i 4 0  .393  70 .0  - 7 . 0  -2 .4 1.204 109.2 .332 .763  259.0 5 3 1 . 5  ,110 . ~ . o ~ o A  9 1 . 2  .e12  -2.8 -90 .1  r i i . 2  . i a o  
- . t  - t i .@ c 9 a . r  . t u  
, - t . o  - 2 7 . e  222 .7  . z i e  I 1 . 1  3 . 5  52.0 ,408 
' 3 3 3 . 3  t 0 . t  95.10 1 . 5 2 4  
4-4990 4-5130 , 1 3 5  190.4 - 1 . 4  . 3  1 .144  9 2 . 8  .290 1 , 3 8 0  347.7 491 .7  ,919  1.780A 1 0 5 . 0  ,744 1 . 0  -16.5 501.0 . E l i !  
4-1190 4-5577.4 .243 292.4 -28.S - 2 . 4  -028  84.0  .422 1 .054  172.5 297.5 .6lOA 1.498 7 2 . 6  1.346 1 . 1  3 . 5  52.6 , 4 1 0  
4-5377.4 4-5150 .410 75.0  - 8 . 1  - 2 . 9  1 .200  110 .0  .345 .758 2S0.8 5 4 7 . 0  ,497 1.019 86 .0  .808 - 3 . 0  - 2 1 . 7  198.5 -192 
1 5 . 2 5  9 . 1 9  3.89  0.01 9 . 4 3  5.3;  12 .47  11112 1 4 . 9  104.5 25.1  .357 4 . 5 9 8  2 7 . 7  315.0 e 7 . 5  92.90 ;.ear 
__. . - MARS ARRIVAL DATE E 9445140 I19 JUN 19821 I____.__ 
4-4870 4-5140 .221 1 6 3 . 2  6 . 9  - . l  1.087 102.1  .e76 1 ,229  298 .1  521.4 ,890  1.9681 9 4 . 7  ,689  1.9 -11 .9  t 8 0 . 7  .LO8 
4-SZOO 4-5504.0 .289 294 .0  - 2 6 . 0  - 1 . 9  ,588 8 3 . 0  .SO2 .990 173 .0  272 .3  .494A 1 .487  6 3 . 8  1 .321  .I 1.S  40.6 . 5 7 7  
4-5364 .6  4-5470 . I77  52 .7  5 . 1  1.0 1.266 1 i 7 . 3  ,481 .e68 2 6 0 . 2  495 .0  . 451  1 .285A 117.2  ,910  - 4 . 1  - 1 8 . 1  P 0 4 . 6  . 4 4 7  
4 . 4  - . I  1 .093  101 .0  ,271 1 .243  303 .9  525.0 .900 1.9191 9 6 . 1  
- 2 0 . 5  - 2 . b  ,601  8 3 . 9  .477 1.006 173.3  278 .4  .526A 1.485 0 6 . 2  
1 . 9  . 9  1 .251  1 1 1 . 4  ,145 ,839  260 .4  499 .0  ,465 1.212A 113.8  
4 . 1 8  3 . 7 9  7.18 6-08 18.12  21112 3 5 . 2  2 8 . 4  9 . 1  ,213 1 2 . 5 1 8  
1 5 . 0 5  i i . 5 0  1.01 3.54  8 .95  6 .49  i r . 3 2  21112 3 9 . 9  2 1 . 4  6 . 3  .MI 18.324 1 4 . 9  320.5 -14 .0  8 7 . 0 ~  3 . 1 2 1  
4-4880 4-1140 . e 0 6  168 .9  
4-¶200 4-5308.3 .274 294 .2  
4-5168.3 4-5400 - 5 3 1  58.4 
14 .05  10.87  
4-4890 4-5140 -192  174 .2  
4-5200 4-5371.0 .261 2 9 4 . 2  
4-5371.0  4-5490 .491 8 3 . 0  
1 4 . 3 6  10 .53  
4-4900 4-5140 -178  1 7 9 . 0  
1-5100 4-5374.0 ,250 e 9 4 . i  
4 -s374.a  4-5500 . 4 ~ 7  08.3  
1 4 . 1 6  9 . 8 8  
.OB5 1.9 - 1 8 . 8  2 8 5 . 7  .119  
.327 .8 1 , 7  4 9 . 3  , 5 3 1  
,889 - 3 . 8  -20 .9  210.9 ,893 
2 .0  3 ~ 3 . 9  - . e  9 0 . 0 ~  t . 4 e a  
2.0  
-27 .0  
.I 
4 . 5 8  
- . 3  
-27 .5  
- 1 . 0  
4 . 3 9  
- . l  1 .100  1 0 0 . 0  ,267 1.257 309 .1  318.7 .921 
- 2 . 1  .611 8 4 . 7  .457 1.019 1 7 3 . 0  284 .1  . 5 S 4 A  
4 . 0 3  7.43 5 . 1 1  1S.09 2111t 31 .4  S t . 1  12.2  
-2 .1  .020 85 .3  ,440 1.030 174.0  289 .2  . 3 7 7 A  
- .4  1.229 112.1  .387 ,801 2 6 0 . 9  508 .4  ,491 
. 2  t . 2 ~  i i s .0  . 4 i 4  . a i 7  260.1 503.5 ,479 
- . I  1 . 1 0 1  90.9 .e61 i . 2 7 i  s1s .s  314.6 .933 
4 . 2 8  7 . 6 7  - 5 . 4 9  i 4 . z 2  e1112 2 8 . 2  3a.8 15.3  
1.592A 9 7 . 3  
1.484 6 8 . 3  
1 . 1 5 5 A  1 1 0 . 3  
,249 9 .420  
1.007A 90.5 
1.483 7 0 . 0  
.288 T . 5 2 8  
i.ii01 108.0 
.roe 1.0 -15 .0  ~ 8 0 . 7  .*DO 
. 333  .e 2.0 5 i . a  .*e1 
7 . 0  327 .4  a.o 0 i . 7 0  t . o w  
.a40 -8 .r  -r5.2 r E i . 5  . m e  
.eo5 - 3 . 5  - e s . e  2 1 6 . 7  . 344  
,708 2 . 0  - 1 5 . 5  tO3.0 .PO1 
.337 .e t . t  5 3 . 4  .*I7  
1 2 . 3  330 .9  1 t . 2  9 S . t O  1 .010 
4-4910 4-5140 ,185 182.7  - 2 . 9  - . 2  1.113 9 7 . 7  .203 1 .288  321.4 510.8 ,947 1.824A 9 9 . 5  ,714 C.1 -14 .7  205 .7  .e11  
4-5200 4-5377.L .e42  294.1 -2T.9 - t . 2  ,628  85 .8  ,427 1.030 1'14.3 293 .0  .595A 1 .482  71 .5  . 3 4 l  .e 2 . 5  5 4 . 0  .429 
4-5377.2  4-5510 ,429  7 t . 4  -2 .8  - 1 . 0  1.221 110.9 ,304 ,788  201 .0  5 1 4 . 0  ,502  1.075A 1 0 3 . 3  .E37 - 3 . 0  - t O . 8  t 2 4 . 0  .e50 
i 4 . o e  0.10 4 . 2 3  4 . 5 2  1 .91  5 . 2 0  1 1 . 5 0  21112 e5.a 42.9  1 8 . 3  .327 0.301 1a.e 333.7  1 a . e  9 4 . ~ 0  1 . 1 3 3  
4-49eO 4 - 5 1 4 0  ,184 198.2  18.1 3 . 3  1 .119  90,s ,203 1.300 S27.9  507 .2  ,958 1.842A 100.3 a 7 2 0  - 1 . 5  - t 5 . 0  300 .5  a 2 1 9  
4-5379.1  4-5520 -407 75.0 - 4 . 2  - 1 . 5  1 .215  109.8 ,540 -779 201 .1  520 .3  ,510 1.048A 9 9 . 8  .Et1  -L'.O - L 7 . 9  t t 5 . 0  - 2 2 4  
14.00  9 . 3 4  4 . 2 1  4 . 7 2  8.11 5 .13  12.94  l/l/L. 2 2 . 9  51.1 2 1 . 0  .303 3.489 19.3 338.1  1 0 . 3  95.00 1.829 
4 - 5 ~ 0 0  4-5370.3  .zse 203.9 -28 .3  - 2 . 3  ,03i 8 a . i  ,417 1.045 174 .6  e 9 7 . e  . O O B A  i . 4 8 i  72.7 i . 3 4 3  .a t . o  3 5 . 9  . d o 7  
.. .""".. - ."... 
13 .90  
.I." 
0 . 9 7  
I.. 
3.94  
..I ..... ."I.. * " " "  ... C ."".V 
4 . 9 3  0 . 3 2  5 . 0 5  1 t . 5 3  11112 2 1 . 1  
...I ( 1  
8 2 . 3  
.-CY --.. 
tl.9 338.0  
---.e 






4 -¶200  4-5381.5 
4-5301.3 4 - 5 5 4 0  
4-4950 4-5140 
4-1200 4 - 5 3 8 0 . t  
4-53OO.I 4 - 5 5 5 0  
4-4900 4-5140 
4 - 5 3 7 3 . 0  4-5580 




13 .94  
188.2  
293 .8  
79.5 
0 . 8 t  
- 2 . 5  . l  1 .130  93 .7  ,284 1 .326  342.1 
-28 .6  -2.3 .E35 86.5 ,409 1 .051  174.9 
- 7 . 0  - 2 . 4  1.207 108.9 .328 ,700  2 0 0 . 2  
3 - 8 5  3.12  8 . 5 0  4 . 9 9  12.30 11112 1 9 . 7  
501.2 
300.8 
I 3 5  * 5 
77.8  
.978 1 .6771 101.0 .731 1 . 7  
,822A 1 .480  73.0 1 . S 4 0  - 9  
,515 1.0111 9 2 . 3  ,815 - $ ? , E  
(4 .7  .401 4 . 6 0 0  t 4 . 5  ~ 3 0 . 1  
-11.1 
3 . 0  
- 2 7 . 3  
2 4 . t  
301.6 
58.8 









14 .09  
185 .8  
293.9 
78 .0  
8 . 8 1  
- 1 . 7  
-0 .e  
1 . 7 5  
- m . 4  
- 1  1 . 1 3 4  92 .1  -268 1.337 349 .9  
-2.3 . 0 3 3  8 8 . 3  -413  1 .048  174.7 
- 2 . 9  1,204 109.4 . 3 3 5  . I 0 2  258 .5  
5.28 8 . 8 7  5.06 12 .34  11112 1 8 . 8  
- 1  1.136 9 0 . 3  . Z O O  1 . 3 4 4  3 5 8 . 5  
- 3 . 8  1 .197  112.0 .387 ,754 252 .0  
1 . 4 2  8 . 8 0  5 . 3 4  13.34 11112 17 .9  
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0 6 . 1  
.eo1 i . a m  102.3  
.815A 1.481 73 .2  
,507 1 .016  8 7 . 0  
(4 .9  . se i  4 .030  
.984 1.705A 102.8  
.57lA 1 . 4 8 3  69.8  
, 4 0 3  1.046 79 .1  
9 1 . 7  . t 7 8  5.908 
JUN 19821 - -  - -  
-735 1 . 8  
1 .344  . 9  
.a12 -#!*e 
t a . 7  s s o . o  
- 1 5 . 0  
e . 9  
- 2 3 . 9  
t 8 . 5  
so2.s 
5 0 . 4  
205 .0  
95.80 
180.7 
2 9 4 . 2  
71.7 
9 .27  
. 3  
- 2 7 . 4  
- 8 . 9  
3 .73  
497 .3  
288 .0  
558.4 
124 .9  
.758 1 . 8  - 1 4 . 0  3 O S . l  
i . 3 3 8  . O  2 . 2  5 S . O  
.a08 - 5 . 7  - 2 0 . 5  i 8 0 . r  
31.1 1S4.4 $0.9  80 .7L  
- - . .__ . -. 0 129 -.. . -. 
. e32  
,505 
,037 
15 .12  
4-4800 4 - 1 1 5 0  
4-5210 4-5301.0 
4-53a1.0 4 - 5 4 8 0  
157.3  
295 .4  
4 8 . 2  
12.08 
10.2 
- t 5 . 4  
4 . t  
1 . l T  
. 1  1.078 102 .9  ,270 1.208 293 .3  
-1.9 ,570 0 3 . 8  .534 ,959 174 .5  
2 .4  1.292 119.0 .527 ,922  280 .8  
3.04 8.45 0.91  18.99 21112 5 2 . 0  
537.1 
283.9 
4 9 0 . t  
22.1 
,875 1.542A 91 .1  .088 1 . 8  - 1 5 . 4  
.447A 1 . 4 1 1  80 .0  1.308 - 0  1 . 0  
.436 1.4OOA 1 2 1 . 1  .940 - 4 . 4  - 1 5 . 4  
3.0 . i d 8  s i .oro  02.0 ~ 2 2 . 4  - 8 t . 7  
, 1 4 4  
,os  7 
.118 
4 . 5 7 1  
. e 1 4  183.4 7 .9  .9  1.084 101.7 .26T 1.219 298 .7  532.7 ,894 1.145A 9 9 . 0  ,698 1.0 - S S . 7  L79.1 - 1 5 2  
-288 2 9 5 . 0  -e$ .@ - 1 . 9  . S a 7  8 4 . 8  . I O 3  .978 174.0 270 .6  . 48OA 1 . 4 7 0  63.4 1.316 . a  1 . 1  4 0 , s  e 5 0 3  
a183 5 4 . 4  3 . t  1 , O  1.272 117.5 .407 .E79 261.0  493.7 .451 1.3071 1 1 7 . 9  .918 - 4 . 1  - 1 0 . 4  L05.5 - 4 5 6  
0 . 5 0  ii.20 4.90 3.21  a . 8 2  a.39 17.50 e1112 4 5 . 9  24.5 5 . 2  . i 7 7  t i . 0 ~ 3  t 3 . o  3tt . .9 - e t . @  0 7 . 4 ~  a.ao7 




*-$ti0 4-5313 .0  
4-5373.0  4-5490 
.190 169.1 5 . 7  .2 1,090 100.8 .e61 1.231 304.5 5 2 8 . 5  ,910 1.35tA 94.0 .097 1 . 7  -15 .0  tO5.4 . l o t  
, 556  00 .1  1 . 0  .9 1.256 115.5 .4SO .E40 2 O l . t  497 .7  .480 1.2291 114.4 .e92 -3 .0  - t i s 1  L1C.O .ais 
e l 8 2  174.4 3.8 . L  1.096 99 .5  ,255 1 .243  310.1 524.4 .e20  1.5001 95.L . I 0 3  1 . 7  -15 .0  tO9.0 ,171 
. 250  293.4 -i?8.8 - t . O  .612 88.4 .450 1.008 175.7  t 8 2 . 7  .548A 1.467 60.0  1.321 ~6 1 . 5  54.5 a493 
~ 4 9 5  05.4 e 5  . 2  1 .243  113 .8  .417 .E24 201.4 502.1 .400 1.168A 110.0  -071 -5 .1  -L3 .5  t10.0 . I 5 3  
. e60  z 9 1 . a  - 2 6 . 3  -2 .0 .ooi 05.7 4 7 7  .994 1 n . t  e 7 e . o  . H O A  1.168 05.8 1.325 .a 1 .3  5 t . t  .s3a 
6 . 0 3  10.53 4 .00  3.40 0.00 5.97 10.34 wi / t  1 0 . 5  27.3  8.0 . too i 4 . 4 t i  4 . 9  sta.3 -4.a 0 9 . 7 ~  t.800 
3.a7 10.07 4 . 4 3  3.80 7.00 5 . 0 t  1 5 . ~ 7  t i t l e  36.0 30.0 11.0 .ma ~ 0 . 4 4 4  5.0 3to.e  4.0 91.10 L.319 
90 
8TOPOVER TIME s 60 D A Y 8  1982 INBOUND SWINGBY MISSION OURATSON : 800 D A Y S  
29 JUN 1982 
V 2 I L OECLZ RAS! SPEED2 
V 4 I 4 OECLI R A 4  8PEEO4 
V 6 I 8 DECL6 R A 6  8PEED6 
-1NC --RAP OECLP ETA -PERIC 
M A R S  A R R I V A L  D A T E  = L A ~ I ~ S O  
- .  
. r e 3  s . i  -so.i 300.0 .rob 
1 .343  . I  2 . 2  59 .7  . S P O  
, 824  -0.8 - 2 8 . 7  2 2 7 . 3  . t o o  
21.0 3 4 0 . 8  2 0 . 9  9 5 . 3 0  1 . 6 4 8  
__ 
APHEL-PSI 2 
APHEL P S I  4 
APHEL PSI 6 
- A  E 
-__-___-. 
LIUNCH A R R I V E  6PEEOl R A l  OECLl I 1 V 1 PSI 1 ECCEN $#*?HETI. THETPPERIH- 
OEP*RT 8WNGBY 6PEEOS RA3 OECL5 I 3 V 3 P S I  3 ECCEN SUA THE13 THE14 PERIH 
UWNGBY RETURN OPEEOI R A J  OECLJ I I V I P S I  5 ECCEN SMA WETS THET6 PERIH 
4-4930  4 - S I 5 0  . I 3 0  181.6 -12 .4  -L.3 L.118 94.6 .248 1.288 3 3 6 . 3  510 .6  .971 
13 .11  3.10  5.84 ‘ 4 . 4 1  i . 8 0  4 . i 6  l i . $ 3  1 ; 1 / 2  2 6 : b  59.0 t 2 . 3  
PROP AERO OVL OVA EVA OVO EVR TYPE 3UN A S 
. c - w i o  4-s3ee.s .ZZ I  es4.0 -28.4 - 0 . t  .e30 88.1 .*or 1.041 i r r . 2  299.3 . 6 i r ~  4-?1wr.s 4 - s s 3 0  . m o  80.6 - 5 . 1  -0.0 i 214 i o 9  o 331 176 261 8 5 2 s . s  . 9 i e  
4-4940 4 - 5 1 5 0  . l i e  183.1 -6 .1 
4-3210 4-5383.2 .223 291.1 - d 6 . 5  
4 - 5 3 8 3 . t  4 - 5 3 4 0  .383 82.1 - 7 . 1  
4-4950 4-5150 e 1 1 1  180.2 - 3 . t  
4 - 5 3 8 2 . I  4-3150 ~ 3 8 8  82 .0  -8 .3  
1 3 . 1 3  8.90 3.68 
13 .01  8.53 3 . 7 2  
~ - B Z ~ O  4 - ~ 8 z . r  ,224 ~ 9 4 . 6  - m . 4  
- __ __ . _ _  - MARS ARRIVAL OATE = 2445160 ( 9  JUL 1 9 8 t )  __ 
4-4860 4-5160  ,228 157.8 10.9 
4-52LO 4-5363 .1  .!io5 t 9 6 . I  -11.3 
4-5365 .1  4-5460 .645  49.8 4 .3  
% 4 . ? 8  11.95 5 . 1 1  
4-4810 4-5160 .e09 163.0 8.0  
4 - 5 ~ 2 0  4 - 5 3 0 r . t  .POL ~ 0 6 . s  -LI.O 
4 - 5 3 6 7 . t  a-wro  .goo 58.0 3 . t  
1 4 . 0 8  l 1 . l t  4.8E 
0.9 
t . 0  
4 . 5 7  
5.4 
- t o * 8  
.I 
4 . 3 3  
4.8 





- t , o  
4.00 
11.7 
I t 0 . O  
-4.8 
- 1 S . l  
-to*5 
- 7 . t  
8.81  
- t o e a  
a -00 
,171 174.0 
.e51 t 9 5 . e  
.4*9 8 T . t  
ia.os e.08 
4-4900 *-I100 . lo0 17S.4 
4-6-0 4 - I a W . 4  . t 4 0  t 9 5 . 5  
4 -8811 .4  4-1100 . 4 1 t  7 t . 0  
w . 7 0  9.38 
* o  1.E - t o o  . 3  
- .4 1.1  
.e 1.1 
- e . i  . 4  
-1,o 1.1 












, C  
a 
16 98.0 . t 4 1  
IO 5 . t t  14.51 
I1 89.3 .423 
!8 110.9 .36 I  
14 1.00 15.73 
I9 e5.5 .e34 
17 69.6 ,412 
4.83 13.11 
!3 88.0 ,431 
ir i i t . 3  .a92 
)4 06.8 .mi 
!t 20e.r . S A #  
1.242 3 1 6 . 9  
1.010 178.5 
.el2 262.4 
t / l / t  37 .1  
1 . 2 1 t  3 2 3 . 4  
1 .020  1 7 9 . 0  
t / l / 2  3 4 . 0  





5 2 3 . 0  










1 3 . 0  
. 9 5 5  
s S 8 9 A  
. S O 6  
16 .0  
e 961 
. 6 0 S A  
. s i 5  
18.9 
i . 5 4 2 ~  94.c  . n o  1.3  
.esz 8.mr 9.2 ~ 3 1 . 6  
1 .452  69.6 1 .331  .4 
1.130A 106 .1  ,860 - 3 . t  
-16.3 t 9 3 . 7  .161 
1.1 5 9 . t  .46C 
-r5.6 r24.r . a i s  
9 . t  o t . 7 0  e.cst 
- 1 r . t  ~ 9 7 . 4  . iea 
- t 7 . r  t r o . 9  . t t i  
1.2 6 0 . 7  -431 
13.8 93.90 1.994 
- t O . 4  3 0 1 . 0  , 174  
- to . s  1 3 c3i .a  81 9 - 4 0 7  .rm
1r.c 84.80 1 . 0 1 ~  
4-4910 4-I100 
4 - 1 t t O  1-1800.1 
4-8800.1 4-8110 
4 - 4 0 t o  4-1380 
4 - e t t o  . 4 - s a a t . 4  
4-saoe.4 4 - 1 s t o  
1.5491 95 .1  . 7 1 5  1.0 
1 .452 t l . 2  1 .335  e 4  
1.090A 1 0 4 . 7  .E46 -2.9 
- 3 2 3  7.169 13.8 336.7 
1.412 72.5 1.356 - 4  
1.060A 1 0 l . t  .OS5 - t . T  
, 363  6.095 1 7 . 1  341.4 
i . i m ~  95.0 . r i a  . I  1.7 l . !  
- t . l  .4 
- 1 . 1  1.1 
a.08 7 .  
1.281 350.4 
I a 1 8 7  t 6 2 . 8  
2 / 1 / t  3 1 . 1  
I 1.026 i r s . 5  
4-4960 4-5160 ,105 181.0 -1.8 
l L . 5 0  0.48 8.00 
4-s t r0  4-13~t . r  . t t a  t 9 4 . 1  -ts.i 





r o i  
I ,  301 
,934 
50 .0  
. l o 6  
1.316 
.SO6 






1 .326  
.665 
7.4  
1 .353  
. E 5 0  
12.3 
. r i  7 
. L I S  
s r r 4 r  
. i r e  
e 6 5 3  
. 5 4 4  





3 . 8 9 I  
, 139  . 501 
. S I 1  
t . 8 5 3  
e 1 4 S  
.484 
. 4 r ~  
. 3 r 3  
r . 3 9 5  
. c79  
, 1 5 1  
,433  
C.180 
. I  1.090 
-1,s ,995 
8.14 6.15 
. .s 1.081 
-1.9 .6Ot 
1.0 I . t I 6  
t . 9 3  8 .14  
.s l.O#O 
- t * o  .Ol¶ 
.L S . t 5 t  
1 .94  0.35 
1.7 1.184 
101.3 
8 B . l  








5 . 4 t  
1 i r . 9  












i . e o r  298.6 543 . t  
,955 i r 9 . i  t 6 7 . 4  
.e03 t 6 C . 3  4 S l . t  
t / l l L  60.# L2.6 
1.115 3 0 4 . 8  139 .3  
.9r4 1 7 9 . 8  t r4 .0  
.a66 r 6 t . r  495 .1  
t I 1 I t  3 3 . 9  t 5 . 1  
1 . m  311.0 5 3 1 . r  
,e89 180.5 28O. t  
.859 t 8 2 . 9  499.4 
) / : I t  48.C L3.6 
,098 l . S l 8  88 .9  
,410A 1 . 4 4 0  6 2 . 0  
, 413  1.354A 119.2 
.916 1 . 5 1 5 A  9 0 . 2  
. I O T A  1 . 4 4 0  6 5 . 2  
.468 1.264A 111.1 
1.9 .LO2 19 .338  
, 9 3 2  1 .5161  9 1 . 4  
.538A 1.4400 67 .4  
6 . 6  -238  1 1 . 9 7 1  
3 . 9  . l e 9  2n.rrr  
, 403  1 . 1 9 5 ~  i1t.r 
1.6 - 1 5 . 5  2 7 4 . 7  
. r  . 3  5 3 . t  
- 4 . 3  -19 .0  z0r.r 
3 t 8 . 8  -48.9 87.1L 
1’s - 1 5 . 7  r o e . 0  
. e  . 4  5 7 . 8  
- 3 . 9  - 9 1 . 6  C 1 4 . 1  
351 .0  - 1 5 . 8  0 9 . l L  
1 . 3  - 1 0 . 1  e w . 0  
- 3 . 5  - r S . 9  rro.3 
.L . 4  6 0 . 1  
3 3 4 . 5  - . 7  91,lO 
1 . 1  -16.6 e92.$ 
.l! .I 8 1 . 9  
-3.2 -LS.8 2 2 6 . 1  
~ 7 . 9  7 . 4  9 r . 6 0  
.a - 4 r . 7  t 9 7 . 0  
-2.9 - r r . a  2 3 0 . 1  
.e . 5  6 3 . 4  
341.0 12.4 9 3 . 6 0  
.is9 183 .6  r .7  
.227 294.3 - t r . ?  
, 4 3 3  r 8 . i  - t . r  
l t . 0 0  0 . 8 3  3 . e t  
.9S8 1 . 5 2 3 1  93 .2  
.566A 1 .1410  7 1 . 1  
11 .1  .321 7 . 6 3 1  
. ) o r  i.098~ 1 0 5 . 3  
~ . r e i  
I .338 
1 . e39  
.SO3 8 . 4 0 3  16.1 
1.532A 94.5 . I 23  
1.4410 7 3 . 5  1 .339  
1.04iA. 96.4 , 031  
,400 5 . 8 1 4  18.9 
.1 - 2 0 . 6  300.6 . 1 5 8  
.t .e 64.6 .&or 
-2.6 - t 8 . 4  r 3 3 . 0  . r a i  
3 4 3 . 8  $6.0 94.10 i . oar  
- t . 4  - t 9 . 1  r33.8 .to8 
346.0 i8 . r  01.30 i . 8 ~  
- 3 . 1  -36.3 3 0 7 . 1  .168 
.t .6 65.4 . 368  
1 6 . 0  
.816A 
. I24 
L O A  
. g o t  
.6L3A . s t 0  
L t . 5  
I984 
.6t4* 
. s t 7  
L3.0 
.era 
-4.8 1 . i l t  91.11 .Le0 1 .859  341 .3  3 t 1 . 9  
-L.O ,840 W.0 1.OSt 183.0 100.8 
4 . 4  1.115 IO8.t ,119 .718 t 8 3 . 3  119.5 
a.95 7.35 4.54 i1.u i w t  4e.0 05.8 
i . 5 3 6 ~  9 5 . 0  . reo  8.0 5 .3  t 9 r . 8  .16r  
1 .0 t4A 04.8 .at5 4 . 3  - t 9 . s  t s0 . t  . i a t  
5.4 -5.9 a0t . t  .ST*  
- t . s  - t r . o  t m . r  . S T O  
1.4410 7 4 . 1  1,140 .t . I  85.6 - 3 7 6  
,426 5 . 1 t 6  t 1 . t  3 4 7 . 8  t0 .9  95.40 1 . t 5 1  
.t . I  6 S . 9  e374 
848.4 21.0 94.90 : .OIL 
91 
1962 INBOUNO 3WINGBY M163ION DURATION * 600 D A Y S  
UAR3 A R R I V A L  OATE 6 2445170 
19 JUL 1062 
V i ?  
w 4  







ITOPOVER TIME 60 D A Y 8  
-. __ 
LAUNCH ARRIVE EPEE01 R A I  OECLl 
DEPART OWNCEY OPEEO3 RA3 OECL3 
8UNGEY RETURN OPEEOS R A S  OECLl 
4-4960 4-Bl70 a 1 0 2  162.5 - 5 . 0  
4-5230 4 - 5 3 6 5 . 1  -215 293.2 -26.4 
4-5365.5 4-5560 ,390 66.3 -9.4 
11.66 6.20 3.56 
PROP--AERO OVL -- 
--- 
4-4060 4-5180 .e25 156.6 1 2 . 2  
4-5240 4-5365.6 .301 296.5 -25.4 
4-5361.6 4-5460 . E 6 1  52.9 4 . 5  
14.47 11 .67  5 . 0 7  
- 
I 1  
1 3  
I 5  
O V A  
-1.0 













W I PSI 1 ECCEN 3MA THE11 THETL' 
V 3 PSI 3 ECCEN 3UA THE13 WET4 
V 9 PSI I ECCEN SUA W E T S  THE16 










I 2 OECLL 
I 4 OECL4 
I 6 OECL6 _ _  RAP -0ECLP 
L.7 -6.6 1.1lS 89.0 ,221 1.262 5 . 5  159.8 
, 6 4 5  91.6 .402 1.026 182.7 296.1 
1.200 108.8 .326 .I66 260.3 547.6 
7.08 4.62 lL.31 1/%12 33.2 104.1 
.e .E 
341.9 L 5 . 6  
- t . s  -23.9 
- MAR3 ARRIVAL OATE = 2445180 129 JUL 1962) __-- - 
1.6 -14.2 L61.3 . I t 1  -.o -.o 54.9 *661 
4.6 -16.3 t O O . 6  . 1 5 7  
1.2 66.8 89.7L 3.056 
1.073 102.6 ,267 1.195 292.6 552.1 ,676 1.814 65.7 . 
.564 91.1 .546 .925 161.0 258.6 .42OA 1.4300 S9.1 1. 
1.314 120.4 .IS0 .972 263.0 486.6 .437 1.507A 123.3 
6.01 6.60  19.93 2/1/2 79.2 20.0 4 .9  .138 23.238 1i 
4-4670 4-5180.  .e03 164.4 10.4 
4-5240 4-5369.6 .e79 295.9 -26.0 
4-1369.6 4-5470  e603 59.2 3.4 
1.070 i o i . 2  .e53 i.zo3 290.6 140.3 .e90 8.507 0 7 . 2  ,700 1 . 5  - 1 5 . 1  210.7 . i r i  
91.8 .511  ,947 181.7 965.9 .463A 1.4300 62.1 1.304 - .O  - . O  57.6 .EO3 
1.291 118.1 .505 .916 283.2 490.0 ,453 1.379A 119.6 .942 -4.4 -19.3 t.06.0 .492 
8.01 6.22 16.37 ell/$! 70.0 22.1 3.7 ,165 30.987 67.4 33t.5 -67.3 67.5L 4.960 13.56 10.96 4.74 
4-46b0 4-5160 ,103 170.0 6.0 
4-5373.4 4-5460 . 5 5 1  65.1 2.0 
lL .86  10.22 4 .46  
4-4690 4-5180 ,165 175.1 7.9 
4-5240 4-5376.6 .E46 294.2 -27.0 
4-5376.6 4-5490 .I06 70.5 .I 
12.32 9.61 4.t3 
4 - m o  4-53r3.4 .mi t91.i -to.s - 7  1.063 99.9 .e42 1.210 -1.9 ,604 92.3 .461 .966 
1.0 1.272 116.0 .461 .E76 
- 6  1.086 96.7 .234 1.216 
-1.9 . E l 8  92.6 .457 .$E3 
- 2  1 . 2 5 6 ~ 1 1 4 . 1  .429 .E48 
2.71 6.12 1.38 15.62 2/1/2 













I 324.9 I 184.9 
t 6 4 . 1  
! 46.3 
















.917 1.503 86.5  
.501A 1.4310 64.6 
.469 1.963A 116.3 
.os3 1.502 69.6 
.534A 1.4310 67.2 
.464 l.209A 112.6 
6 . 0  .e35 14.419 
5.2 .is6 ee.207 
,711 1.4 -15.7 276.8 .le3 
*%.313 - .O  - . O  60.4 .SBl 
.913 -3.9 -#!I.$ 215.0 ,433 
t3.9 333.2 -23.9 66.9L 4.19s 
.71¶ 1.2 -16.3 2 6 5 . 5  .1L7 
.BE9 -3.5 - C 4 . 1  t 21 .6  ,319 
4.4 336.6 -4 .4  90.90 6.146 
1.320 -.o - . i  6 t . 6  .500 
4-4900 4-5160 -149  179.7 7.6 
) - I t 4 0  4-5360.0 -234 293.f! -27.5 
4-5300.0 4 - w o o  .*or 75.5 -1.1 
1.0 1.093 97.4 .e26 1 . t 2 5  
- .4 1.244 112.4 ,397 .E24 
L.79 6.20  5.09 14.61 L / l / P  
1 . L  1.096 96.1 .e21 1.232 
-1.9 ,639 93.6 .421 1.009 
-1.0 1.235 110.9 ,370 .E07 
2.47 8.26 4.66 13.97 L / l / g  
-1.9 .e30 93.2 4 3 7  .991 
.947 1.5OZA 90.6 
. 5 6 l A  1.4320 69.L 
,497 1 . 1 5 l A  109.3 
11.1 .e76 10.359 
,960 1.504A 91.4 
.564A 1.4330 71.0 
. IO9 1.106A 105.0 
14.2 .319 0.079 
.716 1.0 -17.0 291.0 ,131 
1.326 -.O -.1 64.4 -467 
.E70 -3.L -25.9 tL7 .5  ,330 
,721 .7 -18.2 295.6 ,136 
1.331 - . O  - . l  65.9 ,434 
.e54 - t .e  -27.3 L32.4 . t 66  
10.9 343.2 10.6 93.60 L . L S 6  
5 . t  340.0 5 . 2  9t.10 t.57~ 11.91 9.12 4.03 
4-4910 4-1160 .134 183.8 9.4 
4-5240 4-5I6L.O .e25 292.6 -27.9 
4-S18L.O 4-5510 ,434 79.9 -12.7 
11.60 6.73 3.67 
4-5L4O 4-3385.L .e l6  291.5 -26.3 
4 - 9 6 8 5 r L  4-5520 a407 63.7 -4 .4  
11.40 6.44 8 .76  
*-roto 4-5160 ,122 m r . 6  14 .5  1.6 1.109 94.8 .el7 1.236 332.3 532.4 ,970 1.506A 92.1 .724 .1 - L 0 . 9  L99.7 .140 
-1.9 .e46 93.8 .409 i.016 m . 6  294.7 , 6 0 2 ~  1.4340 72.4 i.335 -.o - . I  61.0 .*or 
- 1 . 5  1.227 109.7 .347 .795 264.3 514.1  .si9 i.07~ 102.5 .a43 -2.5 -28.4 255.7 .t4e 
2.9s 6.36 4.69 13.26 2/1/2 42.9 42 .4  17.2 .362 6.69t 14.6 3 4 5 . S  14.6 94.70 L.063 
4-4930 4-5160 . le1 195.4 30.0 
4-SP40 4-8367.1 ,213 290.8 -26.5 
4 - 5 3 6 7 r l  4-1530 ~ 3 6 7  66.6 -6 .0  
11 .41  6.34 3.78 
3.6 1.105 93.5 .e13 1.245 340.2 530.2 .977 1.506A 92.6 .726 -1.8 -19.t 604.4 
-1.9 ,651 94.1 ,400 1.025 166.2 296.3 ,615A 1.4350 73.5 1.336 - .O  -.1 67.0 
- L . O  1.222 106.1 ,330 ,786 264.4 520.6 ,527 1.045A 09.0 .e34 -L.3 -Coal 286.6 
3.07 6.46 4.58 12.75 W1/2 41.3 50.9 19.6 .40P 5.610 17.6 346.2 l r . 4  91.40 
-3.5 1.110 90.4 ,211 1.246 357.6 5e7.3 ,984 1.512A 03.3 .729 5.L 2.6 L99.1 
-1.0 -655 94.e ,393 1.031 186.6 301.1 .626A 1.4360 74.1 1.340 - .O  -.1 66.4 
-2.7 1.214 107.9  .313 ,774 263.5 536.1 .532 1.016A 91.6 .e24 -t.l -26.8 t26.4 
3.47 6.87 4.46  12.17 1/1/2 4 4 . 1  78.6 L3.2 .441 4.97L L2.2 350.9 21.7 95.80 
,146 
,367 






4-4950 4-5180 e114 155.4 -29.1 
4-5240 4-5366.0 ,209 290.2 -26.6 
4-5866.0 4-5530 e360 90.1 -6.6 
11.61 6.14 3.68 
4-4960 4-1160 .lo3 156.1 -11.0 -1.6 1.110 86.7 ,213 1.247 7.3 166.6 .9620 1.513A 93.5 ,726 3.4 -4 .5  301.9 , 1 5 S  
4-5367.6 4-5560 ,360 69.4 -9 .5  -3.1 1.211 106.4 ,320 .769 261.6 545.6 .523 1.015 67.4 . 6 2 L  -L.3 -15.3 L 1 4 . 5  ,173 0 
11.43 0.10 3.56 3-53 6.73 4.52 12.22 1/1/2 40.4 99.0 23.2 ,417 4.971 24.6 310.6 L 4 . 0  93.00 1.656 
4-5240 4-1307.0 . z i i  e90.5 -26.6 -1.9 .a13 94.1  ,397 1.027 160.3 299.0 .WOA 1.4350 73.9 1.339 - A  - . a  60.1 .3oo 
4-4970 4-1160 ,111 152.6 -1.6 
4-9240 4-1367.3 .e92 296.2 -25.6 
13.51 10.21 3.66 
4-4970  4-5160 .ill 152.6 -1.6 
4-5240 4-5363.1 .e24 292.2 - t6 .0 
4-S363.1 4-5570 ,431 64.3 -9.9 
14.60 6.49 3.66 
4-5307.1 4-5570 .e37 66.4 -9.4 
- l . L  1.110 66.9 .e l6  1.244 17.6 167.0 .9750 1.S13A 93.5 .727 2.6 -7.4 301.9 .157 
-1.9 .574 91.4 .I31 .934 181.3 261.6 .436A 1.4300 60.4 1.198 - .O  -.O S 6 . 1  .E37 
- 5 . 6  1.194 121.0 . l i d  .752 242.2 566.2 ,364 1.139 65.9 .EO1 -1.8 -12.9 163.6 .416 
3.31 6.71 6.55 16.61 1/1 /2  39.6 139.7 13.9 .146 6.L73 42.6 335.6 4 L . t  3O.LL 1.079 
- 1 . t  1.110 86.9 .216 1.244 17.6 167.0 ,9750 1.513A 93.5 ,797 t . 6  -7.4 301.S ,157 
-1.9 .(I40 93.6 -419 1.010 165.0 290.6 ,1661 1.4330 71.L 1.332 - .O - . l  66.1 .431 
3.31 6.71 4.64 12.84 l / l / Z  39.6 123.0 20.7 ,324 5.17L 19.1 847.9 28.5 69.6L.1.461 
-3.8 1.200 110.9 ,359 ,764 256.9 557.8 .469 i,mo 80.5 .em -2.9 -i9.0 iw9.s . t t 4  
MAR6 ARRIVAL OATE = '2445190 I 6 AUC 196L) 
4-4660 4-5190 e227 159 .2  12.6 
4-5250 4-5366.6 ,504 295.1 -25.7 
4-5366.6 4-5460 .E70 5 4 . 5  4 . 6  
14.57 11.96 5.10 
.E 1.073 102.7 ,266 1.193 292.0 556.9 
- L . O  , 5 6 5  94.5 .S51 .916 163.7 257.S 
2.7 1.322 120.6 . 5 5 9  ,992 263.7 485.4 
2.59 6.01 6.67 20.28 L / l / 2  69.4 19.4 
.E73 1.512 84.0  -711 1.6 -13.9 L56.8 ,121 
.412A 1.4230 56.6 1.291 - .2  - .4  57.5 .E70 
,456 1.548A 124.0 .966 -4.9 -18.6 101.5 .570 
5.8 .134 19.694 lt0.6 336.6 59.2 90.50 t . 5 0 5  
4-4870 4-5190 .LO3 165.0 11.0 - 8  1.077 101.2 ,252 1.200 296.2 553.3 a891 1.50t 65.6  ,714 1.5 - 1 5 . 0  265.9 ,117 
4-5210 4-5370.8 ,261 294.1 -26.3 -2.0 .589 94.6 .514 .941 184.8 264.8 .457A 1.4240 61.6 1.302 -.2 - .4  60.3 ,610 
4-1310.6 4-5470 ,610 60 .8  3.5 1.8 l.t97 118.3 .Si2 .930 263.9 486.8 .454 1.406A 120.4 .911 -4 .4  -19 .5  L O 6 . 6  .504 
13.54 i i . 0 2  4.74 2.53 5.94 6.28 16.84 w i / e  80.0 21.4 3.9 29.301 82.9 34t.4 -02.7 60.t~ 4 . 5 1 0  
4-4660 4-5190 -182 170.5 9 . 6  
4 - 5 2 5 0  4 - 5 3 7 4 . 6  -263  293.0 -26.6 
4-5374.6 4-5460 ,557 66.7 9.1 
l L . ? 6  10 .24  4 . 4 4  
4 - 4 6 0 0  4-5190 - 1 8 1  175.5 6.8 
4 - 5 Z 5 0  4-5378.1 e 2 4 8  291.7 -27.3 
4-5378.1 4-5490 .510 72.1 .(I 
I L . 1 7  8.62  4 .20  
.9 1.082 99.9 -240 1.206 504.5 549.8 
-1.9 .EO7 9 5 . L  -484  .961 165.6 271.8 
1.0 1.277 116.1 ,470 .E66 264.1 492.7 
2.12 5.94 5.80 17.22 L/1 /2  7 1 . 7  23.7 
.oil 1.496 66.9 .716 1.0 -18.0 274.5 ,117 
.470 i.302A 116.9 .920 -4.0 -tt . i  t i s . ,  .4m3 
4 . 6  .194 24.883 33.5 391.3 -39.s m . 6 ~  4.591 
e496A 1.4260 64.5 1.311 - .2  -,5 62.6 . S I 7  
,934 1.492 6 8 . 0  .I21 1.1 -16.5 t b l . 9  .I10 
.53OA 1.427D 67.0 l . S l 9  - .L  -.I 64.e  a 5 1 0  
. 4 8 5  1.223A 113.4. .E95 - 3 . 5  -L4.2  222.6 a380 
7.3 .e31 is.800 8 . 1  338.5 - 0 . 7  90.90 1 . 4 ~ 1  
.9 1.017 98.8 .e30 1.213 
-1.9 .E23 9 5 . 5  .456 .979 
- 2  1.261 114.2 .432 -654 
t . 3 4  5.96 5.42 16.00 L / l / L  
1.1 1.091 97.3 .Let 1 .L19  
-1.9 .E35 95.9 *438 ,994 
- . 4  1.240 l l t . 5  ,400 .E30 







I 264.6 501.8 
56.6 30.2 
4-4900 4-5190 ~ 1 4 6  160.0 0 .9  
4-seso 4-536i.t .os6 290.4 -21.0 
4-536l.L 4 - s m  . a m  71.1 -1.1 
11.71 9.13 4.00 
,949 1.490 69.0 . r t 4  ,s -17.4 to6.o . i c i  
10.4 .e72 ii.057 t . 8  34t.0 1 . 7  9c.10 t . 7 3 9  
. $ S o l  1.4290 69.1 1.3L5 - .L - . 6  66.7 . 4 f O  
.498 1.162A 109.9 a 6 7 5  -3.1 -26.0 226.7 ,337 
4-4910 4-5190 .I30 163.6 10.7 
4-5250  4-5364.0 ,227 f69 .0  - t 6 . t  
4-5364.0 4-5510 ~ 4 3 6  61.5 -2.6 
11.38 6.74 3.64 
.OIL 1.489 69.6 .7L6 .E -10.6 293.L .I23 
,S83A 1.4310 70.9 1.331 -.t -.7 66.1 - 4 3 6  
13.6 .317 0.469 9.1 345.1 9.0 93.60 L . 3 6 5  
.si0 1.1141 106.4 ,059 -2.8 -t7.4 233.9 . tor 
1.3 1.098 96.0 . E l 6  1.225 325.2 540.6 
-1.9 .E45 96.1 ,421 1.007 188.5 269.9 
-1.0 1.L38 111.0 .37L .E l i?  264.6 506.9 
L.64 6.06 4.90 14.06 L/l /2  54 .1  34.8 
4-4920 4-5190 a116 167.L 1 s . 5  
4-5250 4-5366.8 e220 286.1 -26.5 
4-5368.8 4-1520 .406 85.4 -4.3 
11 .15  6.43 3.72 
4-4930 4-1190 -115  191.9 L7.O 
4-5210 4-5366.8 ,211 267.L -t6.7 
4-5868.8 4-5530 ,366 66.6 -6.1 
11.07 6.30 3.69 
1.0 i.100 94.6 .2ii I.LSO 339.9 530.4 .or1 i . 4 8 9 ~  90.1 .129 .o -2i .e m7.s . i t 6  
t . v o  6 . i i  4.73 13.37 2 1 ~ 2  50.4 40.6 i6 .6  .sei 0 . 9 ~ 9  13.3 347.9 $3.0 ~ 4 . 9 0  r . i a  
-1.9 .E53 96.4 ,409 1.017 169.4 294.6 . 6 0 U  1.4320 72.4 1.335 - . L  -.7 6 9 . L  e406 
-1.6 1.230 109.7 .346 .TO9 L65.0 512.7 -521 1.071A 103.0 ,846 - t . 5  -LO.* L37.6 . S I 1  
L.9 1.103 93.t .e07 1.L34 340.9 536.4 
-1.9 .658 96.5 .399 1.024 190.0 L96.4 
-2.0 l.P.24 106.7 -329 .789 265.1 519.2 
L.77 6.16 4.61 12.61 ell/+? 46.0 46.6 
6.4 1.105 91.0 .?.OS 1.237 349.3 534.8 
-1.6 .E82 96.6 .393 1.030 190.4 301.1 









-2.4 i . tw i06.0 .si6 .78t 205.0 520.4 
.978 1.490A 90.9 -730 - 1 . t  -L1.3 301.S ,130 
.615A 1.4340 73.5 1.330 -.L - .0 70.0 ,366 
.5L9 1.0491 99.6 -837 -L.C -tS.l L3S.O . t l 6  
19.3 -403 5.959 16.3 380.3 18.9 95.60 j.990 
.623A 1.4310 74.3 1.340 - . L  -.I 70.4 -371 
,135 1.0291 S0.1 ,031 -t.l.-LI.4 t87.1 -107 
.go3 1 . 4 9 0 ~  91 .3  ,132 -e.7 - e t , o % i i , 4  .too 
t i . 5  .430 5.395 10.7 s1r.o 10.1 96.90 lase 
4-4940 4-5190 e 1 6 1  L16.3 5 5 . 9  
4-5230 4-1319.9 ,211 t66.6 -LE.#  
4-836S.9 4-5540 ~ 3 7 1  91.0 -7.5 
lt.33 8.96 4.43 
4-4950 4-5190 -192 131.0 -83.6 
4-5L50 4-8390.0 s t 1 0  t66.3 -LE. )  
4-8380.8 4-3880 e365 9L.3 -0.7 
13.L. 9.01 4.57 
-9.1 1.101 90.2 
-1.8 .E64 96.7 
'4.7 l.Ll6 10I.O 
-3.0 1.101 08.5 
-5.1 1.t18 107.0 
5.15 0.54 4.55 
*.ti 7.04 4.50 
-1.8 ..et 80.0 
1.LSO 356.9 533.9 
.716 214.9 534.4 
1.LS7 0.0 173.5 
1.050 180.4 501.0 
I /L /L  49.0 04.5 
i.03t 190.0 30t.r 
waft 6 i . 3  74.9 
. t ie  te11.0 143.5 
92 
STOPOVER TIWE 60 DAYS 
LAUNCH ARRIVE SPEED1 
DEPART SWNGBY SPEED3 
SWNCBY RETURN SPEEDS 
PROP 
4-4970 4-5190 .113 
4-5250 4-1364.1 ,321 
14.03 
.- 
4-5364.1 4 - 5 5 1 0  .? i s  
1982 INBOUND SWINGBY MIJSION OURATION 3 600 D A Y S  
MARS A R R I V A L  DATE I 2445190 
8 AUG 1982 - .  
V l  
v 3  













T Y  PF 
THE 11 
THE13 





231 .  r 
THE12 PERIH APHEL 
WET4 PERIH APHEL 
SUN R -KIPPb-__-A 
THETI PERIH APHEL 
_. - 
I 1  
1 3  






PSI 2 V 2 I 2 OECLO R A P  3PEECL 
PSI 4 V 4 1 4 OECL4 RA4 3PEEC4 
PSI 6 V 6 I 6 OECL8 RA6 SPEED6 





1 1 3 . 1  .9~40-1.491~ 
252.6 .381A 1.4220 
568.8 .321 1.118 
141.1 12.0 .118 
91.1 .130 3 . 3  -3.7 299.0 s l A 3  
61.1 .BO3 -6.9 -12.1 182.6 - 4 P 3  
9.541 48.0 334.9 47.8 78.2L 1.012 
56.3 1.283 - . z  - . 4  5 5 . 5  .ris 
MARS ARRIVAL DATE E 2445200 (18 AUG 1982) - - . __ __ _ _  
4-4860 4-5200 . Z ~ I  160.0 13.0 .9 1.072 103.0 .271 t.192 29i.i 561.5 .e69 1.514 82.5  .rig 1.6 -13.6 251.4 si24 
4-5260 4-5350.0 e311 292.8 -26.1 -2 .0  .S10 98.3 .556 .914 186.7 256.4 .406A 1.4230 58.1 1,289 -.I - 3  59.9 .619 
4-5368.0 4-5460 .619 S 6 . l  4.8 2.8 1.330 120.9 .568 1.013 264.5 484.2 .438 1 . 5 8 8 A  124.6 ~ 9 9 6  -5 .0  -16.9 202.l - 5 6 3  















. 4 r 3  
11. 1 s  
.431 






























































2 .41  
1 .o r1  
.s94 













5 . 8 1  
1.094 
.654 






















.zs3 1.198 297.5 
.SI8 .938 181.9 
.519 .945 264.6 
18.92 2/1/2 90.4 
.239 1.204 304.1 
.4ar .960 189.2 
. * I S  .e91 264.8 
17.45 2/1/2 81.9 
.228 1.210 310.9 
.461 .979 190.4 
.437 .862 265.0 
.El9 1.215 311.9 
.440 .99S 191.6 
,403 .836 265.3 
15.10 2/1/2 68.2 
i6.i~ 21112 14 .5  


















































. 4 r i  
. 5 3 r  
1.501 84.1 .re2 1.4 -14.0 e6o.e ,111 
1.4250 61.4 1.301 - . 4  -.8 62.0 . 6 1 7  
1 .435A 121.0 .960 -4 .5  -19.0 209.5 ~515 
.158 26.257 93.1 l t . 9  65.3 68.81 3.992 
.724 1.3 -15.9 269.6 e113 
1.311 - . 4  -.9 65.0 -562 
.927 -4.0 -22.3 L16.7 . 4 5 3  




























4 - I 3 6 I . C  4-1510 
.TO? 1.1 -16.6 
1.319 -.4 -1.0 
.go1 -1.3 -24.4 
13.4 340.3 -13.4 
.730 .8 -17,s 
1.326 - .4  -1.1 
.880 -3.1 -26.1 
1.1 343.7 - * 1  
1.332 - . 4  -l.P 
1.2 346.8 6.g 
. n e  .I -19.4 
.a83 -e.? -21.4 
211.3 .lie 
I 223.6 67.0  . S I 4  I96
91.00 3.605 




j C69.6 -114 
10.1 .437 
i 235.3 .ego 
I 94.00 c.421 
.212 1.220 325.4 
.374 .811 26S.5 
14.20 2/1/2 63.0
.423 1.009 192.1 
4-4920 4-5200 
4-5260 4-5387.7 
4-s3er.r  4 - is20  
.116 187.0 16.0 1.8 1.098 94.5 .206 1.224 333.2 544 .2  
.227 283.1 -28.6 -1.8 .662 99.2 .410 1.020 193.1 294.8 
-409 81.0 -4.5 -1.6 1.233 109.7 ,349 ,803 265.7 511.5 
1.10 8.60 3 .10  2.50 5.92 4.90 i3.a Z / L I Z  s8.9 39.2 
1.471 88.9 .734 
1.4380 72.4 1.336 
1.083A 103.5 .a50 
a360 7.064 11.8 
.O -21.9 C94.3 .116 
-.4 -1.4 11.1 .dog 
4.4 -26.4 L39.3 ,257 




-110 190.0 2 5 . 5  2.6 1.101 93.1 .e03 
.222 282 .1  -28.6 -1.6 .668 99.3 .401 
.386 90.3 -8.1 -2.0 1.226 108.6 .330 
. le9 199.0 45.2 5 . 0  1.103 91.6 .ZOO 
,219 281.9 -28.9 -1.8 ,672 99.4 .394 
1-25 8.53 3.83 2.12 6.14 4 . 1 0  12.44 
0.98 8.43 3.04 2 . 5 5  5.96 4 . 1 8  i2.87 
. 3 ro  82.8 - 1 . 0  -2 .4  1.222 101.8 .si5 
1.228 341.4 542.4 
1.028 194.4 298.8 
2/1/2 56.1 46.9 
1.230 350.1 541.0 
1.034 195.0 301.1 
265.8 125.0 
2/1/2 56.5 5 1 . 3  
.rgz 265.9 511.9 
1.476 89.4 ,736 
1.4400 13.6 1.339 
1.053A 100.1 ,840 
,404 6.029 14.8 
1.4420 74.5 1.342 
1.032A 96.7 ~ 8 3 4  
,439 5.380 17.2 
1.476 89.8 . I S ?  
-.9 -26.6 296.6 ,118 
-2.2 -29.1 241.2 -220 
332.0 14.2 91.90 C.030  






4 - 5 ~ 9 1 ,  r 4 - 5 ~ ~ 0  
1 
- 3 . 3  -40.2 304.3 .128 
- .4  -1.6 1 2 . e  .310  
-2.0 -29.4 240.0 .190 
353.6 16.5 96.40 1.924 
4 - A 9 ? 0  4-5200 .119 144.0 -14.1 
4-5260 4-5369 .3  ,223 282.9 -28.8 
4-5369.8 4 - 5 5 7 0  .390 92.2 -10.3 
11.40 8 . S 3  3 .12  - -_ ..-- . - - . .- 
-2.8 1.104 86.1 , 205  1.225 19.8 180.1 
-1.8 ,661 99.3 $402 1.027 194.3 298.0 
-3 .5  1.211 108.8 .Si?? .110 261.3 552.2 
- MAR8 ARRIVAL D I T €  = 2445810 f28 1 
1.1 1.016 101.6 .2S3 1.197 296.1 562.8 
-2.0 .604 102.4 .524 ,942 191.8 265.6 
2.0 1.310 118.7 .526 .960 265.4 486.5 
2.60 6.01 6.79 19.20 2/1/2 100.6 20.0 
1.1 1.081 100.1 .240 1,202 303.3 559.7 
-2.0 .625 102.3 ,491 ,965 193.3 211.1 
1.1 1.288 116.5 . 481  ,908 265.1 490.3 
2.47 5.89 6.31 11.60 2/1/2 92.4 22.2 
e.80 0.2s 4.81 12.40 i/i/z 5 1 . 3  112.4 
2 9 5 . 0  
110.0 














r w . 2  




- - -  
.1e1 
-624 
. s e i  
3 .441  






, 4 0 5  
3 . 0 1 1  
. s n o  i . i m  90.0 ,734 4.c  1.0 
.613A i . 4 4 0 0  13 .4  1.339 - .4  -1.4 
.S18 1.022 84.2 ,025 -2.2 -23.0 
22.3 ,395 3.116 24.2 334.4 23 .4  
,890 1.503 82.8  .129 1.4 -14.8 
.449A 1.4350 61.1 1.303 - . I  -1.2 
. 4 5 5  1.466A 121.6 .969 -4 .6  -20.1 
iUG 19ser 
4.9 .is4 13.329 99.4 350.0 19.9 
.9i3 1.491 81.0  . w e  1.2 -16.0 
,411  1 . 3 4 4 ~  118.0 .935 - 4 . 1  -22.5 
.491A 1.4390 64.0 1.313 - . 6  -1.3 
4.5 ,187 25.414 5 1 . 3  338.9 - 5 1 . 3  
,932 1.482 8 5 . 2  .734 1.0 - 1 1 . L  
. 5 2 1 A  1.4430 68.6 1.322 - .6 - 1 . 5  
.486 1.253A 114.4 .POI - 3 . 6  - 2 4 . 5  
6.7 .e24 11,144 16.0 341.8 -18.0 
4-4610 4-5210 ,209 166.6 11.1 
4-5210  4 - 5 3 1 3 . 2  ,301 287.7 -27.0 
14.22 11.62 4 . 8 3  
4 - 5 3 1 3 . 2  4-5410 .a24  63.9 3.6 
4-4880  4-5210 .1B5 111.9 10.5 
4-53r6 .9  4 -5460  ,567 69.7 2.2 
4-5~70 4-5310 .9  .zez 285 .8  -2r.s 
85.21 10.19 4.40 
4-4090 4-5210 116.8 9.9 1.2 1.085 98.0 ,228 i.207 310.3 556.0 
12.54 10.15 4.20 2.40 5-62 5.93 16.31 e i i i e  81.9 24.8 
4-5270 4-5360 .4  ,268 283.8 -27.9 -1.9 .642 102.2 ,465 .985 194.9 218.1 
4 - 5 3 6 0 . 4  4-5490 .I18 1 5 . 2  .I a3 1.210 114.4 ,441 , 870  265.7 494.3 
4 - 4 0 0 0  4-5210 -144 181.1 10.2 
4 - 5 2 1 0  4 - 5 3 8 3 . 5  .e56 281.9 -28.2 
12.00 9.32 3.98 
4-b910 4 - 5 2 1 0  .12# 184.6 12.1 
4-5366.4 4-5110 .439 84.7 -2.9 
11.60 9.21 3.81 
4 - 5 3 0 3 . 5  4 - 5 5 0 0  . 4 r 5  80.8 -1.1 
4 - 5 2 r o  4-5306.4 . e r a  e8o.e -28 .4  
1.3 1 .089  91.2 .213 1.812 311.6 5 5 4 . 2  .948 1.476 86.1 .I36 a 6  -10.4 219.1 *I O 8  
-1.9 -6S5 102.2 - 4 b 4  1.003 196.3 284.6 . 5 5 8 A  1.4110 63.9 1.329 - e 0  - 1 . 6  70.4 , 4 7 5  
-.I 1.255 112.6 ,406 . 842  265.9 499.3 ,500 l.184A 110.9 ,885 -3.1 - 2 6 . 2  231.0 . 3 5 L  
2 . 3 1  5.79 1-64 15.25 2/i/~ 70.4 28.2 9.8 .OM ii.694 3.3 341.2 -3 .0  95.00 e.e45 
1.5 1.093 95.8 ,210 1.217 325.1 S51.8 
-1.0 .6m 102.3 ,421 1.011 191.6 e9o.s 
-1.1 1.214 111.0 -316 .822 266.2 504.5 
2.31 5.79 5.42 14.31 211/2 12.9 32.4 
,961 1.412 66.9 .733 .I -20.0 285.0 . l o 6  
.583A 1.4110 70.0 1.335 -.6 - 1 . 6  11.6 a 4 3 9  
. S I 3  1.13OA 107.4 .86r -L.7 -L7.4 t 3 6 . 6  -301 

























96.P -0 .0  
9.Y5 4.13 
2.4 1.099 





- E A  1.224 
L.46 s.90 
93.0 .199 1.223 
102.4 ,404 1.038 
106.6 .330 .795 







t66.5 S P 3 . 6  
I 64.2 55.0 
.979 1.467 
.619A 1.4580 









t 3 . 5  ,466 
6 6 . 0  . 7 4 1  -.I -L6.8 294.4 -110 
73.7 1.343 - e 6  - 2 . 1  73.0 ,386 
5.977 13.1 3¶3.4 12.4 96.50 L.011 
100.6 .a43 -L.I - t e . o  243.2 .ELI 
4-4940 4-5210 
4-5270 4-5392.3 




















73.6 ,359  
t37.0 . l l O  
97,so i .ocr  
91.6 ,197 1.225 
102.4 .398 1.045 
107.0 .315 .767 
5.07 ie.48 w i / i
9.9 1.103 90.1 . L O 6  1.22¶ 
-1.1 .a37 10c.4 ,394 1.040 
-8.8 1.~20 107.3 .so6 .rei 
3.31 a.rr s.03 i t . i s  tiiii 
157.8 -t5.7 -4.1 1.lOt 86.8 .LO2 1.LlS 
L11.3 -L6.7 -1.1 ,603 102.4 ,401 1.041 
1 95.1 -10.4 -3.4 1.L14 108.L ,810 ,771 
' 0.98 3.0?  L.93 0.84 1.11 1L.t7 1/1/! 
359.7 546.0 
I t00.7 304.0 
t86.t 131.4 
! 70.9 60.0 
I 20.2 106.0 
199.0 801.1 1 e6t .o 110.1 . e0.1 i0e.i 
4-4880 4-IC10 ,134 
4 - 5 t f O  4-3371.1 . to#  
4-8116.0 4-8180 ,587 
ia.08 
141.0 -8.6 
7T.T  -10.0 
I 10.86 8.00 
I e m . 0  -er.a 
-1.8 1.100 
-L.O .lo 
t . 10  $. le  -5.5 i.eoi 
93 
STOPOVER T I M E  I 60 D A Y 3  
- - __ 
LAUNCH ARRIVE SPEED1 
DEPART SWNGBY 8PEEO3 
8WNCBY RETURN 8PEEOS 
PROP 
4-4980 4-(1210 ,154 
4 - 5 2 7 0  4-5383.9 ,255 
4-5383.9 4-5580 .471 
--- ___ 
NISSION OURATION : 600 DAY3 
WAR3 ARRIVAL O A T €  i 2 4 4 5 2 1 0  
28 AUG 1 9 8 P  
1982 INBOUNO SUINt8Y 
- - __ - . . 
1 1 V 1 PSI l r C C E N  -SMA THE11 THE12 PERIH APHEL P S I  2 
I 3 V S PSI 1 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 
1 5 V 5 PSI 5 ECCEN SHA THE75 THE16 PERIH APHEL PSI 8 
-OVA - _ E V A  O V O  -EVR TYPE SUN A SUN R KAPPA - A  E 
2.70 6.12 5 . 6 1  13.68 1/1/2 87.2 132.8 18. 
1.2 1.076 102 
- 2 . 1  .821 107 
2 .1  1.318 118 
2.74 8.15 7 .  
1.2 1.081 100.3 .E43 1.201 302.2 564.3 ,909 1.493 82 .7  
- 2 . 0  ,642 106.5 .498 .978 198.3 271.8 .491A 1.4660 63.9 
1.1 1.293 116.8 .487 ,919 266.2 489.1 .472 1.367A 118.6 
2.55 5 .96  6 .89  17.92 2/1/2 102.6 21.4 4 . 9  -183  23.425 
1.3 1.085 98.8 ,229 1.206 309.4 561.7 .930 1.482 83.l 
-1 .9 .e59 106.2 .471 1 .000  200.1 279.0 .529A 1.4720 6 6 . 6  
.3 1.274 114.8 .445 ,878 266.4 493.4 .487 1.269A 115.0 
2.43 5 . 8 5  6.52 16.56 2/1/2 95.5 24.0 7.0 ,220 1 0 . 3 9 9  
R A 1  
RA3 
R A 1  
AERO 
142.8 








- 1 0 . 3  
v 2 I e o r c L e  R A ~  S P E E C ~  
V 4 I 4 OECL4 R A 4  3PEEOI 
V 8 I 8 D E C L I  RAE SPEED8 
I N C  RAP DECLP E T A  PERlC 
90 .1  ,127 
-3 .2  -18.8 200.3 a 2 7 0  
29 .0  331.8 28.2 87.3L 1.431 
$ 
12.19 9.49 Si80 
4-4870 4-5220 
4-5280 4-5374.4 
4 - 5 3 7 4 . 4  4-5470 
.218 167.7 11.8 
.323 283.4 -27.3 
.632 65.5 3.8 
15.06 12.32 4 . 9 2  
.189 112.9 1 0 . 7  
, 3 0 5  281.2 -27.6 
.573 71.3 2.2 
13.98 11.43 4 . 5 4  
.166 177.7 10.1 
.e90 279 .1  - 2 7 . 9  
.522 76.7 .6  
13.19 10.18 4.24 















4 -5390 .0  4-5520 
.739 1 .2  - 1 6 . 1  219.7 -118  
1.319 - .9  -1.8 68.5 sS73 
.942 -4.1 - 2 2 . 7  218.4 ,473 
5 5 . 1  340.2 -35 .1  0 9 . 8 1  4 .104  
. I 4 1  1.0 -17.4 287.1 ,112 
1.328 - , 8  -2.0 70.2 - 5 2 2  
.913 - 3 . 8  -24.6 225.4 ,413 
21.4 34S.P -21.4 91.70 8.391 
.146 182.0 10.5 
.e79 277 .1  - 2 8 . 1  
.478 81.6 -1.1 
12.59 10.23 4.00 
. I 2 8  185 .4  12.2 
.271 2 7 5 . 3  -28 .2  
. 4 4 i  86.1 - 2 . 9  
12.16 9.84 3 .81  
1 . 4  1.08 
-1.8 -67  
-.I 1.25 
2.36 5.7 
1 . 6  1.09 
-1 .8  -68  
-1.i 1.24 
2.32 1 . 7  
1 .8  1.09 
- 1 . 7  -69 
-1 .6  1.23 
2 .31  5 . 7  
9 7 . 3  .a18 6.210 316.9 559.2 ,947 1.474 64.9 . I 4 3  .7  - 1 8 . 9  273.9 ,107 
106.0 -450 1.019 201.8 285.8 36OA 1.4770 88.9 1.335 - .8  -2 .1  71.S -478  
112.7 .409 .a48 266.6 498.1 . S O 1  1.193A 111.4 ,890 -3 .1  - 2 6 . 2  232.0 -359  
6.23 15.40 2/1/2 8 9 . 0  27.2 10.2 .e63 11.293 5.9 346.4 - 5 . 7  93.80 2.705 
95.9 .209 1.214 324.6 557.0 .961 1.468 8 5 . 6  .745 .4  -20.6 2 7 9 . 9  - 1 0 5  
105.9 .433 1.035 203.4 291.8 .586A 1.4830 70.9 1.541 - .8  -2 .4 72.6 - 4 4 1  
111.1 .378 ,826 266.8 503.3 .514 l .139A 107.9 .a71 -2 .7  -27.4 237.8 as10 
6 .03  14.43 2/1/2 83 .5  31.3 13 .8  ,309 8.459 3.8 849.5 2 .4  95.10 C . S O 1  
94.5 .E02 1.218 332.7 5 5 5 . 0  .971 1.464 8 8 . 3  ,747 .O -23 .1  284.9 e l 0 4  
105.9 .421 1,047 204.6 297.1 .607A 1.4880 72.6 1.348 -.e -2.6 73.3 - 4 1 0  
1.87 13.63 2/1/2 79.0 36.6 16 .9  -357 6.798 8.0 352 .1  7 . 1  96.30 2.071 
109.7 . 3 5 i  .a10 26r .o  509.1 . S Z ~  1.095A 104.5 ,057 - 2 . 3  - 2 8 . 3  242.4 . e o 7  
. I14  187.7 1 6 . 1  
-265 2 7 3 . 8  -28.3 
. 4 1 0  90 .1  -4 .7  
11.8s 9.55 3.68 
4-4930 4-5220 ,105 189 .0  23.3 
4-5280 4-5392.3 .261 272.7 -28.3 
4-5392.1 4-1530 .380 93.5 -6 .3  
11.67 9 - 3 8  3 . 6 1  
2 .3  1.099 9 3 . 1  .198 1.220 341.2 553.5 ,979 1.481 8 6 . 7  . I 4 8  -.e -28 .9  289.2 . lo4 
-1 .7 .698 105.8 .411 1.057 205.7 301.5 .623A 1.4920 73 .9  1.350 -.e -2.8 73.7 ~ 3 8 8  
-2 .1  1.231 108.5 ,330 .798 267.2 515.4 .535 1.062A 101 .1  .846 -2.0 - 2 8 . 9  245.1 -228  





























98 .0  
9.56 
125.7 







3 5 . 2  
-28.3 
- 7 . 8  
3 -62  
5 4 . 0  
- 2 8 . 3  
- 9 . 1  
3.93 
- 4 2 . 8  
-28 .3  
-10.6 
4 . 5 0  
-17 .1  
-26.8 
- 9 . 8  
3 .96  
3.3 
-1.8 





2 - 6 1  
-8.4 
- 1  .8 
-3 .4 
3 .61  
- 3 . 9  
- 2 . 2  
- 8 . 8  
2.75 
1.101 91 .6  .19S 1.222 
,703 103.8 ,404 1.064 
1.226 107.7 .314 .790 
5.77 5.67 12.12 2 / 1 / 2  
1.102 90 .1  .194 1.222 
. IO6 103.8 .401 1.069 
1.222 107.1 .304 ,783 








74.5 6 5 . 9  
.984 1.460 8 7 . 1  
.63AA 542 1.4950 0581  9 7 . 7  74 9 
22 .6  ,445 5 . 1 0 6  
,985 1.459 8 9 . 2  
.640A 1.4970 75.5 
. 5 4 5  1.02lA 9 4 . 3  
24 .5  -472  4 . 7 1 4  
-748  -1 .7  - 3 4 . 0  293.1  
1.353 -.O -2 .9  74 .0  
13.7 3 5 6 . 2  1 2 . 5 '  9 8 . 1 0  
,839 -1.0 - 9 9 . 2  241.0 
-107  
- 3 6 0  
.198 

























i 5 . e  
1 - 4 . 4  - ¶ 0 . 2  298.7 
-.8 - 3 . 1  74.1 
- 1 . 7  - 2 9 . 0  241.0 
t 357.5 14 .2  88.30 
4-4970 
4-5280 
4- 5393 .e 
1.101 86.7 .,ZOO 1.216 20 .1  191.6 .9730 1.419 8 7 . 2  
.702 105.8 ,405 1.064 206.4 304.6 .633A 1.4950 74.8 
1.216 107.7 : S i 1  .77S 264.0 548.2 ,531  1.018 8 6 . 3  
7.01 5.68 12.17 1 /1 /2  79.4 104.0 24.7 .441 4 . 6 7 9  
1.099 84.9 .207 1.210 30.8 192.0 .9600 1.480 86.9 .743 5 . 0  7.2 2 8 5 . 2  
.596 107.8 -570 .927 194.6 258.1 .399A 1.4560 57.4 1 .298  - . 9  - 1 . 5  8 4 . 2  
1.199 123.9 .559 , 7 5 7  239.6 570.1 .334 1.181 61.S ,814 -8.4 -15.2 100.9 
6 .17  8.03 17.94 1/1/2 77.3 142 .1  12.1 -124 9.472 43.6 343.9 43 .1  78.1L 
4-4980 4-5220 .142 139.2 -17 .1  -3 .9  1.099 84 .9  .e07 1.210 30.8 192.0 .96OD 1.480 88.9 .74S 5 . 0  7.2 285.2 -129  
* - I 2 8 0  4-5388.1 ,288 274.8 -28.2 -1.8 .BO8 105.9 .427 1.041 204.0 294.5 .597A 1,4860 71.7 1.344 -.8 -2 .5 72.9 -428 
4 -5388 .7  4-5580 ,426 92 .8  -10.8 -4.0 1.211 110.5 ,355 .770 258.7 560.2 .497 1 ,043  79.6 .a27 -2.5 -20.6 206.5 -227  




I 9 .7  2 3 . 7  283.6 
t - . 8  - 2 . 9  74.0 
I -1.8 -24.9 220.0 
3 5 7 . 9  18.0 98.00 
4-4980 
4-5280 
4-53 IO. 6 
4-1220 
4-5370.8 
4 -5580  
MARS ARRIVAL DATE 2445230 (17 SEP 1982) -I______. __ __ 
4-4880  4-5230 .195 174.1 10.7 1 . 4  1 .081 100.7 .247 1.201 300.8 568.7 ,904 1.498 81 .4  .948 1.2 -16.3 2 5 5 . 9  ,196 
.4-1290 4-1379.5 ,339 276.8 -27 .8  - 2 . 0  .668 111.3 .SO7 1.007 204.3 273.5 .496A 1.5170 .63.8 1.330 -1.1 - t . 2  09.8 ,579 
4-5370.8 4 - 5 4 8 0  ,379 72.9 2 . 3  1 . 2  1.300 118.8 ,493 .933 267.0 487.9 -473 1.393A 1 1 9 . 2  . B I D  -4 .2  -22 .9  219.2 - 4 8 4  
1 5 . 1 4  12.45 4 .63  2.10  6 .11  7.82 18.17 2 /1 /2  111.9 20.7 5 . 6  .179 20.402 53.8 341.3 -53.8 90.10 1.474 
4-4690 4-5230 .170 178.9 1 0 . 1  1 .1  1.085 99.1 .232 1.206 308.2 566.2 ,926 1.485 82 .8  ,748 1.0 - 1 7 . 7  282.7 - 1 1 7  
4-5290 4-5382.7 .325 274.4 -27 .7  -1 .9 .684 110.7 .481  1.030 206.5 281.1 .534A 1.5260 66.6 1.339 - 1 . 0  -2 .4  71.0 ,527 
4 -5362 .1  4-5490 ,527 78.2 .6  .3 1.219 114.7 - 4 5 0  .e88 267 .1  492.2 .488 1.287A 1 1 5 . 5  .920 - 3 . 6  -24.8 228.4 e422 
14.25 11.73 4 .29  2.52 5.94 7.44 16.76 21U.2 105.5 23 .2  7.9 ,217 14.593 22.9 344.2 -22 .9  92.40 2.945 
4 - 4 9 0 0  . ( - I230 
4-5290 4 -5385 .8  
4 - 5 3 8 5 . 8  4 -5500  
4-4910 4-5230 
4-5290 4 -1380 .6  
4-S388.6 4-55IO 
4-4920  4-5230 
4-5290 4-5391.2 






,482  83.2 
13.59 11.19 





-301  269.4 
.411 91.8 
12.11 10.18 
. l o 5  189.5 
.e96 268.4 
.308 95 .1  
12.55 10.27 
10.4 
- 2 7 . 8  




- 3 . 0  
3.83 
1 5 . 5  
-27 .8  
- 4 . 8  
3.69 
21.9 






2 . 4 1  5.83 
1 .6  1.092 
-1.8 . T O 8  
-1 .1  1.210 
1 . 8  1.095 












.219 1.210 315.8 563.9 
A 6 1  1.050 208.5 288.0 
.412 . 8 5 5  267.3 496.9 
1 5 . 5 5  2 / 1 / 2  99.4 26.3 
.210 1.213 323.7 561.8 
, 4 1 5  1 .066 210.1 294.3 
.380 ,831 267.5 502.2 
1 4 . 5 5  2 /1 /2  91.1 30.2 
,202 1.216 331.9 160.1 
,432 1.081 211.7 e99.8 
.353 ,814 267.7 507.9 
13.13 2 /1 /2  89.7 35.3 
.197 1.219 340.6 558.6 
.423 1.091 212.8 304.3 
.331 .a02 267.8 514.2 
13.07 2 /1 /2  86.2 41.9 
,944 
,566A . 103 
11.2 









1 . 3 5 2  










. I  
- 1 . 0  
- 3 . 1  
317.4 
. 4  
- 1  .o 




-2 .2  
s52.9 




- L 9 . 2  
-2.  7 
-28 .3  
- 7 . 8  
-21 .1  
-2 .9  













. IO8  










. 5 1 5  
14.7 
1.468 8 4 . 1  
1.5410 71.1 
1.147A 108.4 
,306 7 .804  
1.462 85 .1  
1.5480 72.8 
1.102A 105.0 





- 9  70 
.613A 
. 5 2 1  
18 .3  
-23.5 
- 3 . 2  






. l o 3  
. 4 1 1  
.2  72 
1.88s 
-27 .0  
- 5 . 4  
- 2 8 . 8  





. l o 2  
* 386 
.LS3 











1.067A 1 0 1 . 6  
-404 5.317 
4-4940 4-5230 -103  189.8 32.0 2.9 1.100 91.7 .194 1.220 349.8 157.5 .983 1.456 85.9 . I 5 5  - 1 . 3  -32.8 287.3 -103  
4-5290 4-5395.0 .293 267.5 -27.7 -1 .6 .728 109.5 . 4 l 7  1.099 213.7 307.9 ,6411 1.3570 75.3 i . 3 8 4  - 1 . 0  4.8 73.7 * S a 7  
4-5395.0 4-5140 -367 97.8 -7 .9  -2.S 1.228 107.6 .314 .792 267.9 521.1 .544 1.04lA 9 8 . 2  .841 -1 .7  -29.1 247.4 -199 





.193 1.220 359.0 116.8 .985 1.455 86.1 .755 -3.0 -43.8 290.8 -110 
.413 1.104 214.3 310.3 .648A 1.1600 76.0 1.365 -1.0 -3.8 73.7 -355 
.302 .786 267.7 528.7 .548 1.023A 9 4 . 8  .e36 -1.6 -29.0 244.1 -173  
12.23 2/1/2 83.1 63.2 26.4 -478 4.375 IS.? 358.1 11.9 100.00 1.814 
.194 1.218 8.8 196.5 .9820 1.454 86.1 .754 -8.9 -88.5 500.8 -161  
.412 1.105 214.5 310.9 .65OA 1.5610 76.2 1.366 -1.0 -3.8 7 3 . I  - 3 5 1  
,298 -781  267.0 537.0 ,548 1.014A 9 1 . 3  .a33 - 1 . S  -28.0 L38.3 a 1 5 9  
12.0s 2 1 ~ 2  65.0 79.6 21.5  ,487 4.eoe 15 .1  350.8 11.3 09.70 1 . 5 8 2  
4-4950 4-5230 ,119 191.9 46.7 4.3 1.1 
4-5290 4-5396.1 .291 267.1 -27.6 -1 .6  . 7  
4-5396.1 4 -5550  .355 99.8 -9.2 -2 .8 1.2 
IP .67  10.27 3.72 2.41 5 .  
4-4960 4-5230 -209 216.3 66.9 10.3 1.1 
4-SZ90 4-5398.4 ,291 286.9 -27.6 - 1 . 5  . 7  
S60 .351 100.7 -10.2 -3.0 1 . 2  




0 6 . M  
4-4980 .165 133.Z - 2 9 . 0  -6 .099 6 5 . 1  .*OS i.009 $9.9 197.0 .SOID 1.458 05.7 *730 1 . Z  $8.4 L 8 0 . 5  e147 
4-5290 .9 .e99 269.0 -27.8 -1 -719  109.7 -429 1.084 PlP.1 301.4 .61#A 1.5500 13.3 1.539 -1.0 -3.8 78.8 * 4 O t  
4-6S91.9 4 .402 96.5 -10.8 - 3  .e14 109.3 ,336 ,173 261.1 857.5 . 3 1 l  1.033 0 3 . 8  ,830 -1 .1  -21.? 211.4 e t 0 5  
14.06 10.97 -4.23 3. 6.50 0.74 ig.05 i / i /e  86.4 121.0 e4.0 .3rg 4.01s 19 .1  551.3 a8.e 94.10 1 , 4 1 8  
94 
STOPOVER T t M E  : 60 D A Y S  1982 INBOUND SWINGBY 
V l - P S t  l?CCEN SUA W E T 1  
V 3 PSI  3 ECCEN SHA THE13 
V J PSI S ECCEN SMA T H E T S  _- EVA .-OVD_-_EVR-_TYPE SUN A- 
1.092 9 6 . 3  .212 1 .213  322.4 
8.214 111 .2  .383 ,831  268.2 
5.83 8.26  14.69  W l l 2  104.2 
. r44  114.4 .464 1.124 2 i a . 4  
MISSf0N OURATION I 600 C A V 9  
MARS ARRIVAL DATE 2 4 4 5 2 4 0  
z r  SEP 1982 --.. -_ 
LAUNCH A R R I V E  SPEEDl- R A l  
DEPART SWNGBY SPEED3 RA3 
SUNGBY RETURN SPEEDS RA5 
PROP AERO 
4-9300 4-5389.0 ,356 t 6 1 . 1  
4-¶389.9 4 - 5 5 1 0  . 4 4 6  8 9 . 5  
14 .14  12 .13  
---_I- -_ 
4-4910 4-1240 . i s 4  181 .8  
4 - s ~ ~  
4-3392.4 











I 1  
I 3  
I S  
Dy! - 
1 . r  
- 1 . 7  
- 1 . 2  
2 .41  
PERIH 
PERIH 




1 6 . 9  
, s i r  
‘APHEL - P S I  e v e I e D E C L ~  R A P  SPEtce 
APHEL PSI  4 V 4 I 4 DECL4 R A 4  SPEECI 
APHEL P S I  8 V 6 1 6 DECL6 R A 6  SPEECI 




SUN R -_ - -  
1 1 . 4  
-21.3 
- 3 . 0  
3 * 8 ?  
566.4 
2 9 8 . 2  
500.9 




111 190 0 
‘:349 265:B 
.413 9 3 . 3  
14 .14  11 .80  
$ 4 . 6  
- 4 . 9  
3 . 7 1  
- 2 r . e  
1.8 1.095 
-i.i . r s t  
- 1 . 7  1 .244  
2 - 5 4  1 . 7 6  
2.1  1.098 
-1.6 . r s8  
-2.2 1.Z36 
t . 3 0  5.12 
2 . r  1.100 
- L . I  .roe 
-t.I 1.230 
t.30 5 . w  
3 . 1  1.101 
-1 .5  . V 8 5  - t . a  1.t26 





9 4 . 8  
1 1 4 . 0  
109 .7  
8.09 
e203 1.218 
.4S3 1 .139  
.3s1 ,919 
~ 3 . 8 3  e i t l z  
330 .8  
220.0 
268.4 













1 . O s 4 0  






6 4 . 0  
r s . 3  
101 .1  
9 . 5 8 7  
8 4 . 5  
74 .8  
102.1 
4 . 7 6 1  
. reo  
.E64 




8 . 0  
i . 3 ~  
.o 
-1 .2  
-2 .2  
353.2 
-23.6 
-5 .0  
2 . 9  
- .4  -27 .0  
- 4 . 1  
-28.6 




-S I . ,  
- 4 . 5  
- L O . I  
9.4 
-m. i  















. too i9o.r 
- 3 4 s  265.0 
.SO6 96.8 
13.88 11.56 
t r 8 . e  
e4a.e 




t49 .9  
101. ro 





- 2 7 . 1  
-6.6 
3.61 
9 3 . 3  
1 1 3 . 7  
I06.5 
7.97 








e l 9 1  1.218 
.444 1 . 1 s o  
,331 .BO5 










9 a . r  
2se.r 
em. 6 
563 .4  
308.8 





4 8 . 7  
561.7 
315.0 
5 t 1 . 1  



















. lee l.tl0 
,434 1.164 
.301 ,188 
lt.16 L I l I L  
ie.63 t w t  
,983  
.851& 
e 5 4 6  
,061 
,858A 
- 5 5 1  
t s .  I 
t r . 3  























1 O . t  
-1.1 
-1 .a 




-1 .4  
816. 1 
-1.1 
- l . t  










4-0390 * 1 
4 - I t 4 0  





1 4 . 4 s  ¶l,IZ 











; t66 .O  
* 96tD 
.661A . I I L  
31.1 
1.453 
1 . 6 V i D  
1.OllA 










STOPOVER TIUE : 60 D A Y S  1982 INBOUNO SWINGBY W195I@N DURATION = 640 O A Y S  
UARS ARRIVAL DATE 3 2445130 
9 JUN 1982 
LAUNCH ARRIVE EPEE01 R A l  b E C L r - - I - i  V 1 PSI 1 ECCEN SUA THE11 THET2 PERlH APHEL P S I  2 V 2 I 2 OECL2 RA2 SPEEOe 
DEPART BUNGBY 8PEEOS RA3 OECL3 I 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERlH APHEL PSI 4 V 4 1 4 OECL4 R A 4  SPEED4 
8WNGSy RETURN EPEE05 R A 5  OECL5 I 1 V 5 PSI 5 ECCEN SUA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 DECL6 RA6 EPEE06 
--___. PROP _AERO--OVL. O V A  EVA -_OVO---EVR--TYPESUN A SUN R-KAPPA - A  E -1NC RAP OECLP ETA PERIC 
4-4850 .)-Si30 .261 150 .4  11 .1  -.e 1.076 104.6 .299 1.211 288.2 531.6 ,849 1.573A 9 3 . 1  .672 1.9 - 1 5 . 9  2 6 9 . 0  ,162 
4-3190 4-537O.L .266 292.4 -27 .2  -2 .1  .611 83 .2  ,458 1.030 171.8 2 8 5 . 5  ,559A l.SO2 68.5  1.337 1.0 2 . 3  48.5 - 4 8 8  
* -537o*L 4-5490 - 4 8 8  61 .8  .I . 2  1.234 113.5 .411 .e10 259.9 504.9 ,478 1.143A 109.6 -859 -3 .5  -23.0 211.2 e335 
14.96 11.55 5 .67  3.40 6 . 8 1  5.88 14.91 2 /1 /2  46.3 33.4 13.4 .252 0.564 8 . 8  324.9 8 .7  92.00 1.910 
__ - - _ _ _ _  . --_- 
UARS ARRIVAL DATE = 2445130 < 9 JUN 1 9 8 f i -  --:- - --I _. - . - - -. . 
4-4060 4-3130 .245 156.9 8.5 -.2 1.083 103.5 
4-5190 4-537S.t  -256 292.4 - 2 7 . 7  -2 .2  -619 83.8 
4-5375.2 4-SSOO .455 66.4 - 1 . 0  - . 4  1.221 112.1 
14.69 11.02 5.40 3.66 7.06 5.63 
,292 1.226 293.1 526.8 
.442 1 .041  172.0 290.4 
.385 .791 260.1 110.0 , 14.08 2 / 1 / 2  40 .0  38.4 
.288 1.241 298.1 522.1 
I ,429 1.049 172.3 294.6 
I .363 ,784 260.2 515.6 









1 .583A 95.3 .660 
1.500 70.3 1.341 
1 . lO lA  106.1 ,844 
,290 6.975 13.5 
1.596A 9 6 . 9  -687 
1.499 71.9 1.344 
1.068A 102.6 .832 
.328 5 . 9 2 3  17.2 
2 . 0  -16 .1  275.6 ~ 1 7 4  
1.0 2.9 10.4 .435 
- 3 . 2  -25.0 219.6 .e92 
328.2 13 .5  93.40 1.734 
4-4870 4-1130 -230 163.0 1.0 - . 3  1.090 102.5 
4-5190 4-5375.7 .e48 292.4 -28.2 - 2 . 3  .625 84.3 
4-5375.7 4-5510 426 70 4 - 2  5 - 1  0 1 218 110 9 
i i . 3 3  10.49 a.is 3.45 i . 3 4  s . i ?  
2 .0 -16 .1  i 8 0 . 9  ,186 
1 . 1  3.2 51.8 ,428 
-3 .0 - 2 6 . 6  222.4 -252 
331.0 17.2 94.40 1.014 
4-4880 4-5130 ,217 168.8 2.9 -.4 1.098 101 6 .283 1 2 5 7  303.4 517.5 .901 1.613A 9 8 . 3  -49s 2 . 1  - 1 1 . 8  285.2 ,199 
4-5190 4-5377.0 -242  292.4 -28.5 -2.4 .629 8416 .420 1:055 172.5 298.0 .611A 1.498 72.8 1.346 1 .1  3.5 52.8 ,408 
4-53'7.6 4-5520 e408 73.6 - 4 . 1  - 1 . 5  1.212 109.9 .346 .775 260.2 582.0 . S O 7  1.043A 9 9 . 0  .823 -2 .9  - 2 7 . 6  2 2 2 . 7  
14 .41  10.23 4.94 4 .24  7.63 5.29 12.86 2/1/2 30.8 S3.9 22.1 .362 1.216 20.2 333.3 20.2 95.10 1.524 
4-4090 4-5130 -204 174.0 - .2  -.I 1.105 100.6 .281 1.274 308.8 513.1 .916 1.632A 9 9 . 6  .7O2 2.3 - 1 5 . 3  288.8 *212  
4-5190 4-5378-9 a139 292.4 -28.8 -2 .4  .632 84 .8  ,415 1.058 172.6 300.1 .619A 1.498 73.5 1.348 1.1 3.7 53.4 -595 
4-5s70.9 4-5530 .395 75.0 - 5 . 6  -1 .9  1.208 109.3 .335 ,768 259.9 529.2 .511 1.026A 9 5 . 3  ,817 -2.8 - 2 7 . 7  e19.4 -193  
14.49 9.95 4 .75  4 . 5 4  7.93 5 .20  12.48 2/1/2 27.S 6 6 . 1  2 4 . 2  ,385 4.761 22.8 3 3 1 . 0  22.8 9 5 . 3 0  1 . 4 4 9  
4-4900 4-5130 ,192 178.2 - 4 . 2  -.e 1.112 99.5 ,280 1.292 314.4 106.8 .930 1.654A 100.0 a710 2.6 - 1 4 . 2  291.6 -224  
4-5190 4-5379.1 .238 292.4 -28.8 -2.4 ,632 84.9 .414 1.059 172.7 300.5 .620A 1.497 73.6 1.348 1.1 3.8 53.5 -393  
4-5379.1 4-5540 .393 76.6 - 7 . 0  -2 .4  1.204 109.2 .332 .763 259.0 531.5 ,510 1.016A 9 1 . 2  -812  -2.8 -26.1 211.2 -180 
14 .61  9 .78  4 . 5 7  4 .85  8.23 5.19 12.31 2/1/2 24 .9  82.8 2 5 . 5  .390 4 .533  2 5 . 2  335.8 2 S . l  6 4 - 8 0  1.377 
4-4910 4-5130 6 1 8 5  178.2 -16.5 -2.6 1.120 98.4 .Pe l  1.310 320.3 504.7 .942 1.678A 1 0 1 . 9  .717 4.4 - 9 . 0  293.0 .e40  
4-5190 4-5377.4 ,243 292.4 -28.5 -2.4 .628 84.6 .422 1.054 172 .1  297.5 .6lOA 1.498 72 .6  1.346 1 . 1  3.5 52.6 - 4 1 0  
4-5377.4 4-5550 .410 75.0 - 8 . 1  -2 .9  1.200 110.0 .345 ,758 256 .8  547.6 .497 1.019 86.0 ,808 -3 .0  - 2 1 . 7  198.5 -192 
15.03 9.19 4 . 4 8  1.24 6.62 5 .31  12.47 2/1/2 24 .9  104.5 25 .1  -317 4 . 5 9 0  27.7 335.0 27.5 92.90 1.284 

























294.  2 






157 .1  










9 .91  
1 4 . 1  
- 2 6 . 5  
1 . 9  
1.92 
11 .0  





- 1 . 0  
1 .27  
6.9 
-27.9 
- 2 . 6  
5.01 
4 .4  
-28.5 
- 4 . 2  
4 . 7 0  
2.0 
-28 9 5 
- 5 . 7  
4 . 5 0  
- . 3  
-20.6 
- 7 . 0  
4 . 3 9  
-2 .9  
- 2 8 . 4  
-8.L 
1 0 . 1  
-L1.4 
- 0 . 9  
4.t1 
4 .91  
- .o 
-2.0 
. 9  
2 .97  - . O  
-2 .1  
.e 
3 .12  - .o 





- 1  .o 
3.54 
-.l 









- 2 . 4  
4 .28  
-.e -e .$  
-2 .9  
4.52 
3 .1  
-3 .8 
4 .72  






. E l l  
1 .238 










































8 5 . 8  
110.9 
5.28 





109 .1  
5 . 0 3  
98 .9  






5 . 0 6  
96.5 
8 5 . 2  
112.8 
5.14 
i a i  .o 
.304 1.192 283 .2  541.3 
,477 1.006 173.3 278.4 
,445 ,839 260.4 499.0 
16.12 2 / 1 / 2  62 .0  28.4 
-292 1.203 288.2 536.0 
-457 1.019 173.6 284 .1  
.414 ,817 260.7 103.5 
15.09 2/1/2 53.0 32 .1  
.283 1.216 293 .3  532.0 
.440 1.030 174.0 289.2 
,187 .SO1 260 .9  508.4 
14.22 2/1/2 45 .8  38.8  
.e29 1.554 89.4 
.526A 1.485 66.2 
.465 1.212A 113 .8  
9 . 1  -213  1 2 . 5 7 6  
.E52 1.555A 91.4 
.554A 1.484 6 0 . 3  
.479 1 . 1 5 5 A  1 1 0 . 3  
12.2 .249 9.120 
,872 1.56OA 9 3 . 1  
.577A 1.483 70.0 
.491 1.1lOA 106.8 
11.3 -288 7.1120 
,890 1.568A 94 .7  
.595A 1.482 71.5 
.SO2 1.075A 103.3 
18.3 ,327 0.304 
.670 1.9 - 1 4 . 6  257.0 - 1 4 0  
1.327 .O 1 .7 49.5 ,531 
.E85 - 3 . 0  -20.9 210.9 .393 
2.0 323.0 -.9 90.OL t,466 
4-4850 4-5140 






4-5200 4 - 5 3 7 7 . t  




.676 1.9 -15.4 267.1 -148  
1.333 .O 2 .0  51.6 e491 
,865 -3.1 - 2 3 . 2  216.7 .344 
7 .0  317.4 6.9 91.70 C.099 
.682 1.9 - 1 5 . 0  274.9 ,158 
1.337 .8 2.0 53.4 ,459 
.e49 -3.2 - 2 5 . 2  221.5 .299 
12 .3  3 3 0 . 7  12.2 93. tO 1.078 
.276 1.229 298.5 527.4 
,427 1.038 174.3 293.6 
,364 ,788 261 .0  114.0 
13.50 2/1/2 39 .9  42.9 
.689 1.9 -15.9 280.7 ,168 
1.341 .O 2.5 14.3 ,420 
.e37 -3 .0  -26.8 224.8 .e59 
16.2 3 3 3 . 7  16.Z 9 4 . 2 0  1.733 
,271  1.243 303.9 523.0 .906 1.579A 96 .1  .695 1 . 9  -15.0 285.7 .179 
.417 1.045 174.6 297.2 .609A 1 .481  72.7 1.343 . 9  2 .8  5r.9 .407 
,346 .779 261 .1  520.3 .510 1.048A 9 9 . 8  .e27 -2.0 - 2 7 . 9  225.8 .224 
12.94 2 /1 /2  35.2 51 .1  21.0 a363 5.489 19 .3  336 .1  19.3 95.00 1.629 
4-4690 4-5140 a192 174.2 
4-5200 4 - 1 3 8 0 ~ 7  ,232 293.9 
4-5300.7 4-5530 -392  18.3 
13.84 9.61 
,267 1.257 309.5 518.7 
.411 1.049 174.8 299.7 
.333 .772 260.9 527.3 
12.53 2/1/2 31.4 62 .8  
-921  .1.592A 9 7 . 3  
.618A 1.480 73.5 
. S I 5  1.029A 9 8 . 2  
23.3 -390  4 .961  
-935 1.607A 98.5 
.622A 1.480 73.0 
.515 l . O l 7 A  ,92.3 
24.7 ,401 4.660 
.702 1.9 - 1 1 . 0  289.7 . l e 0  
1.345 .9  2.9 56.6 .39e 
.e20 -2 .7  - 2 0 . 3  223.5 . I 9 0  
21 .9  338.0 tl.9 95.30 1.547 
,700 2 . 0  -15.3 L93.0 ,201  
1.346 - 9  3.0 56.0 .387 
.E l5  -t.O - t 7 . 3  216.8 .17g 




4 - I t 0 0  4-53OO.t 
4 - 5 3 I O . t  4-5150 
4-49LO 4-5140 
4-¶200 4-YS11.8 
4-3378.9 4 - 5 5 6 0  
4-seoo 4-53oi .a  
,170 179.0 
.230 L93.0 
. s o 1  19.5 
13.67 9 .39  
.261 1.271 311.3 514.6 
.409 1.051 174.9 300.6 
.320 ,766 260.2 535.3 
12.30 2 /1 /2  28.2 77.8 
,165 182.7 
. z 3 1  e93.9 
,397 78.0 
13.00 9.29 
$263 1.286 321.4 510.0 ,947 1.624A 9 9 . 1  .714 t . 1  - 1 4 . 7  t 9 5 . 7  .tll 
,413 1.048 l r 4 . 7  298.9 .615A 1 .481  73 .2  1.344 . 9  C.9 5 6 . 4  .397 
,335 ,762 2 5 0 . 5  544.0 . I O 7  1 ,016 0 7 . 6  . O l t  -t.8 - t 3 . 9  C05.0 . l e t  




t 4 . 4 r  9 .70  
,263 1.300 327.9 5 0 7 . t  
,444 1.027 173.9 200.0 
-307 ,754 252 .6  558.4 
13.34 1 /1 /2  22.9 124.9 
,950 i . 6 . t ~  100.3 
. 5 7 l A  1.403 0 9 . 0  
.463 1.046 79.1 
t l . 7  ,270 1.300 
.720 -1.5 -t5.0 300.5 ,219  
.336 .8  2.t 53.0 ,465 
.EO6 - 3 . 7  -16.5 18O.t  .e49 
31 .1  834.4 30 .9  66.7L 1.190 
.675 1.8 - 1 3 . 0  2 5 3 . 9  ,113 
.323 .6 1 . 3  32.C . 5 3 8  
,892 - 3 . 0  - 2 1 . 1  2 le .O  e403 
4 . 9  3E6.3 - 4 . 8  1 9 . 7 1  t.000 
UAR3 ARRIVAL O A I E  = 2445150 (29 JUN 190t l  - . - __ - . _ _  
4-4040 4-5150 ,273 144.4 1 4 . 1  .I 1.066 101.4 .301 1.187 282.9 546.1 .e29 1.545 07 .4  
4-1210 4-5389.0 ,269 295 .6  - 2 6 . 3  -2.0 ,601 8 5 . 1  ,411 .994 175.2 276.8 .519A 1.468 65.8 
4-Y369.8 4-5400 ,536 6 0 . 1  1 .9  .D 1.256 115.5 .450 ,848 261.2 497.7 ,466 1.229A 114.4 
14.67 11.85 5.00 t.Ot 6.23 5 . 9 7  16.34 2 /1 /2  70.0 27.3 , 8 . 0  a209 14 .421  
4-4850 4-5150 ,251 151.0 12 .5  .I 1.072 104.1 .287 1.197 280.1 541.6 .e54 1.541 89.4 
4-5 t lO  4-5373.0 .2S6 295.4 -26.0 -L.O .a12 06.4 ,456 1.000 175.1 282.7 , 5 4 8 A  1.467 68.0 
4-5371.0 4-5490 m495 65.4 a5 si? 1.243 113.0 .417 .e24 261.4 502.1 ,460 1.168A 110.9 
,681 1 .0  - 1 4 . 9  t64.t ,137 
,329 -8 1.5 5 4 . 5  ,495 
.e71 - 3 . 1  -23.5 t l 8 . 0  ,353 













,232 157.3 10.2 
.e45 2 9 5 . t  - t 7 . 3  
.459 70.2 -1 .0  
13.56 10.52 1 . 1 1  
-214 163.4 7.9 
,230 t95.O -11.1 
,430 74.4 -t.O 
13.24 10.03 4 .90  
. e 7 5  
,572A 
.493 
14 .1  




91 .1  
6 9 . 8  
107.5 






,6 1 .8  
- 3 . t  - 2 5 . 4  
333 . t  10.0 




t79 .7  
57.9 
t 2 6 . 9  
94.10 
. I A 4  
. 4 5 9  
.307 





. 1  1.070 102.9 
-2 .1  ,621 87.0 
-.4 1.233 11e.e 
3.04 6.45 5.35 
.e70 1.208 293.3 137 .1  
.438 1.019 176.1 288 .0  
.389 .SO6 261.7 507.0 
14.37 2/1/2 52.0 35.2 
4 - 4 0  70 
4-5t10 













.C 1.084 101.7 ,261 1.219 P90.1 532.7 
- L . 1  .628 87.4 .423 1.029 176.1 292.6 
-1 .0  l.L25 110.9 .361 .793 261.9 512.5 
3 . t l  0.62 5.13 13.62 L/ l / i?  45.9 41.0 
,198 169.1 1.1 .t 1.090 100.6 .261 1.231 304.3 528.1 
at30 (94.0 - C O . l  -2.t .634 87.8 -414 1.030 176.9 296.5 
15.03 9.63 4.66 3.40 6.80 4.97 13.02 L / l / 2  40.1 48 .0  




17 .1  











0 .721  
. 6 9 t  
1.330 
.E41 
1 5 . 1  
1 .0  - 1 5 . 7  
.6 1.0  
-t.9 - 1 7 . 0  
330.t 1 5 . 1  
























205 .4  
59 .0  
94.90 












* I 6 2  174.4 3.0 
.t25 L94.0 -t0.4 
.390 00.0 -5 .7  
lt.91 9 .31  4 .45  
.e 1.090 99 .1  
-t.t .os0 00.1 
-t.O l.Ll4 109.0 
3.00 7.00 4.00 
. 3  1.1Ot 90.4 
3.60 7 . t O  4.81 
-e.e .os9 o8.t 
4 . 4  i . e i o  100.o 
.E51 1.243 310.1 524.4 
,407 1.041 1 7 7 . t  L99.3 
.S31 . I 7 6  t61 .0  521.5 
.21t l . t S 5  316.1 Bt0 .5  
,404 1.043 171.3 300.0 
.3L4 .710 201.3 333.3 
1 t . 3 0  t / l / L  3t .4  73.4 








t 4 . 0  















m . e  
1.1 -15.0 
.I t.t 





84c. i  c3.e 
t09.9 
59.7 
t t T . 3  
98.30 
. l o o  179.3 t.4 
.803 8t.l - 7 . 1  
l L . 0 7  9.07 4.tO 
,114 108.7 e.3 
11.08 8.04 4.09 
.tt3 ~94.5 -to.s 
.e t4  ~ 9 4 . 0  4 8 . 4  
.a00 oe.0 -0 .3  
t 9 3 . 7  
00.0 
91.10 
t t i . 0  
,100 . a03 
.170 


















-e*. - L 8 . I  
341.4 W.1  










6TOPOVER TIME : 60 D A Y S  1982 INSOUNO SWINGBY UISSI@N DURATION I 640  0413 
UARS ARRIVAL OATE i 2445150 
29 JUN 1982 - --.- . -  
LAUNCH ARRIVE-(IPEEOl RAI OECLl I I V 1 PSI 1 r C C E N  SUA THE11 THE12 PERIH APHEL P91 2 - V  2 I 2 OECL2 RA2 SPEFC2 
DEPART SUNGBY 8PEEO3 RA3 OECL3 I 3 V 3 P S I  3 ECCEN SHA THE13 THE14 PERIH APHEL PSI 4 V 4 1 4 DECL4 R A 4  SPEED4 
OWNGBY RETURN 8PEEOS R A S  OECLS I 5 V 5 PS I  5 ECCEN SWA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 OECL6 RA6 SPEED6 
I p- PROP AERO_-OVL -0JA EVA OVO -_EVR TIPE SUN A SUN R I(APPA___ - A  E 1NC RAP OECLP ETA PERlC 
p - - ~  ~ 
4-@920- 4;5150-p . 1 4 4  190.0  9 . 4  1 . 6  1.113-96;0-.247 c;278 329.2  513 .6  7962 1.594A 9R.O ,718  . 2  - 2 0 . 2  500.4 ,195  
4-5210 4-5379.2  -234 294 .9  - 2 7 . 8  - 2 . 1  ,630 8 7 . 3  .422 1.031 1 7 6 . 6  293 .5  ,596A 1 .466  7 1 . 7  1 .338  .6 1 . 9  5 6 . 2  e424 
4-5379.L 4 - 8 5 6 0  ,424 7 8 . 3  - 9 . 1  - 3 . 4  1.202 110.6 , 3 5 5  .760 256 .3  553 .8  -490  1 , 0 2 9  8 2 . 7  .611 -3 .1  -19 .9  1 9 6 . 6  ,211 
13 .22  9 . 0 7  3 .98  4 . 1 5  7 . 5 4  5 - 0 9  i2 .74  2/1/2 2 6 . 4  1 1 6 . 3  2 2 . 9  3 3 4  5.036 2 9 . 0  340.2 28.8 9 1 . 0 0  1.S48 
- UARS ARRIVAL DATE E 2445160 ( 9 JUL 19821 --- - ~ ~ _ _ _  
4-4640 4-5160 ,273 i 4 4 . 8  1 5 . 2  .3 1.065 105.4 .3o i  i,$84 082.5 550 .8  ,828  1.540 8 5 . 4  .682  1 . 8  - 1 2 . 9  2 6 9 . 3  . t e e  
4-5220 4-5370 .9  ,265 296 .3  - 2 6 . 3  - 2 . 0  .SO1 87.6 .478 .983 1 7 1 . 1  275.4 .513A 1 . 4 5 3  6 5 . 5  1 .319  .4  5 5 . 1  -541  
4 - S 3 7 0 . 9  4-5480 e 5 4 1  61.8 2 . 0  . 9  1.261 115.7 , 4 5 5  .E57 262.0  496 .4  . 4 8 7  1.2464 115.1 ,899  - 3 . 9  - 2 1 . 4  2 i s . i  - 4 1 3  
14.50 11.75  1 - 8 8  2 . 7 5  6.16 5 . 8 7  16.56 2 / 1 / 2  80.5 2 6 . 4  6 . 9  .205 1 6 , 6 7 6  9 . 6  328 .7  - 9 . 5  89.4L 5 .220  
4-4650 4-5160 ,249  1 5 1 . 3  1 3 . 1  - 3  1.010 104 .0  ,284 1 .193  287.8 546 .4  ,834 1.532 8 7 . 5  ,686  1 . 8  - 1 4 - 2  260.4  
4-5220 4 - 5 5 7 4 . 3  a251 295.9  - 2 6 . 8  -2.0 .613 8 8 . 3  .456 .998 177 .9  281.4 . 5 4 3 A  1.452 0 7 . 7  1.325 - 4  5 7 . 3  -498  
4 - 5 3 7 4 - 3  4-9490 a499 6 7 . 2  . 5  .2 1.247 113 .9  .421 .E31 2 6 2 . 2  5 0 0 . 7  .481 1.18lA 1 1 1 . 6  a 6 7 7  -3.5 -23.7 2 1 9 . 3  
13 .72  10.97 1 - 4 6  2 . 7 5  6 . 1 6  5 .5% $5 .45  2 / 1 / 2  63 .7  2 9 . 7  9 . 9  .E42 11.627 2 . 5  332.2 2 . 4  9 1 . 2 0  L.571 
4-4860 4-5160 ,228  157 .6  10 .9  . 3  1.016 102 .7  .e71 1.202 293 .3  542 .2  .ST6 1.528 8 9 . 2  .S91 1 . 7  - 1 5 . 0  2 6 9 . 9  
4-5220 4-5377.4 .240 295.5 - 2 7 . 2  -2.0 ,623  88 .8  , 1 3 7  1 . 0 1 0  178.1  286.9  .568A 1 .452  6 9 . 6  1.331 e 4  1 . 1  59.2 *d62 
4 - 5 3 7 7 . 4  4-5500 .462 72.0 - 1 . 0  - . 4  1.237 1 1 2 . 3  .392 .812  262.4 505.6 .494 1.130A 108.1 -860  -3 .2  -2S.6 224 .7  -315  














4-538I . l  
4-5540 
8 . 8  
- 2 7 . 7  





4 . 1 7  
5 . 4  
-28.5 
-5 .8  
4 .35  
4.6 
-28 .5  
-7.2 
4 . 1 6  
5 . 4  
-28.5 
- 8 . 4  
4 .OO 
. 3  
-2.1 
-1 .o 
2 . 9 4  
.4 
- 2 . 1  
- 1 . 3  
3.08 





- 2 . 1  
-2 .4  
3.39 
.9 
- 2 . 1  









6 . 4 9  
1 .093  
,641 








1 * 209 
6 . 9 4  
101.5 
0 9 . 3  
110 .9  
5 . 0 0  
100.3 
8 9 . 6  
109 .7  
4 . 8 3  
9 9 . 2  
8 9 . 9  
108 .9  
4 . 7 2  
98 .o 
9 0 . 0  
108.4 
4.66  
9 6 . 8  
90.0 
108.5 
4 .67  
.e61 1 .212  298 .8  558.0 
.423 1.020 179.0  2 9 1 . 7  
.366 .798 2 6 2 . 6  5 1 1 . 0  
13 .73  2 /1 /2  5 2 . 8  3 9 . 2  
.896 
* 589A 
. S O 6  
1 6 . 0 .  
,913  
.605A 
. 5 1 5  




Z 1 . 4  
.943 
.625A 





2 4 . 1  

















1 .*I2  
1.015 
,416 
9 0 . 7  
7 1 . 2  
1 0 4 . 7  
7.169 
9 2 . 0  
7 2 . 5  
1 0 1 . 2  
6 .095  
9 3 . 2  
73 .5  
9 7 . 7  
5 .396  
9 4 . 2  
7 4 . 0  
94 .1  
4.912 
9 5 . 1  
7 4 . 0  
9 0 . 0  
4 . 7 9 9  
-696  
1 .355  
.846 
1 3 . 8  
.TO1 
1 .338  
.835 








. T i 9  
1 .342  
.a18 
24.6 
1 . 7  
. 4  
-2.9 
338. 7 
1 . 6  
. 4  
-2. 7 
5 4 1 . 1  




1 . 3  
. 4  




- 2 . 4  
3 4 5 . 5  
-15 .5  
1 .e 
- 2 7 . 2  
1 3 . 8  
- 1 5 . 7  
1 . 3  
-28.3 
1 7 . 2  
- 1 5 . 9  
1 . 4  
-28.9 . 19.6 
-16 .3  
1 . 1  
-28 .7  
-1I .L  
1 . 5  
-26. 7 
2 4 . 3  
2 2 . 1  
L77.6 
6 0 . 7  
228 .9  
9 3 .  90 
2 8 4 . 2  
61 .9  
2 3 1 . 3  
94 .80  
2 8 9 . 4  
62.6 
230. 7 
95 .30  
L93. 7 
63 .0  
226. 1 
95.30 















1 . 7 4 6  
* 161 
















.191 169 .3  
.224 294 .7  
. 407  80.0 
12.48  9 . 4 0  
. 1 7 S  174.6  
.El9  294.4 
,389 62.6 
12 .31  9 . 0 7  
. I 6 0  179.4 
. e 1 7  294.E 
.SI9 8 8 . 6  
12.21  8 . 8 2  
,255 1 .222  304 .6  533 .9  
.412 1 .028  179 .1  295 .8  
13.11 2/1/2 4 6 . 6  4 8 . 3  
.246 1.232 310.6  530.1 
,404 1.034 179.8 298 .8  
.331 .779 262.7 323 .7  
12.63 2 /1 /2  4 1 . 6  56.0 
.241 1 . 2 4 2  316 .9  526.4 
.400 1.037 180.0 3 0 0 . 6  
,321 , 773  2S2.3 531.3 
1 2 . 3 2  2 /1 /2  37 .5  6 9 . 4  




,237 1 .252  323 .4  S t 3 . 0  
,400 1. i l37 180.0 300.4 
.321 .768 261 .3  1 4 0 . 0  
1 2 . 2 l  2 / 1 / 2  34-0  8 7 . 4  
4-4920 4-5160 - 1 S 5  1 6 9 . 3  1 1 . 1  1 . 7  1 .109  9 5 . 5  .234 1 .261  330.4 519.9 .965 1.556A 9 5 . 9  .719  ,l - 2 0 . 4  301.0 . 1 7 4  
4-5220 4-5362.7 . e 2 3  294 .7  -28.1 - 2 . 1  .638 89 .7  .410 1 .029  179.1 296 .3  .607A 1 . 4 5 2  72.1 1.338 .4 1 . 3  62.0 -404 
4-1581.7  4-5160 ,404  82.7  - 9 . 2  - 3 . 3  1 .205  109 .6  ,339 .763  258.6 5 5 0 . 5  . S O 5  1.022 8 4 . 7  .8%1 -2.1 -22.2 203.1 e192 
12.37 8 . 7 0  3.88  3 . 6 8  7 . 0 8  4.82 1 2 . 4 7  2/1 /2  31.1 109.8  2 3 . 2  .369 4 . 9 7 3  2 7 . 5  344.4 27.2  92 .20  1 .465  
4-5160 
4- 5 3 8 5  .O 
4 -5150  
,146  183 .9  
.217 2 9 4 . 3  
.380 8 5 . 0  
12 .20  8 . 6 6  
_- __ ___- - MARS ARRIVAL DATE = 2445170  (19 JUL 1982) 
,825 1 .538  8 3 . 6  
.507A 1 .440  6 5 . 2  
,468  l .264A 1 1 5 . 7  
5 . 9  .202 19.338 
.e53 1 . 5 2 6  8 5 . 6  
. 5 3 8 A  1.4400 6 7 . 4  
,483 1.195A l i 2 . 2  




1 ,322  
,883 
i . 3 i a  
1 5 . 8  
. e  
1.8 -12.0 2 4 4 . 4  
I . e  . 4  5 7 . 6  
- 3 . 9  - 2 1 . 6  214 .1  
831.0 - 1 8 . 8  89.lL 
, 1 . 7  - 1 3 . 6  255 .8  
' .2 .4 6 0 . 1  
1 - 3 . 5  - 2 3 . 9  220 .5  




4 - 4 6 S O  4 - 5 1 7 0  
4-5230 4 - 5 3 1 5 . 6  
4 - J S 7 S . 6  4-5490 
4-4060 4-5170 
4-5230 4-1S78.r 
4 - 9 3 7 0 .  I 4 - 5 5 0 0  
4 - 4 8 7 0  4-1170 
4 - 5 2 S O  4 -5381 .8  
4 - 5 3 0 1 . ~  4-s s i0  
4-4680 4 - 5 1 7 0  
4-1230 4-1383.8 
4-5aos.a 4-5520 
4-4690 1 - 5 1 7 0  
4-1230 4 - $ 3 8 5 . 7  
4 - 9 3 8 1 . t  4 - 3 1 3 0  
4-4900 4-1170 
4-¶'230 4-5386.8 
4 -1366 .0  4-1540 
4-4910 4-51 IO 
4-5L30 4-5367.0  
4-1387.0 4 - 5 5 3 0  
4-4920 4 - 5 $ 7 0  
4 - 5 1 3 0  4 - 5 3 8 5 . 5  
4-sw5.s  4 - S S ~ O  
.2?6 145.4  
-262  296.1 
. S 4 6  6 3 . 5  
14 .46  1 1 . 7 1  
1 5 . 6  
- 2 6 . 3  
2 . 0  
5 . 9 2  
1 3 . 6  
- 2 6 . 8  
. 5  
5.45  
1 1 . 8  
- 2 7 . 3  
- 1 . 0  
s .08 
9 . 6  
- 2 7 . 7  
- 2 . 7  
4 . 7 6  
8 . 0  
-28 .1  
- 4 . 3  
4 . 5 0  
6 . 7  
-26 .4  
- 5 . 9  
4 . 2 8  
6 . 4  
-28.6 
- 7 . 3  
4 .08 
7 . 7  
- 2 6 . 6  
- 8 . 3  . 3 . 9 2  
1 3 . 3  
- 2 8 . 4  
- 9 . 4  
3 . 8 1  
. S  1 . 0 6 4 . 1 0 5 . 6  ,302 P.181 
I.0 1.266 115.8  .459 .e66  
2 . 7 5  6 .17  5 . 7 9  16 .78  2 / 1 / 2  
- 1 . 9  . s o 2  8 9 . 8  .479 .974 
281.8 5 5 5 . 3  
179 .8  2 7 4 . 0  
262 .7  495.1 
9 0 . 5  2 5 . 4  
.e49  151.8 
.248 295.5  
.SO2 6 8 . 9  
1 5 . 5 5  '10.88 
.5 1.069 104.0 ,283  1 . 1 9 0  
-2 .0  .615 90 .4  .456 .989 
.2 1.252 1 1 4 . 0  .425 .839 
2.87 6 . 0 9  5 .42  1 5 . 6 4  2/1/2 
. 8  1.074 1 0 2 . 6  ,268 1 .198  
- 2 . 0  .626 9 0 . 9  . 437  1.003 
- . 4  1.240 112.3  .394 ,818  
2 .68  6 . 0 0  5 - 1 3  14.66  2 /1 /2  
287.4 5 5 1 . 3  
180 .5  280 .2  
262 .9  499.4 
79.3 2 8 . 6  
.226  1 5 8 . 0  
.238 294 .9  
,464  73 .8  
12.86 10.21  
. 2 0 ¶  1 6 4 . 0  
.e27 2 9 4 . 3  
,433 7 8 . 1  
1 2 . 4 0  9 . 6 7  
293.1  1 4 7 . 2  , 877  1.519 8 7 . 4  ,697  1 . 7  - 1 4 . 6  2 6 6 . 0  
181 .1  285 .8  ,561A 1.4400 6 9 . 4  1 .328  .2 . 5  6 i . 9  
2 6 3 . 2  504 .2  ,496  1.141A 108.7 ,865 -3 .2 - L S . 6  226.2 
69.4  3 2 . 1  12.0 ,279  9 . 5 9 3  7 . 4  3 3 7 . 9  7 . 4  ~ 2 . 6 0  
. a  1.080 101.3  .256 1 .207  
- 2 . 0  .634 9 1 . 3  ,422 1 .013  
2 . 7 4  6.15 4 . 9 0  13 .85  2 /1 /2  
-1.0 i . 2 3 1  110.9 .368 .a03 
298.8 343 .2  
181 .8  290 .9  
263 .4  509.5 
6 0 . 9  3 7 . 6  
.e98 1 .516  6 6 . 9  
,586A 1.4410 7 1 . 1  
, 5 0 7  1.0981 1 0 5 . 3  
1 $ . 1  e321 7 . 6 3 1  
. I O 1  1 . 6  - 1 5 . 3  L74.7 
1.335 .E . 5  63.4  
,850 -L.9 -27.3 C 3 0 . 7  
12.5 541.0  l L . 4  93.60 
, 7 0 6  1 . 5  - 1 5 . 7  e8e.o 
1.336 .2 . 6  6 4 . 6  
,839  -2 .8  -L0.4 C S 3 . 6  
1 6 . 1  543 .8  16 .0  94.70 
-710 1 . 3  - 1 6 . 1  L88.0 
1.339 .L ~6 6S.4 
.as1 -e . *  -L9,1 t3S.6 
1 8 . 9  S46.0 1 8 . 7  9 5 . I O  
, 7 1 4  1 . 1  - 1 6 . 6  L92.9 
1 . 3 4 0  . e  . I  65.8 
2 1 . 2  3 4 7 . 6  L0.9 9 5 . 4 0  
,625 -2.3 -29 .1  2 s o . c  
- 1 8 6  169.6 
.220  295.7 
, 4 0 7  81 .9  
IL.06 9 . 2 3  
.6 1.085 100.1 . 2 4 7  1.215 304.8  139 .3  .918 1 . 5 1 5 A  9 0 . 2  
- 1 . 5  1.224 1 0 9 . 1  .347 ,791 263 .6  515.5 ,517 1.065A 101.9  
2 .0S 6 .24  4 . 7 3  13 .19  2/1/2 S 3 . 9  4 4 . 3  1 8 . 0  ~ 5 6 3  6 . 4 0 3  
- 2 . 0  .mi  9 1 . 0  ,410 1.022 i 8 2 . 3  295 .2  . 6 0 3 ~  1 . 4 4 1 ~  72 .5  
311.0  1 3 5 . 7  
182 .8  298.5 
2 6 3 . 6  122 .1  
4 8 . 2  5 3 . 3  
.(I 1.095 9 7 . 7  .233 1 .232  317.4 532 .2  ,946  l . S l 9 A  9 2 . 3  
- 2 . 0  .648 9 2 . 0  ,396 1.032 183 .0  300.6 ,6231 1 .4410 74.1 
- 2 . 4  1 . 2 1 1  108 .2  .319 .776 2 6 3 . 3  529 .1  ,528  1 .0241 9 4 . 8  
3 . 0 6  (1.47 4 . 5 4  12.34 i?/1/2 4 3 . 1  6S.8 22 .5  .426 5.126 
.169 174 .8  
. e l 5  293.2 
.SO8 0 4 . 9  
1 1 . 8 3  6.69 
. 6  1 .090  9 8 . 9  ,239 1 .224  
-2.0 , 646  9 1 . 9  ,401 1.028 
-2.0 1.219 108.8 ,330 , 7 8 3  
9.94  6 . 3 1  4 . 6 1  12.69 t / 1 / 2  
,932  1.516A 9 1 . 4  
.616A 1,4410 7 3 . 5  
.S24 1.0411 9 8 . 4  
20.5 . l o 0  9.614 
.115 179 .8  
,212  292 .9  
. 3 ? 6  06 .9  
11.68 8 . 6 3  
-139 163.8  
.211 292.8 
,314 8 7 . 7  
1 1 . 6 3  8 . 4 8  
. I 2 8  108.5 
,211 293;2 
.390 8 6 . 3  
L l . l l  8 . 4 4  
1 . 1  1 .100  9 6 . 4  ,228 1 .240  
- 2 . 0  ,649 9 2 . 0  ,396 1.053 
-2.6 l . P l 2  108.1 .317 . 7 7 1  
3 . 1 7  8.58 4 . 5 3  12 .18  e /1 /2  
324 .2  S29.0 
183 .1  300.9 
262 .4  5 3 6 . 0  
39 .6  82 .8  
.958 1.523A 93 .2  
.624A 1.4420 7 4 3  
.127 1.015A 9 0 . 9  
2 3 . 8  ,430 4 .802  
,968 1 .5261 9 3 . 9  
.614A 1.4410 73.4 
.fill  1.018 8 6 . 2  
23.2 .396 4 . 9 6 6  
. I 1 7  .8  - 1 7 . 7  L97.0 
1.311 .e .7 6S.9 
. e21  -2.3 - t 7 . 6  L21.7 
t 3 . 4  3 4 8 . 4  2 3 . 0  94.90 
.721 . 1  - 2 0 . 6  300.8 
1.538 .L .6 65.3 
. 8 i 9  -2.5 - t s . e  eoo.1 
06.1 341.9  C 5 . 8  9 3 . 0 0  
1 . 8  1.105 9 5 . 1  .224 1 .248  3 3 1 . 4  526.2 
-2 .0  .64S 9 1 . 8  ,402  1.028 1 8 2 . 7  298.1 
- 3 . 2  1.208 108.9  .328 ,766 260.5 547 .8  
3.28 6 .68  4.62 l t . 3 1  2/1/2 3 6 . 3  104.1 ---- - WARS ARRIVAL OC 
1.064 105.8 .306 
- 1 . 9  .604 92.3  .481 
1 .0 1 .272  118 .0  .463 
2.64 8.2s 5 . 7 S  17.00 
ilE : 2443180 (29 J I  
1.180 281.0  559 .8  
.966 182 .9  272.7 
.876 263.4 493 .9  
2/1/2 100.4 2 4 . 5  
,L ,g(lL) --- -__ 
.El9  1.541 81.7 .696 1.8 - 1 1 . 3  t 3 9 . 8  
. 3 O l A  1.4310 64.6 1.313 - . O  - .O  6 0 . 4  
.469 1.283A 1 1 6 . 3  .e13 -1.9 -21 .9  E l 5 . 0  
,850 !.S29 63.9 .TOO i . 7  - 1 3 . 0  L10.6 
.534A 1.4310 6 7 . 1  1.3tO - S O  - a 1  6e.O 
,484 1.209A 11L.8 ,880 -3 .5  -L4.1 C21.8 
3 . 2  .198 t z . 2 0 7  L3.9 333.2 -L3.9 8$*9L 
8 . 0  .235 14 .412  4 . 4  339.0 -4 .4  00.90 
4 - 4 8 4 0  4-3180 





.280 146.1 P6.0  
.261 2 9 S . l  -26 .5  
. I 5 1  6 5 . 1  2.0 
14.61 11.76 6.01 
e 2 5 1  152.4  1 4 . 1  - 6  1.069 104.1  ,204 
,506 7 0 . 5  .I .L 1 . L 5 6  114.1 .429 
.CU ~ 9 4 . 2  - e r . o  -1.0 . e10  02.8 .457 




.a l .OI3 
-1.9 .630 
- .4 1.c44 
C.@O 8.01 








102.6 .26? 1.195 292.6  552.1 
I l L . 4  .397 -824 L63.9 ?10:!.0 
5.09  14.81 W l / L  7 9 . t  31.3 
93.2 .437 ,997 i w . ~  21s.o 
.a76 i . 3 1 4  8 5 . r  .104 1.6 -14.C C61.3 
.SISA 1.4seo e9.r  1 . 3 ~ 6  -.a - . i  64.4 
,491  ~ . ~ I I A  109.5 ,870 -3.1 -ts.e ce7.B 
41.1 .LYI ao.3w 6 . 1  840.0 set 9t .m 
.898 *.SO? 8l.t . I 0 0  1.5 -18 .1  870.7 
,584A 1.4330 71.0 1.331 - e 0  - . I  65.9 
.soo i.ao6~ ~ o ? i . o  -614 -tee - C T . S  c 3 e . 4  
14 .E  .319 8.07) 10.9 343.C 1 0 . 8  93.60 
.el? 1.103 08.5 .?ll 1.4 -18 .7  L78.8 
.6OLA 1.4540 71.4 1.338 - .O . -.1 01.0 
,519 II.07lA l O t . 8  ,8411 - t . 8  -W.4 L31.7 
17.8 8.89t 14.8 848.9 14.9 94.70  
. i L S  1S6.6 1 2 . t  
.234 L93.2 -cI .I  
.4$? ? 5 . 9  -1.1 
t t . e o  *.so 4 .74  
.me m . s  - m . 3  .163 170.0 8.8 
.407 8 8 . 7  -4 .4  







1 0 1 . t  .t33 
1 93.6 .421 
110.9 .570 
4.86 $3.91 
, 99.9 . t 4 C  
I 93.8 ,409 
LOO.? .34? 
I 4.89 I8.LI 
1.203 298.8 148.3 
1.000 184.0 29O.E 
.807 284.1 SO8.L 
t / l / C  70.0 36.1 
1.018 181.6 c04.7  
.795 L64.3 114,s 
L / l / L  6C.3 4 t . 4  
i.cio 304.6 544.7 
97 
STOPOVER T I U E  I EO DAY3 1982 IN8OUNC SWINGBY U 1 3 3 I O N  DURATION 3 640 D A Y S  
UAR3 ARRIVAL DATE S 2 4 I 5 1 8 5  
e9 JUL l96D 
LAUNCH A R R I V C - G E E D l -  R A l  -.OECLl I 1 V 1 P S I - 1 j C C E N  SUA THE11 THE12 PERIH .APHEL - P S I  2 V 2 I 2 DECLP RAP 3 P E E D I  
DEPART 3WNGBY 3PEEO3 R A 3  DECL3 1 3 V 3 P S I  1 ECCCN 3WA THE13 THET4 PERIH APHEL P31 4 V 4 I 4 DECL4 R A 4  EPEE04 
8WNGOI RETURN EPEE05 R A I  DECLS 1 5 V S P S I  5 ECCEN SHA THE15 THE16 PERIH APHEL P 3 1  6 V 6 I 6 DECLE RA6 W E E 0 6  
_ -  - PROP AERO-DVL -,CJA --EVA DVO - E V R -  TYPE SUN A SUN R KAPPA __ - A  E - I N C  - R A P  DECLP E T A  CERlC 
4-1890 4-5180 ,165 175.1 7.9 .E 1.088 98 .7  ,234 1.218 311.2 141 .2  .933 1.502 89.6 ,711 1 . 2  - 1 6 . 3  I01.5 . 1 2 1  
1-5240 4-5387.1 ,213 290.6 -26.5 -1.9 .651 94 .1  ,400 1.021 186.2 298.3 .615A 1.4310 73.5 1.336 - . O  - . 1  67.6 - 3 8 :  
4-8367.1 4 - 5 5 3 0  e387 66.6 - 6 . 0  - 2 . 0  1.222 108.7 . 3 3 0  .786 264.4 520 .0  .527 1.04IA 9 9 . 0  .E34 -2 .5  - t 9 . 1  236.5 .LlL 
11.50 8.79 4 .23  L.71 6.12 4 .56  12 .15  2 / 1 / 2  5 5 . 8  $0.9 19.8 ,402 5.810 17 .6  346.C 17.4 95.40 1 . 9 3 3  
-- - - -__-_ - 
4-4900 4 - S l 8 0  ,149 179.7 7.6 1.0 1.093 97.4 .226 1.221 317.8 537.9 ,947 
4 - 5 2 4 0  4-5366.4 ,210 290.3 -26.7 -1.9 . S I 4  94.2 ,394 1.029 186.1 300.7 .624A 
4-5366.4 4-SS40 . 3 r 3  89.0 -7 .4  -2.4 1.217 108.1 .318 -719 264.2 121.9 ,532 
1 1 - 5 1  6 .52  4.03 P.79 6 .20  4.49 12.37 2/1/2 50.6 62.7 21 .9  
4-4910 4-1160 .134 183.6 9.4 1.2  1.098 98.1 ,221 1.232 324.9 131.0 ,960 
4-5240 4-5386.8 .LO9 290.2 -28.8 -1 .9 . 6 I 5  94 .2  .393 1.031 186.6 301.5 .626A 
4-9366.8 4-5550 ,369 90.1 -8.6 -2.7 1.214 107.9 .313 .774 263.5 536.1 a 1 3 2  
11-21. 8.34 3.67 2 .61  6 .28  4 .46  12.17 2/1/2 46.3 78.6 23 .2  
4-4920 4-5160 .122 187.6 1 4 . 5  1.8 1.102 94.8  .217 1.238 332.3 132.4 .9?0  
4-5240 4 -5367 .8  -211 290 .1  -28 .6  -1.9 .653 94.1 .397 1.027 186.3 299.6 .620A 
4-5367.6 4-5560 -360 69.4 -9.5 -3.1 1.211 108.4 .320 .769 261.8 641.6 ~ 1 2 3  
11.23 6.28 3.76 2 .91  6 .36  4 .12  12.22 2 /1 /2  42.9 99.0 23.2 
4-4930 4-5160 ,125 191.4 3 0 . 0  3 . 6  1.105 93.5 .213 1.243 340.2 130.2 -977  
4-5240 4-3367.3 .292 296.2 -25.6 -1.9 .174 91.4 .I31 e934 181.3 261.8 -438A 
4-5367.3 4-1570 .637 66.4 - 9 . 4  -5.8 1.194 121.0 ,516 e752 242.2 566.2 -564 
15.40 10.33 3.18 3.07 6 .48  6 - 5 5  16.61 2 / 1 / 2  41.3 139.7 13.9 
4-4930 4-5160 ,125  191.4 30.0 3.6 1.105 93 .1  .213 1.243 340.2 530.2 .977 
4-5240 4-5383.1 ,224 292.2 -28.0 -1.9 .640 93 .6  .419 1.010 181.0 290.8 .586A 
4-1363.1 4-5570 .431  64 .3  -9 .9  -3.8 1.206 110.9 .359 .764 216.9 517.8 -469  
11.69 6 . 6 1  3 , ? 6  3.01  6.48 4.84 12.94 2/1/2 41.3 123.0 20 .7  
.502A 90.6 .718 1.0 - 1 1 . 0  291.0 ~ 1 3 1  
.435D 74.2 1.340 - . O  -.l 68.3 ,373 
.026A 9 5 . 1  ,826 -2.2 -29.3 233.8 ,165 
.431 5.218 20.0 350.0 19.6 95.60 ,636 
, 5 0 4 1  91.4 . I 2 1  . 7  -16.2 295.6 
.4360 74 .5  1.340 - . O  - , l  68.4 
.016A 91.6 ,824 -2 .1  -26.3 L26.4 
,441 4.972 22.2 350.9 0 1 . 7  95.30 
.138 
.169 
- 1  69 
.751 










.306A 92 .1  .724 .I -20.9  299.7 
.4350 7 3 . 9 * 1 . 3 3 9  - . O  - . l  86.1 
,015 6 7 . 4  ,822 -2.3 -25 .3  214.5 
.417 4 . 9 7 1  24.6 350.6 24 .0  9 3 . 8 0  
.IDEA 9 2 . 6  . I 2 6  -1.6 -29 .2  304.4 
,4300 6 0 . 4  1.296 - . O  - .O  56 .1  
,139 6 5 . 9  .605 - 5 . 6  -12.9 163.6 
.148 6.273 42.6 335.6 42.C 65.2L  
. S O 8 A  92.6 . I 2 6  -1.8 - 2 9 . t  304.4 
.4330 71.2 1,332 -.O . - , I  66 .1  
. O M  80.5  .a16 -L.O -19.6 199.8 ,224 
.324 1.572 29.1 347.9 26.5 89.6L 1.481 - HAA3 ARRI  
.8 1.064 106.3 
-1 .9  ,607 95.2 
1.0 1.277 116.1 
3.02 6.43 5.60 
.E 1.068 104.4 
-1 .9  ,623 95.5 
.2  1.261 114.2 
2.14 6 .15  5 .42  









iTE = 2445190 ( 8 A I  
1 .179 279.8 564.0 
.961 185.6 271.6 
.e66 264.1 492.7 
t?/l/2 109.6 23.7 
IC 19823 
.E12 1.547 79 .9  .704 
.496A 1.4260 64.5 1.311 
.470 1.302A 116 .9  .920 
4 .6  .194 C4.683 33 .3  
-_ 
1 .9  
- .e  
-4.0 
335.3 
. ._ -. 
*145 
. 9¶7  
,443 
4.597 











4-5250 4 - 5 3 8 1 . 1  
4-536l .C 4-5100 
4-4670 4-5190 






,263 2 9 3 . 0  




2 . 1  
6 - 1 5  
-10.8 235.6 
-.I 62.8  






1 4 . 5  
-27 .3  
.6 
5 . 5 8  
1.186 231.9 560.1 .841  1.127 82.2 . T O 8  
,979 186.6 278.4 A 3 O A  1.42?0 6 7 . 0  1.319 
.E54 264.3 496.9 -185 1.223A 113.4 -895 
2 / 1 / 2  99.5 26.6 7.3 ,231 11.600 8 .7  
1.193 292.0 158.9 ,873 1.112 8 4 . 0  ,711 
.994 187.6 284.4 .ISBA 1.4290 6 9 . 1  1.325 
-830 264.6 501.6 .498 1.162A 109.9 .E75 
2/1/2 89.4 30 .2  10.4 .e72 11.OS7 2.8 
1.7 
- .2  
-3 .5  
338.5 
-12 .5  246.0 
-.(I 64.9 
-24 .2  222.6 
- 6 . 7  9 0 . 9 0  
~ 2 2 7  159 .2  12.6 - 8  1.073 102.7 
.E36 290.4 -21.8 -1 .9  ,635 95.9 
,470 77.1 -1 .1 - .4  1.248 112.1 







- 3 . 1  
342.0 
-13.9 256.3 









,436 8 1 . 5  
1 2 - 1 7  9.64 
.le2 170.5 
.e20 288.1 
.406 6 5 . 4  
11.69 9 .17  
11.0 
-28.2 
-2 .8  
4 .74  




- 8  1.077 101.2 
-1.9 .645 96.1 
-1.0 1.238 111.0 
2.53 5.94 4 . 9 0  
.9 1.082 99.9 
-1 .9  .653 96.4 
-1.6 1.230 109.7 









1.200 298.2 513.3 
1.007 1 8 8 . 5  289.9 
.812 264 .8  506.9 
2/1/2 80.0 34.8 
1.206 304 .5  549.8 
1.017 189.4 294.6 
,799 265.0 112.7 
2/1/2 7 1 . 7  40.6 
,897 1.102 8 5 . 6  ,714 
.583A 1.4310 70 .9  1.331 
,510 1 . i 1 4 A  106.4 ,659 
13.6 .317 8.469 9 .1  
,917 1.496 8 6 . 9  ,716 
.60lA 1.4520 72.4 1.335 
e 5 2 1  1.077A 1 0 1 . 0  .E48 
16 .6  ,361 6.929 13.3 
1 . 5  




- .e  
-2 .1  
347.9 
- 1 5 . 0  265.9 
-.I 66.1  
-27.4 233.9 
0 . 0  S3.80 
-15 .6  274.6 











4-4690 4-5190 .183 171.5 8.8 . 9  1.087 96.6 .E30 1.213 311.1 146.6 ,934 1.492 88.0 ,721 1.1 -18 .5  281.9 
4 - 5 2 S O  4 - 5 3 B 6 . 5  ,215 267.2 - 2 8 . 7  -1 .9  .658 96 .1  ,399 1.024 190.0 298.4 .615A 1.4340 73.5 1.336 - .2  - .E 7 0 . 0  
4 - 5 3 6 6 . I  4-5530 ,366 88 .6  -6 .1  -2.0 1.224 106.7 .329 ,769 265.1 519.2 .529 1.049A 9 9 . 6  .e37 -2.2 -29 .1  t 3 9 . O  











, l  6S 











. O l 7 A  





8 9 . 0  .724 .9  -17.4 268 .0  
74.3 1.340 - .2  - . E  70.4 
96 .1  ,831 -2 .1  -29.4 237.1 
5.353 18.7 352.0 16 .1  95.90 
4-4900 4-5190 
4 - S Z 5 0  4-5369.9 



















9 1  .o 




6 . 3 5  
266.6 
92 .1  
8 . 2 5  
191.9 
295.6 
63 .6  
11.02 
1 ~ 7 . 2  
8 .9  1.1 1.091 
-28 .9  -1.6 .662 
-7 .5  -2 .4  1.220 
4 . 0 0  2 .59  6.00 
10 .7  1 .3  1.096 
- 2 8 . 9  -1.8 .664 
-8.1 -2.7 1.216 
3.84 2.64 0 .06  
1 5 . 5  1.8 1.100 
-28 .9  -1.8 ,662 
- 9 . 6  - 3 . 1  1.213 
3.72 2.10 6 .11  
2 7 . 0  2.9 1.103 
- 2 5 . 3  -2.0 . 5 4 8  
- 9 . 3  -6 .7  1.192 





96 .0  .218 
98.7 .391 
107.6 .310 
4 .50  12.17 
94.6 .211 
96 .6  .393 
107.9 . S i 4  
4 .53  12.15 
9 3 . 2  .207 






2 / 1 / 2  58.8 
1 .225  3es.2 
1.032 190.6 
,776 264.5 
2/1 /2  S4.1 












540 .8  .961 
302.2 .628A 




5 4 3 . 5  .530 
94 .3  23.3 
556.4 .976 
212.6 .381A 
566.8 ,321  
141.1 12.0 
4-4910 4-5190 
4 - 5 2 5 0  4-5390.1 




89.6 .726 .6 -18.6 t93.l 
74.7 1.341 - . e  - . S  70.6 
92.5 .e27 -2.0 - 2 6 . 7  230.6 
1.021 20 .7  353.2 20 .1  9 5 . 7 0  
90.4 .729 .O -21.3 L97.6 
74.3 1 . 3 4 0  -.L - , 8  70.4 
6 8 . 4  .E24 - 2 . 1  - 2 6 . 2  219.5 




.490A 9 0 . 9  ,730 -1.C -L?.S 301.9 .130 
.4220 56.3 1 .263  - . t  - . 4  5 5 . 5  .713 
.176 6 1 . 1  ,603 -669  - 1 2 . 1  162.6 ,483 
.118 9.547 40.0 354.9 4 1 - 6  7 6 . t L  1.012 
4-4930 4-5190 , 1 1 5  191.9 27.0 
4-¶2¶O 4 - 1 3 I 6 . 7  ,219 288 .0  - 2 8 . 5  
4-5386.7 4 - 1 5 7 0  .406 88.8 -10 .1  
11.16 6 . 4 1  3 .69  
L.9 1.103 93.2 . t o 7  1 .234  340.9 136.4 ,976 1.49OA 90.9 . I 3 0  -1.C - C T . 3  301.9 
1 . 3 3 5  - . L  - . 7  69 .3  
.e22 -e .s  - 2 1 . 7  ~ 0 5 . 6  
26 .5  3S1.6 25.6 91.40 
-130 
. a 5 0  
,201 
1.587 
- 1 . 9  . 6 I 3  96.4 .408 1.017 189.4 294.9 .6OZA 1.4330 72.5 
-3 .6  1.209 109.6 .340 .767 219.4 514.6 . S O 7  1.028 62 .7  
2.77 6.18 4.72 12.59 2 /1 /2  48.0 117.3 21 .5  ,365 5 . 3 5 3  
UAR3 ARRIVAL DATE : 2445200 (16 AUG 1982) --- .- 
1.0 1.068 104.6 .293 1 .185  284.7 164.6 .e36 1.133 6 0 . 1  
-1.9 ,630 98.7 .461 .979 190.4 278.0 . S 2 8 A  1.4300 66 .6  
.?A 1.265 114.3 .437 ,862 265 .0  491.7 .466 1.236A 113.9 
L.90 6 .31  5 . I 9  16.18 2/1/2 108.9 21.7 6.6 .228 16.840 





4 -¶260  4-S382.4 
4-3362.4 4-5SOO 
.262 154 .1  
,254 286.2 
- 5 1 4  73.7 
14.16 11.27 
. 7 i e  1.6 - 1 2 . 1  w i . 9  
1.319 - . 4  - 1 . 0  67.0 
. S O 1  -3 .5  - 2 4 . 4  223.6 
13.4 340.3 -13 .4  91.00 
,137 












-28 .0  
-1.1 
5.17 
.9 1.072 103.0 ,271 1.192 291.1 561.1 .E69 1.114 82.5 .119 1.6 -13.6 L51.4 
- 1 . 9  ,643 96.8 .440 .991 191.6 264.2 ,556A 1.4330 6 9 . 0  1.326 - . 4  -1.1 66.7 
-.4 1.212 112.5 .403 .E36 265.3 500.4 .499 1.173A 110.4 .E80 - 3 . 1  -26 .1  229.9 
P.66 6.07 Y.29 15.10 2 /1 /2  99.6 29.1 9 .9  ,269 11.161 1.1 343.7 - . I  92.70 
.104 
, 4 7 3  
.349 
t . 8 4 3  
e117 
,296 
t . 4 2 7  
.43r 
4-4670 4-5200 













4 . r 7  
1.0 1.077 101.4 ,253 1.198 297.5 518.1 .a94 1.501 8 4 . 1  
-1.6 .E54 99.0 ,423 1.009 192.7 269.9 .182A 1.4360 70.6 
-1.1 1.241 111.0 .374 .e17 265.5 505.7 ,512 1.122A 106.9 
C.13 5.94 5.07 14.20 2 / l / 2  90.4 33.6 13.2 .314 6.726 
.V22 1 .4  -14.6 L E O . 6  
1.352 -.I -1.L 70.1 
,663 - t . 7  - t 7 . 4  L35.3 
. 7 t 4  1.3 -15 ,9  C69.6 
1.336 - . 4  -1.4 r1.1 
,850 -1.4 -&?e.* L39.3 
11.6 349.6 11.3 95.10 





4- IC60 4-538S.7 




1.0 1.081 99.9 .e39 1.904 304.1 554 .9  ,916 1.492 6 5 . 4  
-1.6 .a62 99.2 .410 1.020 193.7 294.6 .601A 1.4380 12.4 
-1 .6  1.233 109.7 ,349 .803 265.7 511 .1  .52L 1.083A 103.5 
t . 4 6  5.86 4.90 13.46 P/l / i?  61.9 39.L 16.3 .S I0  7.064 
1.1 1.086 96.5 ,226 1.L10 310.9 911.6 ,934 1.463 66.6 
-1.6 .SSP 99.3 4 0 1  1.026 191.4 t 9 6 . 6  .616A 1.4400 73.8 
-L.O 1.226 106.6 .330 . I 9 2  t 8 3 . 9  917.9 ,531 1.0131 100.1 
L.44 5.86 4.78 1L.6t t/l/t 74.3 , 4 6 . 9  19.1 ,404 S.OC9 
1 . L  i.090 9T.L ,919 l . L l 5  317.9 349.0 .S49 1.431 87.5 
-1.8 .87C 99.4 ,394 S.034 195.0 301.7 .@LEA 1.44LO 74.9 
-L.4 1.LLL 1OT.8  . S i 5  .763 L65.8 525.0 . I 3 7  1.03LA 96.7 
1.45 5.67 4.10 l t . 4 4  W l / L  66.C 57.3 L1.4 4439 5,380 
1.4 1.094 91.9 .21L 1.CLO 3L5.4 848.4 .96C 1.479 38.3 
-1.8 .e74 99.4 .SO1 1.03I 195.3 303.L .63lA 1.44LO 74.9 
4 . 7  l . L l 8  107.5 ,308 ,779 t 6 5 . 3  53L.9 ,539 1.016A 93.C 





* 1 I t  
,366 
. t 2 0  
C.030 
4 . i 5  
,182 176.1 






4 . lo  
. I t 7  1.1 -16.8 t 7 7 . 3  
1.339 -.4 - 1 . 5  71.7 
.E40 -C.L - L 9 . l  L41.C 
14.9 S5L.O 14.C 95.90 
,730 -8 -17.9 Lm.0 
1.34C - .4 - l . S  7C.C 
.E34 -L.O -L9,4 L40.0 
I T . C  353.8 1S.6 96.40 
.73L .I -19.4 L69.8 
1.343 -.4 -1.8 7C.4 
.8L9 -1.9 -L8.9 t34.4 










8TOPOVER 7IWE : 80 0113 1982 INBOUND SWINGBY WIS310N DURATION 6 4 0  0 4 1 3  
WARS ARRIVAL DATE 5 2445200 
18 AUG ‘1982 
I 1  
I 3  
1 5  
-!VA.- 
1.8 
-1 .8  
-3.1 
2.50 
v i  
v 3  


























































- A  
1.477 












V 2 1 2 OECLP RAe SPEEO2 
V 4 1 4 OECL4 R A 4  SPEED4 
V 6 1 6 OECLI RA6 5PEEC8 
INC RAP CECLP ETA PERIC 
.734 .o -21.9 2 9 4 . 3  ,118 
1.342 * . 4  -1.8 72.3 .36S 
.827 -1.9 -27.0 224.1 .164 * 
21.2 355.4 20.4 95.40 1.762 
- __ - 
LAUNCH ARRIVE SPEED1 RAl OECLI 
O E P A R I  SUNGBY 8PEEO3 RA3 OECLS 
OWNGBY RETURN OPEEOJ RA5 OECLS 
4-4920 4 - ¶ 2 0 0  .116 187.0 16.0 
4-S260 4-5391.7 .218 281.7 -28.9 
1-1391.1 4-1160 -361 94.1 -9.8 
10.88 8.38 3.70 
4-4930 4-1200 -110 190.0 25.5 
4-¶260 4-5389.3 -223 282.9 -28 .8  
4-5389.3 4-3570 .390 92.2 -10.5 
11.00 6.44 3.64 
PROP AERO-DVL -_ - 
_______ - 
4-4850 4-5210 .272 lSS.2 14.9 
4-5270 4-5580 .4  .268 283.8 -27.9 
4-5380.4 4-5490 .S18 71.2 .6 
14.92 11.78 5.85 
2.6 1.101 93.1 .203 1.228 341.4 342.4 ,979 1.476 89.4 
-1.8 ,667 99.3 .402 1.027 194.3 298.0 . a131  1.4400 73.4 
-3.5 1.211 108.8 .327 .TI0 261.3 552.2 .518 1.022 84.2 
2 .35  5.96 4.81 12.40 2/1/2 56.1 112.4 22.3 a395 6.176 
-- .. MARS ARRIVAL DATE = 2445210 (28 AUG 1982) 
,736 -.9 -28.6 296.6 .118 
1.319 -a4 -1 .4  71.6 ,390 
,825 -2.2 -23.0 210.9 -187 
24.2 314.4 23.4 92.80 1.690 
1.1 1.068 105.3 .301 1.186 283.2 568.9 ,829 1.542 78.6 
-1.9 .642 102.2 .465 .985 194.9 218.1 .527A 1.4430 86.6 
.3 1.270 114.4 ,441 .E70 265.7 494.6 .486 1.253A 114.4 
‘3.14 6.55 5.93 16.37 2/1/2 117.4 24.8 6.7 ,224 17.144 
1.1 1.072 103.5 .E76 1.191 289.9 565.9 .E63 1.319 80.9 
-1 .9  .655 102.2 .444 1.003 196.3 284.6 .458A 1.4470 68.9 
- . S  1.251 112.6 .406 .E42 265.9 499.3 . S O 0  1.184A 110.9 
2.81 6.22 5.64 15.25 2/1/2 109.1 28.2 9.8 ,266 11.691 
-124 1.6 -12.1 238.9 , 1 4 9  
1.322 -.6 -1.5 68.6 . S i 8  
.907 -3.8 -24.5 224.5 .405 
18.0 341.6 -18.0 91.20 3.617 
-726 1.6 -13.4 247.3 .I32 
1.329 -.6 -1.6 70.4 .47¶ 
.e85 -3.1 -26 .2  231.0 .352 
.729 1.4 -14 .8  256.0 -121 
1.331 - . 6  -1.8 71.6 a 4 1 9  
.e67 -2.7 -27.4 e36.6 .304 
3 . 3  345.2 -3.0 93.00 e.845 
1.2 348.3 4.7 94.40 e.410 
4-4660 4-5210 e238 161.0 13.2 
4-5270 4-5383 .5  .256 281.9 -28.2 
4-5383,s 4-5100 .475 80.2 -1.1 







-209 166.6 11.7 
.248 280.2 -28.4 
,439 84.7 -2.9 
12.83 10.25 4.83 
,185 171.9 10.1 
,241 278.8 -28 .6  
.a09 88.6 -4 .6  
12.21 9.74 4 . 4 8  
.163 176.8 9.9 
.E37 271.7 -28.7 
.386 91.9 -6.2 
11.75 9 . 3 5  4.20 
1.1 1.076 101.8 .256 1.197 296.5 562.8 .e90 1 .503  82.6 
-1.8 .666 102.3 .427 1.017 197.6 290.5 .583A 1 .4510  70.8 
-1.1 1.244 111.0 .376 ,822 266.2 504.5 . 513  1 . 1 3 O A  107.4 
2.60 6.01 1.42 14.31 2/1/2 100.6 32.4 13.1 .si2 8.713 
1.1 1.081 100.1 ,240 1.202 303.3 559.1 .913 1.491 84.0 
-1.8 .674 102.3 ,414 1.029 198.7 295.6 .603A 1 . 4 5 3 0  72.4 
-1.6 1.235 109.7 .350 .BO6 266.4 510.2 .524 1.089A 104.0 






1.343 - . 6  
,843 -2.1 
13.1 353.4 
-18.0 264.4 .ll4 
-2 .0  72.4 , 409  
-28.4 240.9 .e62 
-17.2 272.2  .llO 
-2.1 73.0 ,386 
-29.0 243.2 .E24 
9.3 95.60 e.187 




1.2 1.085 98.6 ,228 1.207 310.3 556.8 .932 1.482 85.2 
-1.7 ,881 102.4 .404 1.038 199.6 299.8 ,619A 1.4580 73.7 
- 2 . 1  1.229 108.8 ,330 .795 266.5 516.8 .533 l.OS8A 100.6 
2.40 5.82 1.14 12.94 2/1/2 84.9 45.1 19.3 .404 1.977 
4-4900 4-1210 , 1 4 4  181.1 10.2 1.3 1.089 97.2 ,218 1.212 317.6 554.2 .948 1.478 88.1 ,736 .6 - 1 8 . 4  279.1 .lo8 
4-5270 4-3392.9 .e34 276.8 -28.7 -1.7 .685 102.4 .J98 1.045 200.3 303.0 .629A 1.4600 74.7 1.346 -.(I -2.3 73.4 .369 
4 - I S 9 2 . S  4 - 5 5 4 0  -369 94.1 -7.1 -2.4 1.224 107.8 .Si5 ,787 266.5 523.6 . 5 4 0  1.035A 97.2 .E36 -1.9 -29.3 242.6 ,193 
11.42 9.05 3.98 2.37 5.79 1.07 12.48 2/1/2 78.4 15.0 21.7 ,442 1.308 11.S 355.2 1 4 . 6  97.10 1.906 
4-4910 * - I 2 1 0  
4-5270 4-3393.4 
4-3393.4 4 - 5 5 5 0  
.le8 184.6 1 2 . 1  1.5 1.093 95.8 
.E32 276.3 -26.7 -1.7 .687 102.4 
.359 98.2 -9.0 -2.8 1.220 107.3 
1.20 8 .84  3.81 2.37 5.79 5.03 
.114 187.2 16.3 1.8 1.097 94.9 
,232 278.4 -28.7 -1.7 .687 102.4 
.360 96.6 -9.9 -3.0 1,217 107.3 

















1.217 325.1 5 5 1 . 8  
1.018 200.7 304.8 
,781 266.2 531.4 
2/1/2 12.9 68.6 
1.220 333.1 549.7 
1.048 200.6 304.6 
.I76 265.1 540.1 
2/1/2 68.6 86.8 
.961 1.472 86.9 
,6351 1.4610 7S.2 
.542 l.OZOA 93.7 
23.5 .466 4.920 
.972 1.469 87.5 
.63SA 1.4610 75.1 
.540 1.013 90.0 
24.1 .464 4.782 
,738 .5 -20.0 285.0 
-1 .8  -29.0 ~37.8 
1.347 -.6 -2.3 73.6 







































4-5391 .a 4-ssro 
, 7 4 0  .O -22.5 290.0 
1.347 -.6 -2.3 73.5 
.E29 -1.8 -27.5 228.3 
19.4 357.1 18.2 96.40 
,141 -.7 -26.8 994.4 
1.344 -.6 -2.2 73.2 
,827 -2.0 -24 .1  215.6 
21.8 3’36.S 20.8 94.30 
.lo7 189.1 24.4 2.4 1.099 93.0 
.235 277.3 -28.7 -1.7 ,683 102.4 
,379 95.1 -10.4 -3.4 1.214 108.2 
1.13 8.73 3.62 2.40 5.82 5 . 1 1  
.114 193.0 39.2 3.9 1.102 91.6 
.289 286.5 -27.3 -2.0 . E l 8  102.3 
.587 77.7 -10.0 -5 .B 1.201 118.5 
2.63 10.15 3.68 2.48 5.90 6.47 
1.223 341.1 548.1 ,979 1.467 88.0 
1.041 199.9 301.1 .623A 1.4590 71.1 
.773 262.8 550.1 .526 1.019 81.4 
2/1/2 65.4 108.1 23.2 .419 4.967 
1.225 350.4 546.8 ,984 1.466 88.3 ,742 -2 .2  -36.0 298.6 
.957 192.8 268.4 . 4 7 6 A  1.4380 63.0 1.309 -.6 -1.3 66.2 
.760 246.4 568.8 .597 1.124 68.3 ,817 -4.8 -16.2 193.1 








.114 193.0 39.2 
.25S 281.7 -26.2 
.471 88.8  -10.3 
1.77 9.29 3.68 -_ . __ - . - 
.e47 162.1 13.3 
.e79 277.1 -28 .1  
.I78 81.6 -1.1 
14.89 11.66 5.43 
.216 167.7 11.8 
.271 275.3 -28.2 
.441 86.1 - 2 . 9  









1.102 91.6 ,197 
-657 102.2 .441 
1.207 112.7 .390 
S.90 5.81 13.68 
- MARS ARRIVAL 0 
1.225 350.4 546.8 ,984 1.466 88.3 .I42 -2.2 -36.0 298.8 
1.004 196.5 285.3 .561A 1 .4480  69.1 1.330 -,E -1.7 70.5 
.766 254.7 564.0 .467 1.014 76.2 .a23 -3.2 -18.6 POO.3 
2/1/2 64.2 132.6 18.3 .271 6.278 29.0 311.8 28.2 67.3L 
ATE = 2445220 ( 7 SEP 1982) -
1.191 288.3 570.0 .e54 1.528 79.4 .714 1.6 - 1 3 . 5  244.3 
2.019 201.8 285.8 . I ~ A  i.4770 68.9 1.335 -.e -2.1 71.5 
.e48 266.6 498.1 , 5 0 1  1.195~ 111.4 .a90 -3.1 -20.2 232.0 
i?/l/2 117.6 27.2 10.2 ,263 11.293 5 . 9  346.4 -5.7 93.60 
1.196 295.2 567.2 ,885 1.508 81.2 .737 1.4 -14 .8  252 .0  
1.035 203.4 291.8 .586A 1.4830 70.9 1.341 -.6 -2.4 72.6 
.e26 266.8 503.3 .314 1.139A 107.9 .87l -2.7 -27.4 237.6 
2/1/2 110.1 31.3 13.6 -309 5.459 3.6 149.3 2.4 95.10 
1.047 204.6 297.1 ,607A 1.4880 72.6 1.346 -.8 - 2 . 6  73.3 
,810 267.0 509.1 .528 1.095A 104 .5  ,657 -2.3 -i?6.S 242.4 
2/1/2 102.6 38.6 16.9 ,357 6.796 8 . 0  15L.l 7.1 96.30 






4-536 I .  5 
4-4680 
4 - 5 2 e o  




1.072 103.9 .e83 
.672 106.0 .450 
1.259 112.7 .409 

















1.076 102.0 .26l 
,684 105.9 ,433 
1.247 111.1 .578 
6.15 6.03 14.43 
.la9 172.9 1 0 . 1  
. 4 1 0  90.1 -4.7 
12.95 10.40 4.54 





1.081 100.3 -213 
,692 105.9 ,421 
1.238 109.7 . 3 S l  
5 . 9 6  5.87 13.83 
.I66 177.7 10.1 1.3 1.085 98.8 .2Z9 1 .206  309.4 561.7 .930 1.482 83.9 ,741 1.0 -17.4 267.1 .I12 
.e61 272.7 -28.3 -1.7 .e98 105.8 . 4 1 1  1 . 0 5 1  205.7 301.3 ,6231 1.4920 73.9 1 . 3 5 0  -.6 -2.8 73.l ,366 
.386 93.5 -6.3 -2.1 1.231 108.5 ,330 .798 267.2 5 1 5 . 4  .535 1.0621 101.1 .a46 - 2 . 0  -26.P C45.l - 2 2 0  
1t.42 9.99 4.24 2.43 5 . 8 5  5.7s 13.00 2 /1 /2  95.5 13.5 20.0 , 4 0 4  5.763 11 .3  354.4 10.3 97.40 l.DL5 
4-4900 





,146 162.0 1 O . S  
-258 271.8 -28.3 
.388 96.1 -7.8 
12.03 9.67 4.00 
-126 185.4 1 2 . 2  
,256 2Yl.S -28.3 
.3s7 98.0 -9.1 
11.77 9.45 3.81 
1.4 1.089 97.3 
-1.6 ,703 105.0 
- 2 . 5  1.226 107.7 
2.36 5.78 1.61 
1.6 1.092 95.9 
-1.6 ,706 105.8 
- 2 . 8  1.222 107.1 
2.32 5.74 5.63 
,218 1.210 316.9 
.404 1.064 206.4 
.314 -790 267.2 
12.52 2/1/2 89.0 
I 2.09 1.214 3 2 4 . 6  
I ,401 1.069 206.9 
,304 .783 266.9 









.947 1.474 8 4 . 9  
.634l 1.4950 74.9 
-542 1.038A 97.1 
22.6 .445 1.103 
. e401  1.4970 75.5 
.545 1.02lA 94.3 
24.5 .472 4.114 
,961 i.408 81.a 
.743 .7 -10 .9  273.9 ,107 
1.313 -.e -2.9 I4.0 . S O 8  
,639 -1.8 -2B.2 245.0 .I96 













I .74s .4  - m . e  179.9 .io5 
I .e34 -1.7 -m.o e41.0 ,172 1 . 3 5 4  -.a 
-3.1 74.1 .3¶7 
15.6 351 .5  14.t 96 .50  1.7¶4 
. l l 4  167.7 16.1 
.256 271.3 -28.3 
.355 98.6 -10.0 
11.61 9.30 3.68 
1.8 1.096 94.5 .202 1.218 332.7 555.0 ,971 1.464 66.3 -747 .O -L3.1 264.9 . S O 4  
-1.6 .706 105.7 .400 1.069 206.9 301 .2  .64lA 1.4970 75.6 1.134 -.6 -3.1 7 4 . 1  .315 
-3.0 1.218 107.1 .SO1 .I79 266.1 538.6 .544 l.Ol3A 90.6 .531 -1.6 -27.8 t32.3 -180 
2.3 1.099 93.1 .19B 1.220 341.2 553.5 ,979 1.461 86.7 .I48 -.6 -26.9 g69.t -104 
-1.6 .702 105.8 .405 1.064 206.4 304.6 .6334 1.4950 74.8 1.352 -.6 -2.9 74.0 ~ 3 6 9  
2.31 5,73 5.68 12.17 2/1/2 75.6 104.0 L4.7 .441 4.679 19.4 357.9 18.0 06-00 1.611 
2.31 5.73 5.62 ie,oo 21112 79.0 83.1 25.3  .470 4 . 5 5 6  17.3 316.2 1 5 . 9  07.80 i.60~ 
-3.4 i.ei6 101.7 .si1 .775 264.0 548.2 .533 1.016 80.3 .e29 -1.8 -e4.9 e2o.o . i o9  
4-4930 4-SZ20 .lo5 180.0 23.3 
4-5280 4-5393.6 ,258 271.9 -28.3 
4-5393.6 4-5570 .369 91.6 -10.6 
11.60 9.29 3.61 
4-4940 4-52ZO ,107 190.4 35.e 
a-se80 4-5370.0 .347 2ss.s -24.0 
4-537O.a 4-5580 ,897 73.1 -9.6 
15.99 11.6s 3.82 
4-4940 4-5eeo ,107 190.4 31.2 
4-1ee0 4-1~68.7 .LOO 274.0 -20.2 
4-5566.7 4-1580 ,426 92.0 -LO.6 
21.91 9.56 3.62 
3.3 1.101 91.6 
-2.2 .S96 107.8 
-6.8 1.199 123.9 
t.35 5.77 8.03 
.195 1.22Z 350.2 552.3 ,984 1.480 
.570 ,921 194.6 256.1 .S99A 1.4560 
.559 ,751 239.6 570.1 ,334 1.181 








5 .457  
3.3 1.101 91.6 .195 1.222 350.2 5S2.3 -964 1.460 
-1.6 ,668 101.9 .427 1.041 204.0 294.1 .I971 1.4860 
-4.0 1.911 110.5 .355 .?70 258.1 160.2 -497  1.043 
2.35 5.77 5.94 12.06 2 1 ~ 2  73.1 1es.o 21.1 ,332 - UARI ARRl 
1.4 1.070 102.5 
-1.8 .TO8 109.9 
-1.1 1.t50 111.1 
2.BO 0.S7 8.93 
tVAL DATE X 1441230 I17 ILP 196tt - 
,268 1.197 293.6 571.3 .E78 l . 5 i T  
.44S 1.066 210.1 294.3 ,5924 1.1410 
14.55 t/I/L 118.6 S0.t 14.7 .SO0 
.SIO m i  207.5 102.1 .si3 1.1474 
T 9 . 8  
71 .1  
103.4 
t.601 
.744 1.4 -13.0 t4B.1 .140 
1.352 -1.0 4 . 9  72.B ,443 
,075 -2.6 - e 7 4  1m.0 . ~ I I  
3.0 aso.3 .e B a . m  r.014 
99 
#TOPOVER T I M E  60 D A Y S  
I . 
LAUNCH ARRIVE-<PEE01 R A l  DECLl 
DEPART SWNGBY SPEED3 RAS DECL3 
8WNCBY RETURN 3PEE05 R A S  DECLl 
4 - 4 0 0 0  4-5230 ,195 174.1 10.7 
4-5290 4-539l.Z ,301 269.4 -27.8 
4-539l.L 4-5520 -411 91.6 - 4 . 8  
1 4 . 1 1  1 1 . 4 1  4.63 
PROP AERO OVL _ _  - -_ -_ . 
1982 INBOUND SWINGBY 
I 1  
I 3  
I 5  





V I  
v 3  





i . w i  
PSI 1 ECCEN SHA THE11 l H E l 2  
PSI 3 ECCEN SWA THE13 W E T 4  
P S I  5 ECCEN SWA THE15 T H E 1 6  
D V O  - EVR TYPE SUN A SUN R 
109.8 .432 1.081 211.7 299.8 
6.79 13.75 2/1 /2  111.9 35.3 
100.7 .24r 1.201 300.8 568.7 
109.7 .353 . a i 4  267.7 507.9 
P E R I H  APHEL PSI 2 
PERIH APHEL PSI 4 
PERlH APHEL PSI 6 
KAPPA - - A  E 
.904 1.498 81.4 
.613A 1.5480 72.8 
18.3 . 3 5 5  6.302 
, 5 2 1  1.102~ 1 0 5 . 0  
V 2 1 2 OECLL R A P  EPEEDt 
V 4 I 4 DECL4 R A 1  8PEEC4 
V 6 I 0 DECL6 RAE SPEED6 
INC R A P  OECLP ETA PERlC 
.746 1.2 -16.3 255.P ~ $ 2 6  
1.357 -1.0 -3.2 73.4 - 4 1 1  
.e60 -2.2 -28 .2  243.0 .212 
6.4 312.9 5 . 0  97.50 1.885 
4-4890 4-1230 , 1 7 0  178 9 10 1 1 .4  1.085 99 1 232 1 206 308 2 566 2 926 1 485 82.6 .748 1.0 -17.7 262.1 - 3 1 7  
4-5290 4-5393.3 .ZBI 26814 -2717 -1.0 .r23 109:s :423 i:osi 212:e 304:s :SOSA i : s 5 5 0  74.2 1.361 -1.0 - 3 . 4  73.7 .SPS 
4-3393.3 4-5530 . 386  95.1 -6.4 -2.1 1.233 108.5 , 331  ,802 267 .8  514.2 ,537 1.067~ 101.6 .a49 -1.9 -28.0 240.9 .235 
13.40 10.96 4.29 2.S2 5.94 6.67 13.07 2/1 /2  lQ5.5 41.9 21.3 , 404  5.357 9.5 351.0 8 .1  98.lD 1.700 
4-4900 4.5230 ,149 183.1 10.4 1.5 1 . 0 8 8  97.5 .et9 1.210 315.8 563.9 .944 1.475 8 3 . 7  .7sn .7 -19.2 209.0 . i ~ o  
15.04 10.61 4 .03  2.41 5.83 6.59 12.57 2/1/2 99.4 50.9 24.3 .447 4.745 11.8 3~6.0 10.2 99.60 1.675 
4-5396.1 4-5550 . 3 5 5  99.8 -9.2 -2.8 1.224 107.0 .so2 .786 267.7 128.7 . 548  1.023~ 94.0 .a36 -1.8 -29.0 244.1 .a73 
4-5290 4-5395.0 .293 267.5 -27.7 -1.6 . 728  109.5 .417 1.099 213.7 307.9 .641A 1 . 5 5 7 0  25.3 1.364 -1.0 -3.0 73.7 . S 0 7  
4-5395.0 4-5540  ,367 97.0 -7.9 - 2 . 5  1.228 107.6 .314 .792 267.9 521.1 .544 1.0411 98.2 , 8 4 1  -1.7 -2P.l 247.4 ,199 
4-4910 4-5230 -130 186.4 12.0 1.6 1.092 96.1 .210 1.213 323.7 561.8 .959 1.468 8 4 . 5  .752 .4 -21.1 274.7 -106 
4-5290 4-5396.1 .291 267.1 -27.6 -1.6 .730 109.4 .413 1.104 214.3 310.3 .648A 1.5600 76.0 1.365 -1.0 -1.8 73.7 . S 5 5  
12.71 10.38 3.83 2.34 5.76 6.54 12.23 2/1/2 94.1 63.2 26.4 .478 4.375 13.7 358.1  11.9 100.00 1.614 
4-4920 4-5230 .115 188.8 1 5 . 5  1.8 1.095 94.6 .e02 1.216 331.9 160.1 ,970 1.462 81.1 .753 .O -23.5 279.6 .lo3 
4-5290 4-5306.4 .29i 266.9 -27.6 - 1 . 5  . n i  109.5 .412 i.ios 214.5 510.9 . W ~ A  i . 5 6 1 0  76.2 1.366 -1.0 -3 .8  73.7 . 3 5 i  
4-5596.4 4-ss60 .ssi 100.7 -10.2 -3.0 1.220 106.8 .e98 .mi 26r.o 531.0 .548 1 . 0 ~ 4 ~  91.3 .e33 - 1 . 5  -20.0 236.3 .is9 
12.52 10.23 3.69 2.29 i . r i  6.54 12.05 2/1 /2  89.7 79.6 27.5 .487 4.206 15.2 358.8 1 3 . 3  99.ro 1.562 
4-5395.5 4-5570 .36i 100.1 -10.7 -3.3 1.217 1 0 7 . 3  .so5 .r77 265.3 546.4 .MO 1.014 87.2 .e32 -1.8 -2s.s 224.4 . i o 3  
4-4930 4-5230 . lo5 189.5 21.9 2.2 1.098 93.2 .197 1.219 340.6 158.6 .978 1.459 85.6 .754 - . 5  -27.0 283.8 -102 
4-5290 4-5395.5 ,292 267.3 -27.7 -1.6 .729 109.5 .415 1.101 213.9 306.9 .644A 1.558D 75.6 1.364 -1.0 -3.7 73.7 -361 
12.45 10 .17  3.60 2.28 5.70 6.17 12.10 2/1/2 86.2 100.0 27.0 ,460 4.281 16.8 358.6 1 5 . 0  98.20 1.510 
4-4940 4-5250 .lo3 189.6 32.0 2.9 1.100 91.7 .194 1.220 349.6 1 5 7 . 1  .983 1.456 85.9 ,751 -1.3 -32.8 207.3 e l 0 3  
4-5290 4-5391.9 ,299 269.0 -27.8 -1.7 .719 109.7 .429 1.084 212.1 301.4 .819A 1.5500 73.3 1.359 -1.0 -3.3 73.5 ~ 4 0 2  
~-SIDI.O 4-5580 .402 96.5 -10.6 -3.0 1.214 109.3 .336 .TIS 261.1 557.5 ,513 i.oss 8 1 . 5  ,830 -2.1 -21.7 211.4 .2ns 
12.62 m.33 3.59 2.29 5.71 6.74 12.65 2/1/2 83.9 122.0 24.0 .372 4.811 19.7 357.3 18.2 94.10 i . 4 $ 0  
- MARS ARRIVAL DATE 2445240 (27 SEP 198Z) - ._. 
4-4890 4-1240 .177 180.2 9.8 1.5 1.085 99.4 .236 l.EO6 306.6 570.3 ,921 1.491 81.4 .?55 .9 -18.0 259.3 ,126 
4-1594.6 4-5530 .386 96.8 -6.6 -2.2 1.236 108.1 .331 .e05 268.6 512.8 .539 1.072A 102.1 .e52 -1.0 -28.6 248.6 - 2 5 0  
4-4900 4-S240 .154 184.4 10.0 1 . 5  1.088 97.8 .222 1.210 314.4 568.4 .941 1.478 62.5 .75? . 7  -19.5 264.9 ~ 1 1 7  
4-5300 4-5396.4 .342 264.3 -27.0 -1.5 ~ 7 6 2  113.6 .438 1.158 222.2 312.4 .651A 1.6660 76.0 1.381 -1.2 -4.3 72.4 -306 
4-5396.4 4-5S40 .366 99.7 -6.1 -2.5 1.230 107.5 ,311 .796 268.7 519.6 .546 1.045A 98.8 .e44 -1.6 -28.8 249.9 e203 
4-ssoo 4-1394.6 .345 265.0 -27.1 -1.8 . i s 8  113.7 .444 1.150 221.3 308.6 1.6610 74.8 1.578 -1.2 -4.1 72.6 .386 
15.03 12.35 4.37 2.68 6.09 7.97 13.15 2/1/2 114.1 40.2 24.3 .a04 4.761 8.0 351.2 5.9 io0.00 1 . 5 1 7  
14.49 11.97 4.09 2.52 5.93 7.80 ie .83 2/1/2 109.1 48.7 27.5 .449 4.230 10.2 350.9 7.9 101.70 S.4S2 
4-4910 4-5240 .is4 187.6 11.4 1.7 1.092 96.3 .212 1.213 322.4 560.4 .9s6 1.469 83.4 .r59 .4 -21.4 ~70.2 . i i o  
4-s300 4-1397.0 ,340 263.9 -er.o - 1 . 5  .r65 113.4 .434 1.164 222.8 515.0 1.6700 76.0 i.3~3 -1.2 -4.5 12.2 .35e 
4-S397.6 4-1550 .5S2 101.0 -9.4 -2.8 1.226 106.9 .301 .788 268.6 5 2 7 . 1  . 5 5 1  1.026A 95.4 .e39 -1.4 -26.6 247.S .I76 
14.11 11.70 3.87 Z.41 5.83 7.83 12.26 2/1/2 104.2 60.Z 29.r .484 3.896 11.9 358.1 9.4 lOL.40 1.402 
4-4920 4-st40 .ti7 190.0 14.6 1.8 1.095 94.8 .eo3 1.21s 1m.e  i64.8 .e69 1.465 94.0 .r60 .o -23.0 ~74.8 . i o6  
13.06 i i . 5 ~  3 . 7 1  e.34 1.76 7.91 ie.05 t/i/z 100.0 75.6 31.1 .499 3.131 13.t 8 w . o  10.6 102.40 1.364 
4-1300 4-5396.1 .339 263.7 -26.9 - 1 . 5  -766 113.4 ~ 4 3 3  1.166 223.1 316.0 .66lA 1.6710 77.1 1.303 -1.L -4.6 72.1 .34? 
4-5390.1 4-5560 .347 103.0 -10.3 -3.0 1.222 106.6 .e95 .783 208.0 535.3 , 5 5 2  1.015A 92.0 .E36 -1.4 -20.1 C40.6 .159 
4-4930 4-S240 . lo6  190.7 20.3 e .1  1.090 93.3 
4-5397.8 4-5570 ,314 102.7 -10.0 -S .S  1.e20 106.0 
4-ssoo 4-5~91.5 .340 203.9 -27.0 -1.1 ,761 ii1.1 
h.rs i i . 4 ~  3.01 g.80 5 . w  7.14  
-.4 -'L7.0 Z76.6 
, -1.t -4.5 7t.L 
369.1 1l.S 1Ol.SO 
-1.4 -m.i ~ ~ 9 . 4  
-1.1 -31.0 m i . 6  
1 -%.e -4.1 7e.e , -1.9 - e t . @  eio.6 
! 359.e 1 4 . 1  W.ED 
100 
5TO?OVER TIME r 60 DAY8 1962 INBOUND SWINGBY 
3 0  M A Y  1980 
LAUNCH ARRIVE SPEED1 R A l  -0ECLl -i 1 - V 1 PSI I'ECCEN SHA THE11 THE12 PERIH APHEL PSI  2 V 2 I L OECL2 RA2 SPEECL 
D E P A R T  SUNGBY 3PEED3 R A 3  OECLS I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI  4 V 4 1 4 OECL4 R A 4  MPEEO4 
WNGBV RETURN 5PEE05 R A 3  OECL5 1 3 V 5 PSI  5 ECCEN SMA THETS THETI PERIH APHEL PSI  6 V 6 1 6 OECL6 RA6 8PEEO8 
PRO! _AERO-OVL_ OVA EVA ---OVD -EYR TYPE SUN A SUN R KAPPA ~- - A  E INC R A P  OECLP ETA PERlC 
- 
-___- - - - _ _  - MARS ARRIVIL DATE 5 2443120 ( 3 0  i A Y  1 9 8 z  .Z- -. 
4-4030 4-5120 .SO4 136.5  11 .3  - . 4  1.066 107.1 .326 I 191 278 9 536 7 .a02 1.579A 9 1 . 6  .654 1 . 9  - 1 5 . 0  2 5 3 . 8  -154 
4-9180 4-5374.1 -254  2 9 0 . 3  -28 .5  - 2 . 4  ,623  8 2 . 9  .432 1:060 17014 295:7 ,601A 1 . 5 1 8  71.8 1 .347  1 . 3  3 . 9  4 8 . 6  ,428  
4-5374.1 4-5510 -426  6 8 . 2  - 2 . 5  - . 9  1.214 110.9 .362 . I 7 9  259 .3  5 1 1 . 3  ,497 l .061A 101.8 . e28  - 3 . 1  - 2 6 . 2  219.9 -246  
15.27 12.03 6 . 4 5  3.24 6 . 6 4  5 . 5 8  13.28 2 / 1 / 2  56.0 4 7 . 3  20 .7  .329 5 . 5 7 9  1 8 . 2  328 .2  18.1 9 4 . 7 0  1 . 5 0 5  
4-4840 4-5120 ,285 143.5 
4-5180 4-5375.9 .249 2 9 0 . 3  
4-5375.B 4-SS20 ,409  71.2 
15.02 11.53 
1 3 . 0  - . 4  
-28.9 - 2 . 5  
- 4 . 1  - 1 . 5  
6 . 1 0  3 . 4 7  
10.4 - . 4  
- 2 9 . 1  -2.5 
- 1 . 5  - 1 . 9  
5 . 6 1  3 .76  
1 .012  105.9 .315 1.205 283.5 531-6  .e25  1 . 5 8 5 4  9 3 . 8  ,662  2 . 0  - 1 5 . S  
a627 8 3 . 2  .424 1 .065  170 .6  298 .7  .613A 1 .517  12 .8  1 .349  1 . 4  4 . 1  
1.209 110.0 .346 .111 259.2 523.9 . S O 1  1.038A 9 8 . 2  .e19  - 2 . 9  -27.1 
6 .87  5 . 4 5  12 .78  2 /1 /2  47 .4  56.9 2 3 . 2  .360 4 . 9 6 6  21 .1  330.3 2 1 . 1  
I 262.6  
I 4 9 . 5  
219 .3  
9 5 . 3 0  
I 270.0  
, (10.0' 
I 214.8  




. 4 E 6  








4-4650 4-Sl20  .269 
4-5160 4-5316.9 .e48  
4-53T6.9 4-SS30 .398 
14 .95  
4-4660 4-5120 .255 
4-5180 4-5376.9 .248 
4-5376.6 4-3540 -400 
1 5 . 0 3  
1 5 0 . 3  
2 9 0 . 3  
73 .2  
11.19 
l S 6 . 7  
290. 3 
I 73.5 
I 10.95  
1.079 104 .9  .SO8 1.221 288.1 526 .8  . e 4 5  1.597A 9 5 . 8  ,670  2 . 0  -16 .3  
-629  83 .4  .420 1.068 170.7 300.5 .62OA 1.516 73 .4  1.351 1.4 4 . 5
1.205 109 .5  .331 .76S 258.8  5 3 1 . 3  .SO7 1.022A 9 4 . 4  .613  - 2 . 9  -26 .8  
7 .16  5 .38  12.45 2 /1 /2  4 0 . 5  70 .2  2 5 . 2  .379 4 . 5 8 0  2 3 . 6  331.8 23.a  
1.087 104.0  .302 1.238 292.9  921.7 .863 1.612A 9 7 . 6  .679 2 . 1  - 1 6 . 4  275.T 
a629 8 3 . 4  ,420 1.067 110 .1  300 .2  .619A 1.516 7 3 . 3  1.150 1 . 4  4 . 5  49.9  
1 . 2 0 1  109.6  .337 .760 257 .7  539.9 ,503 1.016A 9 0 . 0  .BO8 - 2 . 9  - 2 4 . 6  205 .4  
7 .47  5 .39  12.34 2 /1 /2  3 5 . 0  8 8 . 2  2 6 . 2  ,376 4 . 4 2 0  25 .9  3S2.3 25.9 0 4 - 6 0  
7 . 6  -.I 
-29 .1  -2 .5  
- 6 . 9  - 2 . 4  
5 . 5 6  4.08 




,300 136.8  1 5 . 8  
,248  292 .4  - 2 8 . 2  
-428  70.4 - 2 . 1  
14 .64  11.81 6 .38  
- . e  1.064 106.9 ,322 1 . 1 8 5  278.6 5 4 1 . 4  -804 1.566 89.4 ,659 1.9 - 1 4 . 1  210 .7  a143 
- 2 . 3  .E25 - 8 4 . 3  .429 1 .049  172 .3  294 .8  ,5981 1 . 4 9 9  71 .7  1 ,344  1 , l  3.L 51.6  a426 
-1.0 1.216 110.9 ,363 . I 8 4  260 .2  515 .6  .499 1.068A lOC.0 a832 - 3 . 0  - 2 6 . 6  L22.4 ,292  
3.03  6.44  5 . 4 3  13.39 i?/1/2 6 4 . 0  45 .0  19 .4  ,326 5 . 9 2 3  17.L 331.0 1 7 . 1  9 4 . 4 0  1.816 
- . 2  1 .070  105.7 .309 1 .197  283 .4  536.5 ,828  1.56IA 9 1 . 6  .E65 1.9 - 1 5 . 3  2 6 0 . 6  e151 
-L.4 ,629  8 4 . 6  .420 1 . 0 5 5  172.5 298.0 . 6 1 1 A  1.498 7 2 . 8  1.346 i . 1  3 . 5  S2.6  ~ 4 0 8  
- 1 . 5  1 . 2 1 2  109 .9  .346 ,715 260 .2  522 .0  ,107 1 .0431  9 9 . 0  .E23 - 2 . 9  - 2 7 . 6  222 .7  ~ 2 1 9  
3 .18  6 . 5 9  5 .29  12.86 2 /1 /2  3 4 . 2  53 .9  2 2 . 1  ,362  5 .216  20.C 335.5 2 0 . 2  95.10 1.524 
4-4640 4-5130 ,279 1 4 3 . 7  13.6 
4-537T.6 4-SSPO .406 73 .6  - 4 . 1  
14 .46  11 .28  5 . 9 9  










. 2 6 l  150 .4  1 1 .  
. e39  292 .4  - 2 8 .  
.395 75 .8  - 5 .  
14.28 10.87  5 . 8  
,245  1 5 6 . 9  8 .  
-238  292 .4  - 2 8 .  
.S93 76 .6  - 7 .  
1 4 . 2 5  10 .58  5 . 4  
- . e  1 .076  104 .6  .299 1.211 288 .2  551 .6  .849 1.573A 9 3 . 5  ,672 1.9 -15.9 269.0  -162 
-2 .4  .632 8 4 . 8  ,115 1 . 0 5 8  172.6 300.1 .619A 1 .496  73 .5  1.348 1.1 3 . 7  53 .4  .39S 
-1.0 1.208 1 0 9 . 3  .335 .768 259 .9  S29.2  .Si1 1.026A 31.3 ,817  -e.6 - 2 7 . 7  C19.4 ~ 1 9 3  
3.40  6 .81  5 . 2 0  12 .48  2 /1 /2  46 .3  66 .1  2 4 . 2  ,385 4.761 2 2 . 8  3 3 5 . 0  22 .8  9 5 . 3 0  1 .449  
- . 2  1.083 103.1 .292 1 .226  293.1 526.8 .868 1.583A 9 5 . 3  .680  2 .0  -16 .1  E71.6 ,174 
-2 .4  .632 8 4 . 9  .414 1 . 0 1 9  1 7 2 . 1  300.5 .62OA 1 .497  7 3 . 6  1 .346  1.1 3 . 6  5 3 . 5  e393 
- 2 . 4  1.204 109 .2  .332 .763 259 .0  537.5 . 510  1.016A 9 1 . 2  .812 - 2 . 6  -26 .1  C l 1 . L  -180 
3.66  7 .06  5 .19  12.31 E/1/2 40.0 8 2 . 8  2 5 . 5  .390 4 .533  25.2 335.8  2 5 . 1  94 .80  1 . 3 7 7  
- . 3  1 .090  102 .5  ,286 1.241 298.1 522 .1  .E86 1.5961 96 .9  .687 2 . 0  - 1 6 . 1  2 6 0 . 9  , 1 8 8  
-2 .4  .628 8 4 . 6  ,422  1.054 172.5 297.5 .6lOA 1 .498  7 2 . 6  1.346 1.1 3 . 5  S 2 . 8  .410  
- 2 . 9  1 .200  110.0 .345 .?58 256.8 547 .6  .497 1.019 8 6 . 0  .e08 -3 .0  -21 .7  198.5 . 1 9 t  
3.95 7 . 3 4  5.31 12.47  2/1/2 35.9  1 0 4 . 5  2 5 . 1  .317 4 . 5 9 6  2 7 . 7  335.0 2 7 . 5  92 .90  1 .264  
.230 163 .0  5 . 0  
.243  292.4 -28.5 
.410 75.0 - 6 . 1  
14.41 10 .46  5 . 1 6  -- MARS ARRIdfiL DATE = 2445140 (19  JUN 19613 
- . O  1 .062  106 .8  .320 1.180 278.3  548 .0  ,803 1.557 87.2 .664 1 . 9  -13 .1  246 .7  . 1 3 7  
- 2 . 2  .626 8 5 . 8  .427 1.038 174.3  293 .6  .595A 1 .482  7 1 . 5  1.341 . 6  2 . 5  5 4 . 9  .429 
-1.0 1.221 1 1 0 . 9  .364 ,788  2 6 1 . 0  514.0 ,502  1.075A 103.3 -837  -3.0 - 2 6 . 6  224 .8  .a59  








4-5200 4-5580 .1  
4-5360.7 4-3530 
4-4680 4-5140 
4-5200 4-1381.3  
4-5361.3 * - I S 4 0  
,298 137.1 
,242  294.1 
.429 72.4 
14 .32  1 1 . 6 2  
1 6 . 3  
-27 .9  
- 2 . 6  
6 . 3 5  
.2T5 144.0  
.e36  293 .9  
.407  1 5 . 6  
1 4 . 0 1  11.04 
1 4 . 1  
- 2 8 . 3  
- 4 . e  
5 . 9 2  
- . O  1.068 101.5 .304 1.192 2 8 3 . 2  541 .3  .a29 1.5S4 8 9 . 4  ,610  1 . 9  -14 .6  217 .6  .140 
- 2 . 3  .631 86 .1  ,417 1.045 174.6 29Y.2 .609A 1 .481  72 .7  1 .343  .9  2 . 8  5S.9 .407  
- 1 . 5  1 .215  109.8 3 4 8  .779 261.1 520 .3  . 510  1.048A 9 9 . 6  .e27 - 2 . 6  -27 .9  2 2 5 . 6  .224 
2 .97  6 . 3 8  5 . 1 3  12 .94  2 /1 /2  6 2 . 0  5 1 . 1  2 1 . 0  e363 5 .489  1 9 . 3  336.1 19.3 O ¶ . O O  1.829 
.PI5 150 .7  
.e32  2 9 3 . 9  
.392  78.3 
1 3 . 7 1  1 0 . 5 9  
,237 157 .1  
,230  293 .6  
,567  79 .5  
13.56 10 .26  
1 1 . 6  
-28 .5  
- 5 . 7  
5.56 
9 .4  
- 2 8 . 6  
- 7 . 0  
5 .27  
- . O  1.074 104.3 ,292  1 .203  2 8 8 . 2  536 .6  . e 5 2  1 . 5 5 5 A  9 1 . 4  .676 1 . 9  -15.4 2 8 7 . 1  .148 
- 2 . 3  .634 86 .4  , 411  1.049 174.8  299 .7  .618A 1 .480  1 3 . 5  1 . 3 4 5  .9 2 . 9  5 8 . 6  . 3 9 2  
- 1 . 9  1.211 109.1 ,353  .772 260.9 527.3 . 5 1 5  1.029A 9 6 . 2  .e20  - 2 . 7  -28 .3  223 .5  . I 9 8  
3 . 1 2  6 . 5 3  5 . 0 3  12.53 2 /1 /2  5 3 . 0  6 2 . 3  2 3 . 3  .390 4 . 9 6 1  2 1 . 9  338.0 2 1 . 9  9 5 . 3 0  1 . 3 4 7  
- . O  1.080 1 0 3 . 2  .Z83 1.216 2 9 3 . 3  532.0 ,870  1.560A. 9 3 . 1  .86C 1.9 -15.8 274.7  . I S 8  
- 2 . 3  .635 86 .5  .403  1.051 174.9 500.6 .622A 1 .460  7 3 . 6  1 .346  .9 3 . 0  5 6 . 6  .SO7 
- 2 . 4  1.207 108 .9  ,328  .766 260 .2  5 3 5 . 3  - 5 1 5  1.0171 9 2 . 3  .815 -2 .6  - 2 7 . 3  E16.6 . lT9 
3 .32  0 . 7 2  4 . 9 9  12.30 2 / 1 / 2  4 5 . 6  77 .6  24 .7  .401 4 . 6 6 8  2 4 . 3  339 .1  2 4 . 2  95.00 1 . 4 7 2  
- . l  1 . 0 8 1  102.1 .2?6 1 .229  298 .I  527.4 -690  1.568A 9 4 . 7  ,669 1 . 9  - 1 5 . 9  280 .7  .168 
- 2 . 3  , 633  8 6 . 3  ,413 1.048 174.7 298 .9  .615A 1 .481  7 3 . 2  1 . 3 4 4  . 9  2 . 9  S8.4 . 3 9 7  
- 2 . 9  1.204 109.4 . I 3 5  .762 258.5 544.6 .SO7 1 .016  8 7 . 6  ,612  - 2 . 6  - 2 3 . 9  205 .0  ,182  
3 . 1 4  8 . 9 5  5 . 0 6  12 .34  2 /1 /2  39 .9  98 .2  2 4 . 9  e381 4 . 6 3 6  28 .7  356 .9  28 .5  93.60 1.584 
4-4010 4-5140 .221 1 8 3 . 2  6 . 9  
4-5200 4-5360.2  .e33  293 .9  - 2 6 . 4  
4-(ISOO.2 4-1550 ,397  78 .6  - 8 . 2  
13 .62  10 .07  5 . 0 1  
4-4660 4-5140 .206 168.9 4 . 4  
4-5200 4-1304.9  .266 294 .0  - 2 6 . 1  
4-5364.9 4-3560 ,173  6 1 . 2  - 8 . 7  
1 5 . 0 3  i i . 2 4  4 . 7 8  
-1 .  
- 4 .  
3 . 1  
1 . 0 9 3  101.0 ,271 1 .243  303.9 523 .0  .906 1.5791 9 6 . 1  .695 1 . 9  - 1 5 . 6  265 .7  . t 7 9  
,589  0 3 . 1  , 5 0 0  ,992  173.0 272.8 .496A 1 .487  6 4 . 0  1 . 3 2 2  . I  1 . S  4 8 . 9  .573  
1 .190  116 .0  .410 . I 4 7  244.9 365.1 ,395  1 .098  70 .9  ,191  - 5 . 2  -1l.S 176.5  .352 
7.18 6 . 4 6  15 .26  2 /1 /2  3 5 . 2  1 3 5 . 5  1 7 . 6  .183 6.327 3 5 . 9  326.8 35 .7  83.4L 1 , 0 1 1  
4-4860 4-5140  ,208  166 .9  4 . 4  
4-5200 4-5373.9 ,253  294.2 - 2 1 . 1  
4-S37S.9 4 - 3 5 6 0  .465 7 1 r 7  - 6 . 9  
14-11  10.33 4 .76  
- . l  1.093 1 0 1 . 0  .271 1.243 303.9 523 .0  -906  1.579A 9 6 . 1  .695 1.9 - 1 5 . 6  2 6 5 . 7  . l T 9  
-2 .1  .618 8 5 . 2  -444 1.027 173 .9  286 .0  .571A 1 .463  6 9 . 6  1 .336  . 5  2 . 2  5 3 . 0  ,465  
- 3 . 6  1 .197  112.6 ,367 .754 252.6 556 .4  ,463  1.046 79.1 .EO6 - 3 . 7  - 1 6 . 5  1 8 6 . t  . t 4 9  
3.79 7.18 5 . 5 4  1 3 . 3 4  2 /1 /2  35 .2  124 .9  21 .7  .276 5.106 3 1 . 1  334.4 3 0 . 9  68.7L 1 .198  
MARS ARRIVIL DATE = 2445150 129 JUN 1962) -- - -_I -___-____ .- - - __ - __ 
4-4830 4-5150 .e99  137 .6  1 6 . 7  
4-5210 4-S376.7 .236 295 .0  - 2 7 . 7  
4-S370.7 4-¶510 . 430  74.4  - 2 . 6  
14 .32  11.49 6 . 3 6  
4-4840 4 -5150  ,213  1 4 4 . 4  1 4 . 1 '  
4-5210 4-5380.9 .e30  294 .6  - 2 6 . 1  
4-536O.S 4-5520 .407 77.9 - 4 . 2  
13 .67  10 .65  5 . 6 6  
4-4850 4 - I l 5 0  .e51 1 5 1 . 0  1 2 . 5  
4-5210 4-5362.5 .e25  294.6 -26 .4  
4-5382.8 4 - 5 5 5 0  ,390  8 0 . 6  - 5 . 7  
13 .26  10 .36  5 . 4 9  
. I  1.061 106 .9  . S i 9  1.177 277.6 550.6 . E O 1  1 . 5 5 3  6 5 . 1  ,670  1.9 -12 .0  2 4 t . I  -134 
-2 .1  ,626 67 .4  .425 1.029 176 .5  292.6 ,5921 1 .466  71 .4  1.338 . 6  1 . 6  57 .9  -430 
- 1 . 0  1.225 110.9 .365 .793  261 .9  512.5 . 5 0 4  1.0631 104 .0  ,841 - 2 . 9  - 2 7 . 0  226 .9  .288  
2 .83  6.25 5.13 13.62  2 /1 /2  6 2 . 6  6 i . O  17.1 .323 6 .721  1 5 . 1  336.2  15 .1  9 1 - 1 0  1.860 
. I  1.066 105 .4  .301 1.181 282.9 546.1 .e29  1 . 5 4 5  6T.4 .675 1 . 8  -13 .8  2S3.9 ~ 1 3 3  
- 2 . 2  .634 6Y.6 .414 1.036 176.9 296.5 .607A 1.461 72 .6  1 . 3 4 1  . 6  2 . 0  19.0 . 4 0 7  
- 1 . 5  1.219 109.8 .346 .783  261 .9  518.6 .512 1.054A 100.5  .631 -2 .7  -26 .1  226.T e230 
C.82 6 . 2 3  4 .97  13 .02  2/1/2 70 .8  46 .6  1 9 . 9  .363 5 .766  18.3 338.6 1 8 . 3  94 .90  1.139 
. I  1 .072  104.1 .28? 1.197 288 .1  541.6 .a54 1.541 8 9 . 4  .681 1 . 8  -14 .9  264 .2  . I S ?  
- 2 . 2  .636 88.1 .407 1 .041  177 .2  299 .3  .617A 1.465 73.5 1 . 3 4 3  - 7  2 . 2  5 9 . T  ~ 3 9 0  
- 2 . 0  1.214 109.0 ,331 .776 261.8 125 .5  . I 18  1.033A 9 7 . 0  .E24 - 2 . 6  - L E . ?  2 2 7 . 3  .COO 
2 .90  6 . 3 1  4 .86  12.58 2/1/2 60.8 59 .0  2 2 . 3  .395 5.176 2 1 . 0  340 .6  L0.9 95.30 1.648 
.l 1.018 102.9  .276 1.208 293.3 537.1 .E75 1.5421 01.1 .688 1.6 - 1 5 . 4  L72.6 ,144 
- 2 . 2  .E39 08.2 .404 1.043 177.3  300.6 .622A 1.465 73.9 1.344 . 7  2 . 5  6 0 . 0  - 3 8 3  
-2.4 1.210 108.6 -324 .710 261 .3  533 .3  ,520 1.019A 93.) -819 -2 .5  -26 .1  L21.6 * 1 T 9  
3.04 6 .45  4.61 lC.30 P / l / 2  52.6 73.4 L4.0 .ill 4.811 L3.3  34L.l  L 3 . t  95.10 1 .568  
4-4660 4 - 5 1 5 0  .23C 1 5 7 . 3  1 0 . 2  
4-SLlO 4-5363.L .223  294.5 -26 .5  
4-3363.C 4-S540 ,583 6 2 . 1  - 7 . 1  
13 .02  9 .99  5 . 1 7  
4-4670 4-3150 . e l 4  
4-5210 4-536L.7 .e24  
4-586C.? 4 - 5 5 5 0  .SO8 
lL.95 
4-4860 4-5150 . I 9 6  
4-53TO.L 4-5560 .4C4 
13.15 
4-szio 4 - 5 3 1 9 . ~  .e34 
163.4 7 . 9  
294.6 -C6.4 
6C.n -8 .3  
9.15 4.90 
1.084 iOP.7 .26? 1.219 296.7 532.7 .E94 1.545A O L . 6  .69L 1 . 6  -15 .7  LIP.? - 1 5 t  
- L e i ?  -638 6 8 . 1  ,406 1 .042  177.C C99.7 .619A 1.465 r3 .0  1 . 3 4 3  - 7  C.L 59.8  ,386  
- 2 . 6  1 .206  106 .9  .327 .?65 260.0 542.3 .515 1.015 08.9 .@IS -$!.E -C5.5 tll.0 . I T 8  
3 . L l  6 . 0 2  4 . 0 1  lL.26  L / l / L  4 5 . 9  9L.6 t4.5 ,400 4.709 L 5 . T  34L.4 L 5 . S  94.10 1.484 
169.1 5.7 
L94.9 4 7 . 6  
70.3 - 9 . 1  
9 . 7 5  4.60 
136.1 1T.L 
C 9 5 . 1  -E?.? 
76.8 -a.o 
11.41 0.41 
4-4650 4-5140 .BO1 
4-3LLO 4-5360.1 .CSl 
4-05#0.1 4-8110 .431 
14.C7 
101 
8TOPOVER TlUE 1 60 DAYS t962 INBOUND SWINGBY 
- - . - - . . __ 
I 1 V 1 PSI 1 ECCEN SUA THE11 THE12 
1 3 V 3 PSI  3 ECCEN SUA THE13 THE14 
1 5 V 5 PSI  5 ECCEN SMA THE15 THE16 
OVA EVA - -OVO---E_VR _-TYPE SUN A-  S U N  R 
a 3  1.061 105.4 . S O 1  1.184 282 .5  550.8 
-1.9 1.222 109.7 .a46 .787 262.8 517.0 
- 2 . 1  .e37 89.6 .4iz 1.028 ir9.5 egs.6 
2 . 1 5  6.16 4.83 i3.ii z/i/z 8 0 . 5  46.3 
UISSION DURAllON = 680 DAYS 
M A R S  A R R I V A L  DATE i e445160 
9 JUL 1900 
V 2 I 2 OECL2 R A 2  SPEECP 
V 4 I 1 OECLl RA4 SPEECI 
V 6 I 6 OECL6 RA6 SPEED6 
I N C  RAP DECLP E T A  PERlC 
PER I H 















_ _  
PSI 2 
PSI  4 
PSI 6 
E 





LAUNCH A R R I V E  SPEEDS- ~ i i - 3 E C ~ i -  
DEPART SUNGBY 5PEE03 R A 3  OECL3 
6UNGBY RETURN SPEEDS R A J  OECLS 
PROP-. AERO-OVL - - -  
1-me40 4-5160 . e r a  144.6 15.2 
4-5220 4-5362.4 . z24  294.1 -28.0 
1 3 . 4 1  10 .12  5.88 
4-538P.4  4-5s20 .407 80 .0  -4.3 
,682 1.8 -12.9 249.3 ,129 
1.336 . 4  1.S 61.9 ,407 
, 8 3 9  -2.7 -28 .3  231.3 . P S I  
11.2 3 4 1 . 4  17.t 94.80 1 . 8 ~  
4-4650 4-5160 .249 151.3 
4-5220 4-5384.1 ,219 294.4 
4-5381.1 4 - 3 3 3 0  .3n9 n9.m 
13.1 











-28 .1  
-9.2 
- 1 . 2  
4 . 5 1  
. 3  
-2 .1  
-2 .0  
. 3  
-2 .1  
-2 .4  
2.82 




. 4  
-2.1 
-3 .3  
3.08  
2. r?r 
1.070 104.0 .284 1.193 287 .8  548.4 .854 1.532 87.5 .686 1.8 -14.2 260.4 
.641 89.9 ,404 1.034 119.8 298.8 .616A 1.452 73.5 1.540 .4  1.4 62.6 
1.216 108.9 .mi  .r79 262.7 523.7 .522 1.0311 97.1 .a28 - 2 . 5  -28.9 es0.r 
6.16 4.12 iz.63 2/i/z 69.7 56.0 21.4 .398 s . 3 ~  20 .0  343 .5  i9.8 9s.m 







t . 148 
. 3 r s  
.a80 . i r e  
1.181 
.146 
, 4 0 4  
. I O 2  
1 a466 
,141 



















. I  80 
1.169 
i .  156  
. 3 r 4  
___ 
.151 
. 4 5 4  
.Leo 
c.c5a 
1.076 102.7 m i  1.202 293.3 542.2 .e76 i . w e  89.2 .e91 1.1 - 2 5 . 0  269.9 
.e43 90.0 .4oo 1.031 180.0 300.8 . W ~ A  1.452 1 4 . 0  1 . 3 4 2  . 4  1.1 63.0 
1.213 108.4 . ~ z i  . r 1 3  262.3 531.3 , 5 2 5  i.02i~ 94.1 .e22 -2.4 - 2 s . r  ez6.i 









4-4810 4-5160 .PO$ 
4-5220 4-5365.0 .E17 
4-5185.0 4-5550 .380 
12.42 
4-4660 4-5160 ,191 
4-5220 4 - 5 3 8 2 . l  .223 
12 .41  
4-5302 .1  4-5500 .do4 
-. I - - MARS ARRIVAL DATE = 2445170 119 JUL 1982) 




-2 .0  





. 3  
- 2 . 0  
-2 .4  
2.88 
.t 







2 . 7 s  
2 . 1 4  
4-4810 4-5170 .SO7 138.8 
4-5230 4-5381.9 .227 294.3 
4-5861.1 4-5510 .43S 78.1 
14 .39  11.42 
4-4640 4-5170 .276 145.4 
4-1230 4-1383.0 .220 293.7 
4-5583.0 4 -9520  .407 81.9 
13.41 10.66 
4-5230 4-1385.7 - 2 1 5  293.2 
4-mso 4-1170 ,249 151.8 
4-5311.1 4-~9so .see 84.9 
12.14 10.01 
1.060 107.4 3 2 8  1.174 276.2 559.3 ,791 1.S56 81.1 ,685 1.9 -10.0 232.8 
.634 91.3 ,422 1.013 181.8 290.9 .5861 1.4410 71.1 1 . 3 3 3  - 2  . 5  63.4 
6.38 4.90 13.811 2/1/2 102.1 37.6 15.1 ,321 1.631 12.5 341.0 12.4 93.80 
1.064 105.6 .302 1.181 281.8 551.3 .e25 1.538 83.6 .689 1.8  -12.0 244.4 
.641 91.6 ,410 1.022 182 .3  295.2 ,603A 1.441D 72.5 1,336 - 2  .6 64.6 
1.224 109.7 .347 .791 263.6 515.5 .til? 1.065A 101.9 .E39 -t.6 -28.4 233.6 
6.11 4.73 13.19 2/1/2 90.1 44.5 18.0 .363 8.405 16.1 343.8 18.0 94.70 
























- 2 . 1  
17.9 
-21.9 
-2.  r 
6.88 
1.069 104.0 .283 1.190 287.4 551.5 -85.3 1.526 85.6 ,693 1.7 -13.6 255 .8  
,646 91.9 .401 1.028 182.8 298.1 .616A 1.4410 73.5 1.339 .e .6 65.4 
1.219 108.8 ,350 . I 8 3  263.6 522.1 ,524 1.04IA 98.4 ,831 -2.4 -29.1 233.6 
6.09 4.61 lE.69 2/1/2 79.3 53.3 20.5 .400 5.614 18.9 346.0 16.7 91.30 
1.074 102.6 .268 1.198 293.1 647.2 .871 1.519 87.4 .697 1.7 -14.6 266.0 
.648 92.0 ,396 1.032 183.0 300.6 .623A 1.4410 74.1 1.340 - 2  - 7  65.8 
1.215 108.2 .319 .776 263.3 529.1 .528 1.024A 94.8 ,821 -2.3 -29.1 230.L 
6.09 4 . S 4  12.34 2/1/2 69.4 65.8 22.5 ,426 3.126 21.2 347.6 20.9 95.40 
4-4660 4-5110 .226 158.0 
4-5230 4-5386.0 -212 292.9 
4-1586.0 4-1140 ,316 86.9 
i2.29 9.62 
4-4870 4-1170 .e05 164.0 
4-5230 4-5367.0 ,211 292.8 
12.03 9.30 
4-5250  4 - 5 3 8 5 . 1  -211 293.2 
4-¶86S,¶  4-5560 ,390 86.3 
11.96 9.13 
4 - 8 3 o r . o  4-1550 ,374 81.1  
4-4880 4-5110 .le6 169.6 
1.080 101.3 ,256 1.207 298.8 143.2 ,898 1,516 88.9 ,701 1.6 -15.3 274.7 
,649 92.0 .396 1.035 183.1 300.9 .624~ 1.442~ 74.2 1.341 . e  . r  61.9 
2.212 io8.i .sir ,771 262.4 538.0 .527 1.015~ 90.8 .sei -2.3 -27.6 2zi.r 
,645 91.6 .do2 t.oee 182.7 298.1  ai^ i.4410 13.4 1.338 .e .a  8 5 . 3  
6.15 4.53 12.18 2/1/2 60.9 82.8 23.6 ,430 4.892 23.4 348.4 23.0 94-90 
1.08s 100.1 ,247 1.211 304.8 539.3 .916 1.SiSA 90.2 ,706 1 . 5  - 1 5 . 1  282.0 
1.208 108.9 .328 .766 260.3 547.8 , 115  1.018 86.2 .819 - 2 . 5  -23.9 209.1 
6.24 4.62 12.31 2/1/2 53.9 104.1 23.2 .396 4.966 26.1 341.9 23.8  9 S . 0 0  
- MARS ARRlVAL DATE = 2445180 (29 JUL 1982) I__ ._ 
1.060 107.9 .333 1.173 275.0 163.5 ,782 1.564 T 9 . 2  ,693 1.9 -9.4 229.1 
-639 93.6 , 421  1.009 184.9 290.2 .584A 1.4330 71.0 1.331 - . O  - . l  61.9 
6.58 4.86 13.91 2/1/2 111.1 36.i 14.2 e 3 1 9  6.079 10.9 343.2 10.8 93.00 
1.235 110.9 , 3 1 0  .eo7 264.1 108.2 .so9 1.106~ 105.9 .e54  - 8 . 0  -LI.D 232.4 
. I  











4-5386 .4  
4-1180 .ZOO 




4-5367.1 . P i 3  
1 2 . 7 2  
4-3160 . 2 2 1  
4 -1388 .4  ,210 
4-1540 . 3 7 3  
12.16 
4-8530 . 301  
146.1 16.0 
291.5 -28.3 
0 3 . 1  -4.4 
10.10 6.01 
152.4 14.1 






9.56 5 . 0 1  
.e 
-1.9 
-1  . J  













,696 1.8 -11.3 
,331 - . o  - . l  
. e43  -2 .5  -28.4 
14.8 5 4 1 . 9  14.0 
239.8 .:34 
67.0 ,407 
2 3 5 . 1  ,246 
94.70 L.063 
1.069 104.1 ,284 1.187 286.8 555.9 ,850 1 . 5 2 5  83.9 
1.222 108.7 , 3 3 0  ,766 264.4 520.6 ,527 1.0451 99.0 
.64i 94.1 ,400 1.025 106.2 298.3 . s i 5 ~  i.c.5~ 73.5 
6.08 4 . 5 8  w . 1 5  z / i / z  89.5 50.9 19.8 .do2 5.810 
.700 1.7 -13.0 250.8 . 1 2 9  
,338 -.o -.I 87.8 .so7 
,834 -2.3 -29.1 236.5 ,212 




i . z i  r 108.1 
,704 1.6 -14.2 
,340 -.O - . l  
.828 -2.2 -29.3 
20.0 380.0 19.6 
261.3 .12l 
68.3 . 3 ? 3  
233.8 .le5 
95 .60  1.838 
4-4870 4-5160 ,203 164.4 
4-5240 4-5388 .0  ,209 290.9 





6 .9  
-26.6 
- 9 . 5  
4.46 
-25 .6  
-9 .4  
4 . 2 3  
4.14 
1.9  
- 7  1.070 101.2 
-1.9 , 6 5 5  94.2 
-2.1 1.214 107.9 
t.60 s.oi 4.4a 
e 7  1.003 99.9 
-1.9 ,663 94.1 
- 9 . 1  1.211 100.4 
2.64 6.06 4.52 
I - 2 5 3  
' .a93 






1.203 298.6 548.3 
1.031 186.6 301.5 
i?/l/Z 70.0 78.8 
1.210 304.8 544.7 
1.027 166.3 299.6 
2/1/2 62.3 99.0 
. r r 4  263.5 536.1 
.r69 261.8 545.6 
.a98 1.507 87.2 
,626A 1.4380 14.5 
.532 l.Ol6A 91.8 
23.2 . u t  4.912 
.9ir 1.503 8a .a  
.WOA 1.43s~ 1 3 . 9  
23.2 .4ir 4.911 
. 5 2 3  1.011 61.4 
,708 1 . 5  - 1 5 . 1  
1.340 - . O  -,l 
a624 -2 .1  -28.S 
2z .e  350.9 t1.r 
.rii 1.4 - 1 5 . 1  
1.339 -.o - . 1  
.e22 -2.3 -25.3 
24.6 310.6 24.0 
1.296 -.o - . o  
.e05 -5.6 -12 .9  
42.6 335.6 4 2 . L  












t r 8 . e  4-4660 4-8160 .la3 170.0 
4-5311 .0  4-5560 - 3 8 0  89.4 
I - I L I ( O  4 - 5 3 8 r . o  . z i t  290.5 







4-1367 .3  4 - 5 5 1 0  
4-4690 4-5180 
4-5240 4-5383.1 




13.49 i o . r e  
.e 1.086 98.1 ,234 1.218 311.2 541.2 .933 i . 5 0 2  89.6 
2.71 6.12 8 . 5 5  i6.61 ~ / i / 2  5 5 . 8  139.7 13.9 8 . 2 1 3  
-1.9 -574 91.4 . 5 3 1  .934 181.3 261.8 .438A 1.4300 60 .4  
-5.8 1.194 121.0 .I16 .752 242.2 568.2 .364 1.139 65.9 
. i o  175.1 1.9 - 8  1.086 98.1 .234 1.218 311.2 541.2 .933 1.502 69.6 . n s  i.t -16.3 285 .5  
11-11 9.06 4.23 2.71 6 . i ~  4.84 iz.94 e/iiz 55.8 i~3.0 20.7 .324 s.512 29.1 341.9 28 .5  89.6~ 
*224  292.2 -26.0 -1 .9  -640  93.6 .419 1.010 185.0 290.8 ,588A 1.4330 ?l.E 1 .332  - e 0  -.l 66.1 
* 4 3 1  64.3 - 9 . 9  - 3 . 8  1.206 110.0 .S59 .764 256.9 557.8 ,489 1.038 8 0 . 5  a818 -2.9 -19.6 199.6 





.431 . e24 
1.481 












.8 1.064 $06.3 ,312 1.179 279.8 S64.0 .BIZ 1.S47 19.9 .?04  1.9 -10.8 
-1.9 .e53 96.4 .409 1.011 189.4 294.6 .6OlA 1.4320 12.4 1.335 -.E - . 7  
3.02 6.43 4.13 13.37 2/1/2 109.6 40.0 16.6 .36l 8.929 13.3 347.9 13.0 
-1.6 1.230 109.1 .340 ,799 265.0 si2.7 , 521  1.017~ 103.0 .a46 -2.5 -26.4 
L35.6 
69.t 
94 .  90 

















- 8  1.060 
-1.9 .6S6 
- L . O  1.224 
L.74 6.15 




e 0  1.071 
-1.0 .664 -r.r l.Ll0 
1.53 1.04 
104.4 .e87 i. w a  
io8.r .329 .m 96.1 ,399 1.024 
4.61 lL.81 WlIP 
102.T .e60 1.195 
96.6 ,393 1.030 
100.0 -316 ,782 
4.13 lt.41 L/l/t 
06.1 ,391 1.03t 
io1.c .tw i.roo 
ao1.o .si0 .77a 
4-50 it.ir e/i/t 




, 292.0 556.9 
1190.4 301.1 
065.0 126.4 
' 09.4 59.0 
I L9O.L 553.3 
' 100.0 3OL.L 
, 00.0 14.0 
j L64.S 134.4 
. 8 4 I  1.527 82.L 
.el51 1.4340 73.9 
.529 1.049A 99.6 
19.3 .403 5.SS9 
.625A 1.4350 74.8 
.S31  1.029A 06.1 r:.a .436 3.353 
.e91 i.1OL 65*0 
.OLEA 1.4350 74.7 
.I30 l.Ol7A 9t.S 
t3.O -451 1.OLl 
.el? 1,406 Oe.9 
. 6 M A  1.4810 14.8 
,130 1.014 00.4 
L3.8 .45$ 4.SOl 
.or3 i.rie 84.0 
,108 1.1 -1z.5 
.a31 -t.t -rs.i 
. a i  1.0 -33.9 
i.340 -.c -.e .ea; -e.i - m . 4  
1.338 -.E - . 8  
10.8 150.3 15.9 
10.7 3 IL .O  10.1 
,114 1 . 5  -11.0 
1.141 -.C -.9 
.OtT -C.O -C6.1 
. T l O  1.3 -16.0 
1.840 -.L -.e 
.et4 -L.l -LO.L 
L8.O 318.4 Lt.3 




95 .  60 
4-4860 4-5190 .L 
4-St50 4-1360.0 .L 
4-Sa80.0 4-5540 .3 
IC. 
4-4810 4-8100 .L 
4-8LIO 4-3390.3 .Z 
4-3800.3 4-58SO .S 
11. 
4-4000 4-1100 -1  
4-8000.0 4-1300 .3 
11 a 










































.e a,oot o9.0 .L~O i.too uo4.s 140.0 
-1.0 .66L 00.6 ,398 8.030 100.4 801.0 
-8.1 1.L13 101.0 ,814 .VTt C03.0 143.1 
2.m 3.94 4.18 ~t.ii t/wt 11.1 04.1) 
102 
STOPOVER T l U E  : 00 D A Y S  UIS3lON DURATION 680 C A Y S  
UAR3 ARRIVAL O A T E  i- 2445190 
A AUC i9nz - - 
LAUNCH ARRIVE-SPEED1 R A 1  OECLl I 1 V 1 PSI  1bCCEN SUA WET1 THE12 PERlH APHEL PSI  2 V 2 1 2 OECL2 RA2 SPEECZ 
DEPART SUNGBY SPEED3 R A 3  DECL3 I 3 V 3 PSI 3 ECCEN SMA THETI THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  3PEEOa 
SUNGBY RETURN SPEEDS R A 5  OECL5 I 5 V 5 PSI 5 ECCEN SMA THET5 THE16 PERIH APHEL PSI  0 V 6 I 0 O E C L I  R A 6  S P E E C S  
PROF AERO OVL -OVA _ E V A  -0VO -EVR -TYPE SUN A SUN R KAPPA - A  E INC RAP OECLP E T A  PERlC -_ _ _ _  __ 
1-4890 4-5190 ,163 173.1 8.8 .9 1.081 98.6 .250 1.213 311.1 546.0 ,934 1.492 8 A . 0  ,721 1.1 -10.5 281.9 , 118  
4-5250 4-5304.1 ,321 295.6 -25.3 -2.0 ,548 94.2 . 5 7 7  .902 183.1 252.6 .381A 1.4220 56.3 1.283 -.2 - a 4  51.5 
4 - 5 3 0 4 . 1  4-5170 , 7 1 3  63.6 -9.3 - 6 . 7  1.192 124.8 .571 .750 237.7 568.8 ,321 1.178 0 1 . 1  ,803 -6.9 -12.1 182.6 . 4 8 3  
14.07 11.53 4.20 2.54 5.96 7.33 18.15 2/1/2 64.1 141.1 12.0 . l i e  9.547 48.0 334.9 47.6 78.2L 1.012 
4-4890 4-1190 ,163 175.5 8.8 .9 1.087 98.6 .230 1.213 311.1 546.6 .934 1.492 88.0 .721  1.1 -16.5 281.9 a 1 1 8  
4-5210 4-1380.7 .219 288.0 -28.3 -1.9 .6S3 96.4 ,408 1.017 189.4 294.9 .602A 1,4330 72.5 1 .335  -.2 -.I 09.3 ,406 
1-1386.7 4 - 5 1 7 0  ,406 88.8 -10.1 -3.6 1,209 109.6 .340 . 7 6 7  259.4 554.6 , 501  1.028 82.1 .E22 -2.5 -21.7 205.8 ,201 0 
11.46 8.92 4.20 2.54 5.90 4.72 12.19 2/1/2 64.7 117 .3  21.5 -365 1 .553  26.5 351 .6  25.8 91.40 1.187 









MARS ARRIVAL DATE 2445200 (18 AUG 1982) - --- -- -_  __ 
1.0 1.064 106.9 .321 1.180 278.3 568.1 ,801 1.558 78.1 .113 1.9 -10.6 232.9 
-1.8 .662 99.2 .410 1.020 193.7 294.8 .601A 1.4380 72.4 1.336 -.4 -1.4 7 1 . 1  
-1.6 1.233 109.7 .349 ,803 265.7 511.5 .522 1.083A 103.1  ,850 -2.4 -28.4 239.3 
3.29 6 .70  4.90 13.46 2/1/2 117.9 39.2 10.3 ,360 7.064 11.6 349.0 11.3 95.10 
1.0 1.068 104.8 .293 1.185 284.7 564.8 .838 1.533 80 .5  .716 1.8 -12.1 241.9 
-1.8 .668 99.3 .401 1.028 194.4 298.8 .016A 1.4400 73.0 1.339 - . 4  -1.5 71.7 
-2.0 1.226 108.6 .330 .792 265.9 517.9 .531 1.053A 100.1 .840 -2.2 -29.1 241.2 
2.90 6.31  4 . 7 8  12.87 2/1/2 108.9 46.9 19.1 .a04 0.029 14.8 352.0 14.2 95.90 








4 - 4 8 4 0  4-1200 ,298 
4-5260 4 - 5 3 8 1 . 7  ,227 
4-¶387.7 4-1520 .409 
14.54 
4 - 4 8 S O  4-5200 -262 
4-5260 4-5389.? ,222 










4-4860 4-5200 0231 160.0 13.0 .9 1.012 103.0 .271 1.192 291.1 561.5 .a69 1.514 82.1 .119 1.6 -13.6 251.4 -124 
4-5200 4-5391.L 0219 281.9 -28.9 - i . 8  .672 99.4 .394 1.034 195.0 301.1 .626A 1.4420 74.5 1.342 -.I, -1.6 72.2 ,570 
4-SS9l.L 4-5540 ,310 92.8 -7 .0  -2.4 1.222 101.8 .3lS . 7 8 5  265.8 525.0 .537 1.032A 96.1 .834 -2.0 -29.4 240.0 ,195 
12.13 9.87 3 . 1 1  2.60 0.07 4.70 12.44 2/1/2 99.0 17.3 21.4 .439 5.580 17.2 553.8 16.5 90.40 1.924 







4-5260 b-5389 .3  
4-5309 .3  4-5510 
,205 165.7 11.4 
,217 281.1 -20.9 
,302 94.3 -8.8 
11.96 9.44 4.77 
,183 1 7 1 . 1  10.1 
,298 281.7 -28.9 
,365 94.5 -9.8 








2.46 5 .88  
101.4 
99.4 














1.198 297.5 13e.1 
1.037 195.3 303.2 
.779 265.3 532.9 
2/1/2 90.4 71.6 
1.204 304.1 534.9 
1.036 195.2 302.6 
.774 204.2 541.7 









84.1 .122 1 . 4  -14.8 200.8 ,117 
14.9 1.343 - . 4  -1.0 72.4 ,302 
93.2 .829 -1.9 -28.9 234.4 -109 
5.013 19.2 3 5 5 . 0  18.4 90.30 1.842 
85.4 .124 1.3 -15.9 269.6 . l i s  
1 4 . 7  1.342 - . 4  -1.6 72.3 . S 0 5  
89.2 ,827 -1.9 -27.0 224.1 ,164 
4.901 21.2 355.4 20.4 91.40 1.762 
86.6 .727 1.1 -16.8 277.3 ,112 
73.4 1.339 - . 4  -1.4 7 1 . 6  
84.2 .e25 -2.2 -23.0 210.9 1::; ' 
S.178 24.2 354.4 23.4 9Z.60 t .650 
,162 116.1 9.5 
-223 282.9 -28.8 
.390 92.2 -10.3 
11.44 9.00 4.19 
1.1 1.000 98.5 ,228 1.210 310.9 351.8 .934 1.485 
-1.8 ,667 99.3 ,402 1.027 194.3 298.0 .613A 1.4400 
-3 .5  1.211 108.8 ,327 .?TO 261.3 552.2 .518 1.022 
2.44 5.86 4.81 12.40 2/1/2 74.1 112.4 22.3 -395 
____ MARS ARRIVAL OATE = 2445210 (28 AUG 19821 - 
4-4650 4-S210 ,272 155.2 14.9 1.1 1.068 101.3 . S O 1  1.186 283.2 568.9 .e29 1.542 78.8 .724 1.8 -12.1 238.9 -149 
4-5270 4-5590.9 ,237 277.7 -28.7 -1 .7  .681 102.4 .404 1.038 199.0 299.8 .619A 1.4580 73.7 1.543 - .0  -2.1 73 .0  .380 
4-5390.9 4-5530  ,388 91.9 -6.2 -2.1 1.229 108.8 ,330 ,795 266.5 516.6 .533 1 . 0 5 8 A  100.0 .843 -2.1 -29.0 243.2 -224 
14.14 11.00 5 . 8 1  3.14 6.55 5.14 12.94 2/1/2 111.4 45.1 19.3 ,404 5.977 13.1 353.4 12.4 96-10 E.011 
4-1660 





























13.2 1.1 1.012 103.3 
-28.7 -1.7 .SO5 102.4 
-7.7 -2.4 1.224 107.8 
5.27 2.81 6.22 5.07 
1 1 . 7  1.1 1.076 101.0 
-28.7 -1.7 ,687 102.4 
-9.0 -2.8 1.220 107.3 
4.83 2.00 0.01 S.03 
10.5 1.1 1.081 100.1 
-28.7 - 1 . 7  .087 102.4 
-9.9 - 3 . 0  1.217 107.3 
4.40 2.47 1.89 5 .03  
.e76 1.191 289.9 
,398 1.045 200.3 
.Si1 3 8 7  266.5 
12.48 2/1/2 209.1 
,256 1.197 296.5 
,594 1.048 200.7 
.300 , 7 8 1  266.2 
12.19 2/1/2 100.6 
.240 1.202 303.3 
,394 1.048 200.0 
.305 , 110  201.1 
12.08 Vll2 92.4 
565.9 .a63 1.519 
303.0 .629A 1.4600 
523.6 .540 1.035A 
3 5 . 0  21.7 .442 
562.8 ,690 1.503 
304.8 .635A 1.4610 
531.4 .542 1.020A 
68.6 23.S ,460 
559.7 .913 1.491 
304.6 .635A 1.4010 
140.1 .S40 1.013 
80.0 24.1 .A64 
80.9 
































- . e  -2.3 
-1.8 -27.5 







237.8 . 1 7 0  
97.10 1.027 




4-4890 4-1210 ,103 170.8 9.9 1 . 2  1.085 98.6 ,228 1.207 510.3 556.8 e932 1.482 85.2 ,734 1.0 -17.2 272.2 e l l 0  
4-5270 4-1391 .0  .235 277.3 -28.7 -1.7 ,683 102.4 .401 1.041 199.9 301.1 .025A 1.4590 74.1 1 .344  - . O  -2.2 73.2 -379 
4-5391 .0  4-1570 .379 95.1 -10.4 - 9 . 4  1.214 108.2 .318 , 7 1 3  262.8 550.1 ,126 1.019 81.4 .e27 -2.0 -24.1 215.6 . 1 7 7  
11.72 9.32 4.20 2.40 5.82 5.11 12.27 2/1/2 84.9 108.1 23.2 -419 4.961 21.8 356.5 20.6 94-50 1 .004  
4-4900 4-1210 .144 181.1 IO. 
4-5270 4-1375.0 ,289 286.5 -27. 
4-s375.0 4 - 1 5 8 0  ,187 7 7 . 7  -10. 
12.03 10.41 3.9 
1.3 1.089 97.2 ,218 1.212 3 1 7 . 6  554.2 ,948 1.476 80.1  ,736 .8  -18 .4  279.1 ,100 
-2.0 ,618 102.3 .SO2 ,957 192.8 268.4 .476A 1.4380 03.0 1.309 - . 0  - 1 . 3  00.2 .587 
-5.5 1.201 118.5 ,478 .760 246.4 568.8 .391 1.124 08.3 , 8 1 1  - 4 . 6  -10.2 193.1 . 3 7 7  
2.37 5 . 7 9  0.41 15.77 2/1/2 70.4 139.7 1 4  - 1 7 4  7.987 37.7 346.2 37.1 8 1 . 5 1  l.218 
4 - 4 9 0 0  4-1210 - 1 1 4  181.1 10.2 1.3 1.089 97.2 .el8 1.212 317.6 554.2 .9 1.476 8 0 . 1  ,736 - 8  -10.4 279.1 .100 
4-5270 4-1383 .9  ,255 281.7 -28.2 -1.8 , 6 5 7  102.2 .441 1.004 196.1 285.3 .5LA- , 4480  09.1 1.330 -.I - 1 . 7  7 0 . 5  ,411 
0-5365.9 4-1180 , 4 1 1  86.8 -10.3 - 1 . 4  1.207 112.7 .390 ,166 254.7 564.0 .IC' ~ 064 76.2 ,823 -3.2 - 1 8 . 8  200.3 .270 





4 - 4 8 7 0  








UARS ARRIVAL 01 . .. . iTE : 2445220 ( 7 SFP 1982) -I-------- - 
1.064 206.4 304.9 .631A 1.4950 7 4 . 9  1.353 -.e -2.9 74.0 
.790 207.2 522.4 ,542 1.038A 97.7 ,839 -1.8 -29.e 241.0 
2/1/2 117.6 52.9 22.6 , 4 8 5  5.106 13.7 356.2 12.5 98.10 
1.196 295.2 567.2 .E85 1.508 81.2 , 7 3 7  1.4 -14.8 052.0 
1.069 206.9 307.0 . 6 4 O A  1.4910 75.5 1 . 3 5 4  - . 8  - 3 . 1  74.1 
, 783  266.9 530.0 .545 1.021A 94.3 .834 - 1 . 7  -29.0 241.0 
1.191 288.3 5 7 0 . 0  .e54 1.528 79.4 , 1 3 4  1 . 6  -13.5 244.3 





4- 5394. ? 
4-5550 
4-5220 





1.3 1.072 103.9 .283 
- 1 . 0  ,703 105.8 . 4 0 4  
-2.5 1.226 1 0 7 . 1  .314 
3 - 0 4  6.4s 5.67 12.52 
1.2 1 .076  102.0 ,261 
-1.6 , 706  105.8 . 401  
-2.8 1.222 107.1 .304 

















































1.2 1.081 100.3 .243 
- 1 . 6  . T O 6  1 0 5 . 7  .400 
-3.0 1.218 107.1 .301 













1.3 1.081 98.8 .229 
- 1 . 6  .702 105.8 . 4 0 5  
-3.4 1.210 1 0 7 . 1  ,311 
2.43 5.83 5.08 12.27 
1.206 309.4 101.7 .930 1.482 63.9 . ? 4 1  1.0 - 1 7 . 4  207.1 
1.064 200.4 504.0 ,6331 1.4950 1 4 . 6  1.312 - , 8  -2.9 7 4 . 0  
.175 204.0 548.2 ,553 1.016 86.3 .629 -1.8 -24.9 220.0 
2/1 /2  95.5 104.0 24.1 .441 4.679 19.4 5 1 7 . 9  S0.0  90.00 
4-4900 4-5220 .146 182.0 10.5 1.4 1.089 97.3 ,218 1.210 310.9 559.2 .941 2.474 84.9 . 7 4 3  .I -18.9 273.9 -107 
4-3260 4-S370.0 .347 281.5 -20.8 -2.2 ,596 107.6 . 5 7 0  .927 194.6 256.1 .399A 1.4500 57.4 1.290 - . 9  - 1 . 5  64.2 ,697 
4-5370.8 4-5S00 .697 73.1 -9.8 -6.0 1.199 123.9 .559 . 7 5 1  239.6 1 7 0 . 1  .354 1.181 01.5 - 6 l A  -0.4 -I5.2 190.9 a474 
14.39 12.03 4.00 2.30 5 . 1 0  8.03 17.94 2/1/2 89.0 142.1 12.1 .124 9.412 43.0 543.9 43.1 70.1L 1 . 0 4 0  
4-4900 4-5220 .140 182.0 10.5 1.4 1.089 91.3 .E16 1.210 316.9 519.2 .941 1.474 64.9 .743 . I  -10.9 273.9 . l o 7  
4-3280 4-5388.7 .e68 274.0 -28.2 -1.0 .688 105.9 .421 1.041 204.0 294.5 .591A 1.4810 1 1 . 7  1.344 - a 6  -2.5 72.9 e426 
4-3306.1 4-5180 .420 92.0 -10.6 -4.0 1.211 110.5 .355 .TI0 258.7 560.e ,497 1.043 79.6 .be1 -i?.l -20.8 206.5 ,227 
le.30 9.94 4.00 2.30 1.78 5.94 le.98 L/1/2 89.0 126.6 ll1.l ,352 5.451 23.8 315.4 22.6 91.00 1.479 
- - . - - - MARS ARRIVAL DATE = 2445230 ( 1 1  8EP 19821 ~ -- 
4-4670  4-3230 .224 168.9 11.8 1.4 1.076 102.5 .208 1.197 293.6 571.5 .870 1.117 79.8 .744 1.4 -15 .0  249.1 - 1 4 0  
4-1290 4-5390 .1  .291 267.1 -21.8 -1.6 ,730 i09.4 .415 1.104 214.3 310.3 .%48A l . l i 6 O O  16.0 1.361 -1.0 -3.6 7 3 . 7  -551 
4-I390.1 4-5110 . 5 1 5  99.8 -9.2 -&?.e 1.224 107.0 .SO2 .786 267.1 528.1 .548 1.023A 94.6 .OS0 -1.6 -29.0 244.1 - 1 7 3  
14AF 11.60 5.06 2.90 6.37 6.54 ie.23 L/l/2 118.6 03.2 26.4 -478 4.373 IS.? 356.1 11.9 100.00 1.614 
4-4800 4-5230 .191 
4-B290 4-5390.4 ,291 
4-6398.4 4-5580 . D J l  
13.68 
74.1 10.7 1.4 1.081 100.1 ,247 1.201 300.6 108.7 ,904 1.498 01.4 ,?46 1.E -16.3 L55.9 -126 
!60.9 -27.6 -l.S .731 109.1 .412 1.105 e14.5 319.9 .6YOA I.5010 76.L 1.366 -1.0 -3.6 73.7 - 3 1 1  
00.1 -10.2 -3.0 l.&PO 106.8 .298 .781 267.0 537.0 .J48 I.014A 01.3 .033 -1.1 -86.0 L56.3 - 1 5 9  
1.10 4 .03  e.70 6.11 6.54 11.05 ~ 1 1 2  i i i . 8  79.6 e7.s m 7  4.~06 i5.e sm.0 1 3 . 3  SP.?D 1 . ~ 0 ~  
103 
5TOPOVER TIME : 60 D A Y S  
- .- - . . _ _  
LAUNCW ARRlVE SPEED1 R A l  - 0 E C L l "  
OEPART SUNGBY SPEED3 R A 3  DECL3 
SUNGBY RETURN SPEEDS R A 5  DECLS 
PROP AERO D V L  _-____ - -. 
4-4900 4-5230 ,149  1 8 3 . 1  10.4 
4-5290 4-5591.9 .299 269.0 -27.8 
4-5391.0 4-5580 .402 96.S -10.8 
13.18 10.17 4.03 
1982 INSOUNO SWINGBY 
~ - - 
1 1 V I P S I  1 ECCEN 
1 3 V 3 PS1 3 ECCEN 
I S V I P S I  5 ECCEN 
DVA EVA DVD EVR 
1 . 5  1.088 97.1 .219 
- 1 . 7  .719 109 .7  .429 
-3.8 3.214 109.3 .336 
2.41 1.83 6.74 12.85 








2 /1 /e  












Af  HEL 







P S I  1 
P S I  6 
83.7 




M I S S I O N  OURATION * 660 D A Y S  
MARS ARRIVAL DATE = 2 4 4 3 P I O  
l ?  SEP 198P 
V 2 1 2 DECLL R A L  SPEEDP 
V 4 I 4 D E C L I  R A 4  SPEED4 
V 6 I 6 OECL6 R A 6  SPEED6 
I N C  R A P  DECLP ETA CERIC _ _  - ~~ 
.7SO . I  -19.L 269.D -110 
1.359 -1 .0  - 5 . 5  73.5 .4OP 
19.7 35r.3 18.L 94.10 1.418 
.as0 -1 .1  -21.7 2 1 1 . 4  . t o 5  
-- MARS ARRIVAL DATE = 2441240 (27 SEP 1942) -- - 
4-4890 4-5240 ~ 1 7 7  180.2 9.8 1.1 i.08S 99.4 .e36 1 . 2 0 6  306.6 S70.S -921 i.491 81.4 . T S S  .9 - i 6 . O  CS9.S .¶E6 
4-1300 4-5397.3 e340 263.9 -2 l .O -1.S .765 ii3.5 .431 1.164 222.0 314.8 .658A 1.6?00 7 6 . r  1.583 - 1 . 1  -4.5 7L.L 
4 -5597 .5  4-S570 ,354 102.r -10.9 - 3 . 3  1 .220  106.9 .e99 .779 284.6 144.4 ,646 1.013 88.1 .OS4 -1.4 - L O . l  119.4  * I 5 8  





MIS3IQH DURATION 460  O A Y S  
M A R S  ARRIVAL CITE : 2445770 
an uim 10.1 
ETOPOVER T I M E  D 60 DAY3 1984 OUTBOUND SWINGBY 
." .".. - - -  
LhUNcH SWNGBY EPE%Ol- R A ~ - D & L l ~ - l - - k - l  --P3l -~-EcCEN-SMA- THE11 THETZ PERIH -APHEL -PSI 2 V 2 I 2 OECL2 R A Z  3PEEOe 
6WNG8Y ARRIVE 8PEEOS R A 3  OECL3 1 3 V 3 P S I  3 ECCEN SMA THE13 THE14 PERlH APHEL PSI 6 V 4 1 4 DECL4 R A 4  SPEED' 
DEPART RETURN 8PEEO5 R A I  OECLS I 5 V ti PSI 5 ECCEN SMA THE15 THE16 PERlH APHEL PSI 6 V 6 1 8 DECL6 R A 6  5PELO6 
PROP AERO OVL O V A  EVA OVD EVR TYPE 3UN A-SUN R A P P A  - A  _ _  P DECLP ETA PERIC 
4 -5140  4-1563.3 ,339 143 .7  2.4 - 4 . 5  .904 109.9 .376 ,867 224.7 275.6 . 5 4 1 A  1.1930 69.8 1.265 - 3 . 2  - 8 . 6  3 6 - 5  ,436 
4-5583.3 4-5770 ,438 18.3 11.3 3 . 7  1.382 107.1 .472 1 .186  304.4 515.6 ,626 1.716A 108.9 .626 -3 .5  - S O . Z  257.6 -509  
4-5630 4-6020 e 2 1 1  169.9 11.9 2.0 . 7 S 4  110.4 .367 1.385 231.6 415.0 ,876 1.8900 104.0  1 .141  - . e  2 l . S  69 .6  $ 3 0 3  
18.68 11.65 7.13 7.01 $0.39 4 . 5 1  14.29 1 /2 /2  33.7 18.3 26 .9  .316 4.296 132.0 3 3 3 . 8  42.3 61.6L 1 .043  
MARS ARRIVAL DATE e 2415770 (10 MAR 19841 -- -- -- ____ - 
-_ 
4-5520 4-5576.L - 2 4 1  154.5 -3 .7  
4-5640 4-6000 .286 161.6 11.9 
4 - 5 5 3 0  4-5560.4 .e72 147.9 - . 6  
4-5360.4 4-5760 .432  15.2 8 .9  
4-5640 4-6010 ,260 165.2 9 . 5  
17.56 11.61 5.66 
4 - 5 i i e . t  4-5roo  . 4 s 3  11.4 7.4 
i r . 4 6  11.73 5 .33  
MARS ARRIVAL DATE L: 2445780 ( 2 0  MAR 19641 -- 
- 4 . 0  .e02 99.4 .379 . 7 5 5  196.1 252.8 .469A 1.0410 
2 .6  1.366 108.8 ,464 1.130 298.0 525.0 ,605 1 . 6 5 5 A  
1.4 .e20 115.6 ,432 1.586 248.2 406.4 .901 2.2720 
5.72 9 . 1 0  6 .40  14.66 l / Z / l  44.2 25.2 26.8 ,293 
- 4 . 2  .84S 104.3 .363 .798 208.6 262.4 .5OeA 1.0870 
2.9 1.371 107.3 .458 1.145 302.1 522.5 .620 1.670A 
1.0 .796 114.0 .408 1.496 242.5 410.8 ,886 2.1070 
5.96 9.34 5.74 14.62 1/2/1 4 0 . 9  21.8 26.9 .323 
6 7 . 8  
102.3 
L03.6 
4 .315  




. .  
1.194 - 1 . 1  - 4 . 2  3 5 . 0  .4s3  
i . i m  . 5  2 1 . 4  55.4 .see 
,600 - 2 . 2  -27.6 250 .6  -26Cl 
1 5 4 . 0  322.2 23.7 65.6L .e10 
1.224 -2.4 -6 .4 37.4 .432  
.610 -2 .7  -29 .1  2 5 4 . 5  e 2 6 9  
1.162 .9 L4.0 82.0 -321 
145.2 3L7.4 31.3 63.1L 1.068 
4-5540 4 -5585 .0  -327  142.6 2.7 -4 .3  ,911 109.2 .361 .e77 226.4 277.9 .S6lA 1.1940 V l . 2  1.270 -3 .0  - 6 . 9  36.9 a410 
4 - 5 5 6 5 . 0  4-5780 .410 19 .3  11.2 3 .4  1.376 106.0 .453 1.162 306.6 519.8 .636 1.686A 105.2 ~ 6 2 0  - 3 . 3  - 9 0 . 7  L 5 6 . 1  .e60 
4-5640 4-6020 .242 183.8 -6 .2 -4 .1  .774 112.4 .368 1.424 236.7 415.0 .E71 1.9770 104.6 1.150 8.0 41.6 6 5 . 0  - 3 3 7 0  
16.42 12.18 6 . 8 9  6.23 9 .61  5.29 14.95 1/2/1 37.8 26.3 26 .7  ,358 4.339 130.7 334.8 4 3 . 3  60.7L 1.194 - 
4 - 5 5 1 0  4-5573.L 
4-557S.L 4-57PO 
4-5050  4-5990 
4-5¶20 4-5517.5 













11 .15  
,264 
. 4 l 2  
* 294 





1 5 . 2 ?  












5 . 0 4  




- . 4  
6.6 
7.7 
5 . 1 1  
- M A R 3  ARRl 
-3.8 .782 9 4 . 6  
2.2 1.358 109.3 
1.4 .E80 119.1 
4 .99  8.36 8.23 
-3.9 ,811 99.2 
2 .4  1.362 107.8 
1.1 . O S 1  117.6 
1.18 8.14 7.40 
- 4 . 1  .E54 103.9 
2.7 1.568 106 .1  
. 7  .e23 116 .1  
9.34 8 .72  6 .63  
[VAL DATE = 2445790 ( 3 0  MAR 19641 - 
.387 .737 187.4 246.9 .451A 1.0220 
.460 1.103 295.0 5 3 1 . S  .595 1.611A 
.511 1.859 258.9 402.1 . B I D  2.8080 
.365 .763 196.7 2 5 5 . 1  .484A 1.0410 
,451 1.116 299.4 529.1 ,612 1.620A 
,472 1.696 253.3 406.4 ,895 2.4970 
.349 .807 209.7 265.7 .525A 1.0880 
.444 1.129 303.8 S26.1 a626 1.631A 
.441 1 . 5 7 4  247.6 410.7 .E80 2.2660 
15.29 1 /2 /1  54.2 29.4 25.7 .283 
15.17 1 /2 /1  4 9 . 9  25.5 26.4 ,317 
13.06 1/2/1 46 .1  22.1 28.5 . S I 4  
67.2 1.160 -1.0 
97 .1  .589 -1.6 
103.9 1.213 a 6  
66.7 1.200 - 1 . 7  
98.7 .596 - 2 . t  
1 0 4 . 5  1.194 - 7  
4.376 153.8 322.6 
70.3 1.230 -2.3 
100.2 .EO8 -2.6 
104.9 1.176 1 .2  
4.366 144.6 326.0 
4.489 160.2 3 1 7 . 1  
-2 .5 3 2 . 1  
-L6.6 244.6 
20.2 4 9 . 3  
16.8 8 7 . I L  
-4 .4  3e.e 
-28.1 249.6 
22.2 5 5 . 4  
24.0 64.9L 
-8 .6  36.0 
-29.5 L 5 3 . 6  
2 4 . P  62.0 
31 .7  62.1L 
4-9S40 4-S186.5 .317 141 .$  5.0 -4.2 .918 108.6 .348 .e87 2 2 8 . 0  282.0 .578A 1.1960 72.4 1 . 2 7 5  - 2 . 9  - 9 . 2  37.1 -360 
4-5566.8 4-5790 .366 20.2 10.9 3.2 1.371 105.0 .437 1.144 308.7 524.1 .644 1.644A 101 .6  -816  -3.2 -31.1 257.9 - 2 5 3  
4-3610 4-6020 -268 166.6 1.9 -l.O .798 114.5 .415 1.480 241.8 414.9 .866 2.0940 105.3 1.161 2.6 31.4 66 .4  ,342  




4 .97  
- 3 . 7  
6.9 
8 . 5  
5.10 
__ -*- - MAR8 ARRIVAL DATE = 2445800 ( 9 APR 19841 
- 3 . 1  .787 94.6 .379 .741 187.6 250.2 ,460A 1.0220 6 7 . 8  1.163 -1.0 - 2 . 5  33.L 
2.1 1 . 3 5 5  108.9 .453 1.094 295.6 5 3 5 . 7  ,599 1.589A 93.S ,590 -1.8 -26 .4  C42 .0  
1.2 .923 121.2 .572 2.111 264.0 401.9 ,904 3.3190 105.0 1.239 - 6  20.7 49 .1  
-3 .9  ,817 99.0 , 5 5 5  .769 197.2 257.5 .496A 1.0420 89.4 1.204 - 1 . 7  - 4 . 5  38.6 
4 .59  7.98 9.15 ie.02 i /wi  61.6 29.8 25.3 .295 4 .559  180.1 317.4 i 8 . s  er.iL 
2.2  1.359 i 0 7 . 3  .442 i . i o 6  300.4 533.3 . a 7  1 . 5 9 4 ~  9 5 . 3  . W E  -2.1 -26.2 e47.4 
1.0 .a07 119.7 .5zz i . 8 6 0  256 .4  406.5 .e89 2 . ~ ~ 0  1 0 5 . 5  i . 2 1 5  .s 22.1  5 5 . 7  
4.69 6 . 0 8  6 . 5 7  15.80 1/2/1 56.5 2S.9 28.0 ,356 4.446 153.9 323.1 23.9 64.2L 
4-5530 4-5562.9 .256 1 4 5 . 6  - .2  -4.0 .660 103.7 .338 . E l 4  210.6 268.4 .536A 1.0890 7 1 . 1  1.234 -2.3 -6.6 36 .4  ,397 
4 -5562-9  4-SEOO .397 1 7 . 1  8.3 2.5 1.565 105.8 .433 1.117 305.1 531.0 .634 1.601A 96.8 ,606 -2:s -29.7 L52 .2  .223 
4-5660 4-6010 . I 3 4  166.6 6.3 .I -851  116.2 .481 1.685 252.7 410.5 ,874 2.4960 105.9 1.194 1.3 25 .2  62.3 .369 
16.10 13.28 8 . 6 1  4.82 6 . 2 1  7 . 6 7  15.61 1 /2 /1  52 .3  22.1 28.0 .382 4 . 4 4 0  144.5 326.3 31.6 6 8 . X  1.314 
4-5340 1-1167.0 ,310 140.7 
4-¶860 4-6020 .SO3 171.3 
16.41 15.49 
4 - ¶ S ? O  4-5642.L .404 15L.L 
4-5690 4-6050 .e26 190.0 
18.65 13 .45  
4 - 5 5 ~ r . a  4-5600 . 3 m  20.9 
4 - 1 ~ 4 2 . ~  4-5800 .e15 . I  
--- 
3 . 3  - 4 . 0  .923 108.2 .338 ,894 2 2 9 . 3  285.4 .592A 1.1970 7 5 . 3  1.279 - e . *  -0 .1  37.3 .370 
10.4 2 .9  1.367 104.2 ,424 1.130 310.3 528.S .E50 1.609A 9 8 . 2  .614 -3 .0  - 3 l . S  tS6.0 .e30 
2.3 - . E  .E26 116.6 .448 1.157 246.8 414.7 .880 2.2550 108.2 1.176 2.4 28.6 69 .1  .363 
6 . 5 7  4 . 9 9  8 . 3 6  6.65 15.48 1/2/1 48.3 20.L 25.6 .439 4.479 129.2 336.2 4 4 . 1  70 .3L 1.526 
12 .1  -.I 1 . 0 7 ~  i i 2 . 0  A S  1.204 ze.8.0 382.4 .704 i . 7040  96.5 1.396 -3 .6  -18 .3  3.0 . e 7 5  
-12.0 -2.4 1.393 82.6 . 4 i z  i . i e e  24.9 i i i . 8  .TOOO i.86~~ io1.z .ESO .E - 2 2 . 1  ~ 7 4 . 7  . e r e  
6.8 3 .3  , ? 5 4  111.0 ,382 1.324 226.8 42V.l ,618 1.8300 101.0  1.131 -1.6 16.5 94.5 .a44  
8 . 5 t  @.LO 9.S8 4.93 11.09 l / l / C  32.2 11.9 7.0 . I 9 6  16.319 114.6 311.8 96.5 61.2LIL.LSL 
- MAR8 A R R I V A L  DATE a L441810 (19 A M  19841 
- 8 . 1  -3,s .azo ~6.9 ,349 ,772 197.5 w 6 . 7  .SOLA 1 . 0 4 ~ 0   IO.^ i . eo t  - 1 . 1  - 4 . 8  8 7 . 1  . * i s  
1.0 .e ,930 1ei.s . s a 5  t . 1 ~ 5  ee~.s 401,s .ear a . m o  i01.6 i . r ~ t  1.1 23 .1  99.3 . * I D  
1 .09  4.54 7 . 1 3  9.06 i 6 . m  i i e i i  64.4 LO.( e5.1 .349 4 . 5 ~ 9  114.4 ac8.0 23.4 9 3 . 0 ~  t . t a o  
0.4 C.1 1 .357  107.0 , 1 5 5  1.091 300.7 537.6 . 8LO 1.1711 91.9 ,600 - L . O  -2V.9 L 4 4 . 0  .LO3 
106 
M I S S I O N  OURAllON 520 O A V 5  
WAR5 ARRIVAL DATE = 2445770 
IO WAR 1984 
LAUNCH SUNGBY 6PEEOl  R A I  OECLl I 1 V 1 PSI I ECCEN-%IA-THETI T H E T Z P E R I H  -APHEL'-PSI L--V 2 I 2 OECLC RAL 8CEEOE 
BWNGIY A R R I V E  OPELO3 RA3 OECLS I 3 V 3 PSI 3 ECCEN 3MA THE13 THE14 PERIH APHEL P31.4 V 4 I 4 OECL4 RA4 W E E O '  
O L C A R T  RETURN 9PLEO5 R A 5  OECLl I 5 V 5 PSI 5 CCCEN 3MA THE13 THE16 PERIH APHEL P31 6 V 8 I 8 OCCLI RAE 6CCE06 -- -I--- A.-- DVO -EVR---TY-PE- 4UN-A SUN R -!AP?A----A - DECLP ETA P L R l C  
6TOCOYE8 T I M E  L 60 O A Y 6  1984 OUTBOUNO 3WlNGBY 
- 
MARS ARRfVAL DATE 3: 2445770 (10 MAR 1984) -- 
4-5540 4-5563.3 -339 143.7 2.4 -4 .3 ,904 109.9 -376 ,867 224.7 273.6 .541A 1.1930 69.6 1.265 -3.2 -8 ,6  36.5 
4-5583.8 4-5170 -436 16.3 11.3 3.7 1.362 lOV.1 .472 1.186 304.4 515.6 .E26 1.746A 108.9 -626 -3 .5  - 3 O e 2  257.6 a309 
4-5830 4-6060 , 1 4 7  199.4 a 8  1.9 .690 102.9 .340 1 .227 206.2 432.2 . E l 0  1.6440 106.3 1.105 - . O  22.9 102.3 -316  
17 .25  10.24 7.13 ?.Ol 10.39 3.10 14.34 1/2/2 33.7 V.6 26.9 .316 4.298 132.0 335.6 42.3 61.6L 1.043 
4-ssSo 4-5566*7 a418 140.2 3.2 -4.3 1.002 114.3 ,413 1.032 247.8 295.7 .606A 1.4580 72.5 1.336 -5 .7  -11.4 32.6 
4-5566er 4-5770 -417 23.2 16 .2  5.0 1.389 105.5 .469 1.211 309.7 512.3 .E43 1.78OA 110.5 -642  -4.9 -32.8 260.6 ,326 
4-5630 4-6070 -141  210.1 -3.2 1.9 .E77 100.P .341 1.201 202.3 436.5 -792  1.6100 101.1 1.097 - .O  22.0 110.8 -323  
19.27 11.82 8.85 7.46 10.63 2.97 14.66 1/2/2 31.3 5 . 5  29.1 .346 3.975 108.6 358.0 57.8 81.6L 1.029 
- MARS ARRIVAL DATE : 2445780 (20  MAR 1964) ---------------- - -  -- 
4-5470 4-5627.0 ~ 1 5 0  190.8 54.9 7.5 ,910 87.8 .169 .E68 169.0 356.0 ,721A 1,015 89.4 1+273  -10.8 -73.2 23.9 *e46 
4-5627.9 4-5760 ,248 22.7 -18.9 -3.3 1.416 90.8 -446 1 .301  357.4 $02.0 -121  1.861A 112.9 .E90 L . 2  -19.9 L75.6 -353  
4-5640 4-5990 -313 158.4 13.4 1.6 .E45 117.0 .462 1.701 233.7 402.1 . e l 6  2.4860 103.0 1.192 - 3  19.4 49.3 * S 2 5  










































9 . 6 2  










5 . 1  
5.66 
7.4 .go7 89.2 
-2.8 1.416 68.9 
1.4 .E20 113.6 
8.26 11.65 6.40 
-4.0 .802 99 .4  
2.6 1.366 108.6 
2.4 .736 106.9 
5.72 9.10 4.17 
-4.Z .E45 104.3 
2.9 1.371 107.3 
2.2 .719 106.9 
5.98 9.34 3.15 
-169 











































90.0 1.274 -10.6 -73.2 20.4 -248  
113.3 .692 1.6 -20.9 276.0 ,556 
103.6 1.176 . I  21.4 55.4 .322 
2.097 90.8 17.9 - 1 1 . 7  83.4L 1.071 
102.3 .600 -2.2 -27.8 CJO.6 ,260 
105.5 1.127 -.I 21.5  85.6 .316 
4.313 154.0 302.2 23.7 85.6L ,970 
69.3 1.224 -2.4 -6.4 37.4 . 4 3 i  
103.6 .E10 - t . 7  -29.1 254.5 .e69 
106.0 1.117 - .4 22.P 84.0 .319 
4.306 145.2 327.4 3 1 . 3  63.1L 1.066 
6 7 . 6  1.194 - 1 . 7  -4.2 35.6 .*sa 
4-5540 4-5585.0 -327 142.6 2 .7  -4 .3  .911 109.2 ,361 .877 226.4 277.Q .16lA 1.1940 71.2 1.270 -3.0 -6.9 3 6 . 9  ~ 4 1 0  
4-5565.0 4-5760 .410 19.3 11.2 3.4 1.376 106.0 ,433 1.162 306.6 519.6 .636 1.688A 105.2 ,620 -3.3 -30.7 256.1 see0 
4-5640 4-6060 ,163 197.3 1.9 2.1 .703 104.9 ,347 1 .239  212.9 431.6 .EO9 1.6680 106.6 1.106 - . 3  22.0 102.5 e 3 2 1  
16.55 10.32 6.89 6.23 9.61 3.42 14.64 1 / 2 / 2  37.6 6.1 2 6 . 7 ,  -356  4.339 130.7 334.6 , 4 3 . 3  60.7L 1.194 
L-SSSO 4-5590.6 ,404 139.3 5.8 -4.2 1.003 113.5 .399 1.039 249.6 300.4 .624A 1.4J30 74 .0  1.339 -3.5 -11.8 52.7 - 5 6 6  
4-1590.@ 4-5780 -366 24.0 16.0 4.6 1.362 104.3 .446 1.183 312.3 316.7 ,653 1.714A 106.8 ,632 -4.6 -33.3 261.6 ,294 
4-5640 4-6070 . l a2  206.9 -1.9 2.0 .E89 102.7 .341 1.206 201.0 436.1 ,792 1.6250 107.2 1.099 - .2  21.3 111.0 ,325 





























~ 2 4 9  
,294 
i r . 1 9  
169.1 53 .8  7.0 
16.5 -21.6 -3.6 
160.5 11 .7  1.4 
12.20 3.97 7.04 
186.9 55.3 7.0 
13.7 -18.0 -3.0 
163.6 10.1 1.1 
11.34 3.94 7.10 
- MARS ARRIVAL 0 
,910 87.6 -169 
1.403 90.1 ,419 
.880 119 .1  .ill 
10.41 8.23 15.29 
,907 69.2 .169 
1.404 86.2 ,421 
. E 5 1  117.6 ,472 
10.47 7.40 13.17 
ATE = 2443790 ( 3 0  MAR 1984) 
.E66 169.0 3S6.3 .72lA 1.015 69.5 1.273 
1.243 35a.6 508.7 ,722 1.764A 106.7 .E70 
1.659 2S6.9 402.1 ,910 2.6080 103.9 1.213 
2/1/1 26.7 29.4 50.4 1.061 9.348 91.6 
.E67 116.0 360.5 $721  1.013 90.0 1.274 
1.244 6.0 148.4 .7200 1.7691 109.0 .E71 
1.696 253.3 406.4 .E95 2.4910 104.5 1.194 




16.0 - 7 . 2  
-10.3 -72.3 
1.8 -20.2 
13.3 * 7  22.2 -9.3 
- 1 0 . 7  -72.3 













6 2 . 0  
71.6L 












183.6 57 .6  7.3 ,905 90.7 .170 .e66 163.6 364.7 .720 1.0150 0 0 . 7  1.275 
9.1 - 1 5 . 1  -2.7 1.403 86 .3  .424 1.243 12.4 148.4 -7160 1.771A 109.2 .670 
166.7 7.7 - 7  ,623 116.1 .441 1.374 247.6 410.7 .E80 2.2680 104.9 1.176 
10.64 4 .01  7.16 10.53 6.63 13.06 2/1/1 26 .1  22.1 57.6 .972 2.071 92.4 
4-5510 4-5575.t  ,223 160.5 -6 .1 -3.6 .782 94.6 ,367 .737 167.4 248.9 ,451A 1.0220 6 7 . 2  1.180 -1.0 -2 .J  32 .7  e4bS 
4-557S.L 4-1790 ,461 6 . 4  6.2 2.2 1.358 109.3 .460 1.103 295.0 531.5 .S93 1.611A 97 .1  ,589 -1.8 -P6.6 244.6 .e31 
4-5650 4-6030 ,263 184.8 21.5 7.7 ,775 112.7 .394 1.405 235.6 419.1 .E51 1.9590 105.7 1.147 -5 .9  4 .0  78.5 e 3 5 1  
15.84 10.85 5.04 4.99 8.38 5 - 6 1  15.24 1/2/2 54.2 23.9 25.7 .e83 4.469 160.2 317.1 16.6 67.3L -960 
4-5520 4-1'117.5 ,233 153.5 - 3 . r  -3.9 . E l l  99.2 .365 a763 196.7 25S.5 .484A 1.0410 68.7 1.200 - 1 . 7  -4 .4 36.2 ~ 4 3 6  
4-5577.5 4-5790 ,436 $ 2 . 4  7.2 2.4 1.362 107.6 .451 1.116 299.4 529.1 .612 1.62OA 96.7 .598 -2.2 -26.1 249.6 .e37 
4-5890 4-6040 .E23 163.8 9 . 6  3.2 , 7 3 3  110.9 .378 Z.345 229.9 423.3 ,637 1.6530 106.1 1.135 - 1 . 5  16.6 66.0 ,332 
15.16 10.00 5 . 2 0  5.16 8.54 4 .81  14.85 1 /2 /2  46 .9  13 .9  26.4 -317  4.376 153.6 322.6 24.0 64.9L 1 . O W  
4-5530 4-9561.6 .264 146.7 
4-5561.0 4-5790 .412 16.2 
4-1610 4-6050 .ZOO 169.1 
15.33 9 .99  
4-5140 4-5596.5 ,517 141.5 
4-!!566.¶ 4-5790 . I 0 6  20 .2  
4-5650 4-6060 .102 106.0 
16.12 LO.56 
- . 4  -4 .1  .e54 i 0 3 . 9  
8 .6  2 . 7  1 .366 106.5 
5.8 2.8 . 7 s 5  109.0 
5.71 1.34 8 .72  4.21 
5 . 0  -4 .2  . g i b  i o 8 . a  
10.0 3.2 1.371 ip5.0 
2.6 2 .5  .718 106.0 































0 . 9  .26.3 





i . i s 6 0  r 2 . 4  
i . 6 4 4 ~  1 o i . a  
1.7010 106.9 
.400 4.390 
, 1.230 -2.3 -6.6 36.0 
,606 - 2 . 6  -29.5 253.8 
1.123 - .6 20 .6  94.C 
I 144.6 328.0 31 .7  62.1L 
1.275 - 2 . 0  -9.2 57.1 
I .616 -3.L - 3 1 . 1  C 5 7 . 9  
1.113 - .6  21.0 l O t . 6  
I 120.7 331.7 44 .1  79.6L 
4 - 1 5 5 0  4-5592.A .592 138 .5  6 . 0  - 4 . 0  1,006 112.8 -168 1 .046  251.2 305.0 ,640A 1.4510 75.4 L.342 -5 .4  - I C . 3  32.4 ,362 
4-151C.4 4-5790 .S I2  24.6 15 .7  4 .e  1.377 103.1 a430 1 .162  314.9 521.1 ,662 1.662A 103.3 e627 -4.4 - 3 3 . 9  L 6 t . C  .266 
4 - 5 6 5 0  4-6070 . l a 7  201.4 - . 9  2.2 ,702 104 .7  a 3 5 1  1.219 211 .7  435.7 e791 1.6470 107.4 1.lOt -.I 2 O . S  111.1 . 3 3 I  
1 7 . 6 7  11.73 6.27 5.89 9.26 3.51 14.82 1 1 2 / 2  39.4 6 . 2  29 .0  . 4 S 9  3 .969  101.2 2 . 1  5 9 . 1  O2.3L 1 . 3 7 1  
4-5170 4 -5641 .6  -406 192.0 12.6 - .4  1.074 112.0 .416 1.212 268.4 381.8 .705 1.7180 96.4 1.398 -3.5 -16 .2  3 . 6  a275 
4 - 5 8 4 1 . 9  4-5790 .275 4.0 -11.8 -2.3 1.404 83.3 .431 1.237 21.6 148.9 .7050 1.71041 109.4 .667 . 8  -22 .3  Z M . 7  . J l r  
4 - 5 6 5 0  4-6090 .l51 225 .6  -8 .5  2.0 .674 100.0 .351 1.164 199.6 444.0 . I S 6  1.S720 108.6 1.083 - . 4  17 .1  128.0 ,339 
18.99 11.71 8.16 7.22 10.59 3.19 14.99 f l l / 2  26.5 2 . 1  6 . 4  .797 11.970 66.9 196.1 -7b.7 63.4L11.519 
--- MARS ARRIVAL DATE = 2445800 I 9 APR 1984) 
4-5470 4-1625.L .140 166.3 5 2 . 6  6.8 -910 6 7 . 8  a169 
4-5625.2 4-5600 .e33 15 .0  -24 .7  -4 .0 1.394 69.1 ,400 
4-5660 4-5990 .40S 162.8 10.1 1.2 ,923 121.2 .S72 
19.56 13.49 3.93 6 .09  9.47 9.55 18.02 
4 - 5 4 6 0  4-5632.t  .137 101.9 84.6 6.7 .SO7 89.2 ,169 
4-563t .L 4-¶600 .e34 10.1 -20.0 -3.3 1.394 8 7 . 1  .4OZ 
4-5660 4-6000 .367 165.8 8.5 1.0 . O B 7  119.7 .322 
i8.m 12.47 3.90 6 . i ~  9 . 9 0  6 .57  15.80 
.721A 1.015 89.5 1.273 
-7220 1.663A 1 0 4 . 7  . E 5 6  
.904 3.3190 1OS.O 1.239 
46.7 1.107 2 .521  9 3 . 3  
. I21 1.013 90.1 1.274 
.7190 1.685A 104.9 .6¶6 
.E89 2.6310 103.5 1.215 
31.8 1.098 2.291 93.9 
-10.0 - 7 1 . 3  23.1 . 2 1 S  
2 . 6  -11.3 275.2 . t ? 4  
.E 20 .7  49.7 .389 
1 3 . 7  - 4 . 9  @+?.EL 1.663 
.E34 e 7 5
.9 22.7 51.7 ,376 
9.2 - 7 . 7  14.5L 1.416 
-10.0 2 -71.4 io z 2 1 5 , s  20.3 
.e68 169.0 316.5 
1.202 1 .7  135.2 
2.111 264.0 401.9 
Z / l / l  32.1 29.8 
,667 176.0 360.4 
1.202 6.0  115.0 
1.860 256.4 406.3 
I 2 / l / l  31.6 23.9 
4 - 1 4 9 0  4- I636.E .144 162.6 57.0 7 .1  .SO1 90.7 .170 .E66 163.7 364.V .720 1.0150 9 0 . 7  1.27s -10.3 -72 .0  16.2 e 2 4 4  
4-5636.L 4-5600 -244 S . 8  -16.3 -2.6 1.394 65.9 .405 1.200 14.4 135 .1  , 7 1 4 0  1.686A 105.1 .6¶5  1.4 -20.6 275.4 -276  
4-5660 4-6010 ,334 168.8 6.3 .I .835 116.2 ,481 1.685 252.7 410.¶ .E74 2.4960 1 O S . 9  1.194 1.5 25.2 62.3 -369  
17.60 11.65 3.96 6.11 9.53 1.67 15.6% +?/I/% 31 .1  22.5 16.0 1.008 2.130 93.7 5.3 -10.3 6 8 . l L  1.130 
4-5500 4-5168.8 .e28 
4-5566.0 4-5600 .A80 
4-5660 4-6020 -303 
4-1B10 4-9373.S .2 i8  
4-55Y3.9 4-5800 .451 
4-8060 4-6030 ,320 
16.61 
10.m 
166.9 -6.9 -3.6 ,764 90.4 
I 4.4 5 .0  1.9 1.351 110.1 , 171.3 2.3 -.E .826 116.6 
I 11.97 3.12 4.14 7.93 6.85 
I 160.0 -6.2 - 3 . 1  .787 94.6 
9.2 5.9 2 .1  1.311 108.9 
!166 .2  -95.9 -12.4 .EO0 114.6 









1 .721 180.6 244.7 
1.081 290.2 538.4 
11.557 246.8 414.7 
1 I/2/1 67.9 L0.2 
I .?41 167.8 250.9 
, 1.094 295.6 535.7 
1.480 240.9 418.8 
, l / W l  61.6 39.5 
4-65LO 4-557@.3 .I127 182.7 - 3 . 1  -1.0 . 8 i 7  99.0 .319 .769 1 9 7 . t  LS1.J 
4-3570.8 4-5800 . re3  $3.3 - 9  L.L 1.3S9 107.3 -448 1.106 300.4 135.3 
15.41 10.77 9.10 4.69 8.01 B.67 ll.t9 1 l W E  56.9 17.0 
4 - S ~ O L . ~  .e88 145.1) - . t  -4.0 ,660 103.1 .SSB .OS4 Z l O . 6  268.4 
4-6100 .39? 1 7 . 8  0.3 t .  L.363 103.1 .433 1.111 30g.1 331.6 
4-0000 .Le8 190.0 6.e 3. . r94 ir8.o .see i . 3 ~ 4  ~ e e . 0  ~lt?.i 
I6.88 10.33 1 .S l  4.8 1.e1 4 . 9 1  i S . 0 I  1 / t / e  38.3 11.9 
4 - ~ e e o  4-0040 ,1158 i 6 r . i  1 . I  S.3 ,116 513.0 .399 1.383 231.') 4C3.0 
.426A 1.0160 63.9 1.167 - .4  -.9 L 7 . 9  .486 
,176 l,Jb6A 91.4 .380 -1.1 -24.2 L35 .2  . L I Z  
.E60 2.2SSO 1 O I . t  1. lV6 t . 4  29.6 69.1 ,363 
$24.2 .e55 4.76C 163.6 310.6 13.8 90.00 *936 
,460.4 1.0220 67.6 1.183 -1.0 -2.5 53.1 . 4¶1  
,146 0.07SO 106.5 4.1119 14.L 60.3 63.Y .440 
t 8 . 3  .E91 4.159 160.5 817.4 86.5 07.1L 1.050 
.so9 L.SBSA 93.5 . S ~ O  -1.6 -20.4 ~ 4 2 . 0  .e14 
107 
6TOPOVCR T l W C  n 60 O A T @  1964 OUTBOUND SUlNGBY W13010N OURATlON (LO O A 1 5  
WAR3 ARRIVAL DATE I 2441800  
9 APR 1984 - 
LAUNCH OWNGBI I)PEEOl--  R A l  -0ECLl-f'l - V 1 - P S I  l r C C E N  -0HA THE11 THE12 PERlH APHEL PSI L 
OWNGEY ARRIVE OPEEO3 RA3 OECL3 I 3 V 3 PSI 3 ECCEN SWA THE13 THE14 PERlH APHEL PSI 4 
OLPART RETURN OPEEOI R A 5  OECLS I 1 V 5 PSI 5 ECCEN SWA THETS T H E T I  PERIH APHEL PSI 6 
-- .- PROP . _ A ~ R O - O V ' _ ~ V A ~ - ~ V A - O ~ O ~ E V R  -TYPE SUN A SUN R KAPPA - - A  E 
4 - 5 5 4 0  4 - 5 5 0 1 . 0  ,310 140.1  3.3 -4 .0  ,923 106.2 .336 ,694 229.3 281.4 .592A 1.1910 13.3 
4-5161.6 4-5600 . 310  20.9 10.4 2.9 1.361 104.2 ,424 1.130 310.3 126.1 .E50 l.609A 9 6 . 2  
4-8600 4-8060 ,201 1 9 5 . 1  3 . 2  2 . 1  . I 3 1  109.0 .510 1.275 222.1 431.2 .a04 1.7460 101.4 
11.94 10.91 6 . 5 1  4.99 6.36 4.36 11.02 l / 2 / 2  46.3 9.1 21.6 -439 4.419 
V 2 1 2 OECLL R A 2  OPEC02 
V 4 I 4 OECL4 RA4 @PEE04 
V 6 1 6 OECLI R A 8  E P E E 0 8  
INC RAP OECLP E T A  CERIC 
i .219-- -2.9 -9 .1 37.3 .310 
. E l 4  - 3 . 0  -31.5 156 .4  ,230 
1.116 -1.1 19.6 102.V . 3 4 0  
129.L 336.2 4 4 . 1  19.3L 1.5L8 
4-5550 4 -5594 .1  .362 131.9 6.4 -3.6 1.010 i 1 2 . 2  ,319 1.050 252.5 309.0 e652A 1.4460 16.6  1.343 -3 .3  - 1 2 . 1  32.1 - 3 4 0  
4 -5594 .1  4-5000 .340 25 .1  11.1 3.8 1.313 102.2 . 4 1 1  1.146 311.3 525.5 A 1 0  1.62lA 9 9 . 9  -624 - 4 . 1  - 3 4 . 3  261.6 .PSI 
11.21 11.99 6.05 11.25 6.64 3.94 14.96 1/2/2 44 .4  6 .1  26 .1  .S i0  4.031 103 .1  4.4 S O . ¶  8 2 - 8 L  1.579 
4-5860 4-6016 .i86 202.6 -.e 2.4 . r i r  io6.e  . s i t  1.234 216.6 435.3 ,769 1.6190 101.1  1.101 - . O  19.9 i t 1 . L  .339 
4 - 5 5 1 0  4-1642.L ,404 152.L 12 .1  -.S 1.012 112.6 .411 1.204 268.0 382.4 -104 1.1040 96.5 1.396 -3 .6  -16.3 3.6 * L r 5  
4-564L.L 4-5600 -215 .I -12.0 -2 .4 1.393 62.6 ,412 l . l p 2  24.9 111.8 .1000 1.663A 101.2 ,650 * E  - L 2 . l  L14.1 *i??E 
4-5660 4-6090 ,161 221.1 -1.4 2 . 1  .E66 102.1 .353 1.111 204.4 443.4 ,151 1.1810 106.6 1.066 -.6 11.0 128.1 e341 
16.12 11.91 6.S2 6.20 9 . 1 8  3.39 11.03 l / l / 2  32.2 2 . 1  1.0 ,196 10.319 114.6 311.6 56.3 6 1 * L L l L * 2 3 2  
_. MAR8 ARRIVAL DATE = 2141610 I19 APR 19U4) - -  - -_-_ 
4-5460 4-5632.8 ,135 105.1 14.3 6.6 .907 89.2 . l o 9  .E61 116.0 360.4 .?21 1.013 90 .1  1.214 -9 .9  -11 .1  20 .3  - 2 3 2  
4-1632.1 4-5610 - 2 3 2  1.4 - 2 2 . 3  -3 .6 1 - 3 8 ?  67.4 .361 1.112 9.1 161.3 .?le0 1,621A 101.1 ,647 2 . 3  - 1 7 . 9  274.8 *e44 
4-5610 4-6000 - 4 1 1  166 2 1 U 9 930 121 9 161 2.121 263 1 4 0 1  9 ,062 3.3660 106.6 1.242 1.1 23.1 56.5 - 4 8 s  
19.16 1 3 . i 3  3 . i 9  5.;3 i . 1 1  9 .66  16.19 W l / l  31:E 26:s 49.5 1.119 2.396 91.0 1 .9  -8 .4  T l - l L  1 ,563  
4-5490 4-5636.L .142 162. 
4-5636.L 4-5610 .e41 3 .  
4-1610 4-6010 ,319 i l l .  
4-5500 4-5566.0 .e29 165. 
4-3166.0 4-¶610 .486 4 .  
4-5610 4-6020 -344 113. 
4 -5510  4-1114.) .e11 159.  
4-5514.2 4-1010 ~ 4 4 8  9 .  
4-5610 4-6030 e315 1 1 4 .  
16.41 12.0 
16.20 i 2 .a  
i i . 4 3  i 3 . a  
¶E .  





I 5 . 1  
j 4 .  
1 .o 














1 /2 /1  
* 143 
1.087 





31 .1  
364.1 .120 1.0110 90.7  1.215 -10.4 -71.6 
161.4 . I 130  1.621A 101.2 -645 1.6 -19.8 
410.2 ,667 2.8390 101.0 1 . P l 6  1.4 L5 .4  
23.0 14.3 1.032 2.165 94.6 2.6 -9.4 
244.3 .424A 1.0160 6 5 . 6  1.166 - . 4  -.9 
142 .1  .573 1.576 8 7 . 6  .583 -1.4 -23 .1  
414.4 .e13 2.4860 101.2 1.194 2 . 2  28.7 
20.3 23.6 .212 4.840 166.4 310.2 13 .1  
250.8 .463A 1.0220 8 7 . 9  1.185 -1.0 -2.B 
540.0 .199 1 . 5 1 4 A  90.0 .¶92  - 1 . 7  - 2 5 . 8  
418.6 -839  2.2360 101.4 1.174 1.2 36 .1  
2 1 . 1  24.9 ,300 4.638 161.1 317.3 11.1 
16.4 










6 1 . l L  













1 .361  
.E92 
0.13 








































' 5 .  
-6. 











1 2 4 5 . 9  
10.1 
4-5620 4-5519.1 -224 1¶2 .2  - 3 . 1  -3 .9 .E20 98.9 .349 -112  191.5 216.7 .102A 1.0420 6 9 . 6  1 .201  -1.1 -4 .5  37 .1  - 4 1 5  
4-5670 4-6040 e341 200.6 21.3 15.2 ,601 115.1 .426 1.439 239.9 4 2 2 . 0  .E26 2.0120 107.6 1.116 -13.5 -12.1 83 .5  ,444  
17.43 13.09 1.05 4.34 1.13 6.03 11.24 1 /2 /2  64.4 36 .3  25.5 .349 4.529 154.4 3 2 3 . 0  L3.4 83.9L 1.230 
4 - 5 5 1 9 . t  4-soio 14.0 (1.4 2.1 3 . 3 ~ 1  io1.o .431 1.091 300.7 531.0 ,620 . t . s m  9 1 . 9  ,600 -2.0 - e r . ~  ~ 4 4 . 0  .e03 
.331 ,818 211.3 210.3 .141A 1.0900 1 l . Y  1 .231  -2.3 -6 .9  3 6 . 1  
,425 1.100 301.9 135.4 - 6 3 1  l.SI8A 93.4 ,601 -L.4 -L9.6 249.4 
,404 1.363 233.6 426.8 .E13 1.9130 101.7 1.140 -3.0 14 .5  94.3 
15.10 1 /2 /2  19.5 14.0 25 .1  .403 4 . 1 3 1  144 .9  326.2 51.1 60.6L 
4-1550 4-5583.7 .e13 1 
4-5563.1 4-5010 .386 
4-1610 4-6050 ,261 I 
15.70 1 
4-5540 4-5588.9 .303 1 
4-5¶66.9 4-1810 .356 
4-5670 4-6060 .e33 1 
16.05 I 
4 - 5 5 5 0  4 - 5 S 9 5 . 7  .311 I 
4-5595.7 4-5610 .322 
4-5610 4-6010 .e09 2 
11 .10  1 
S.2 - . l  -3 .9  ,864 
12.2 0.5 4.6 .??E 
.29 1.54 4 .41  1.80 
1.1  1 .1  2 . 3  1.360 
103.5 
3 0 5 . 4  
113.2 
5 . 1 s  
101.9 
t03 .  1 
111.1 
5.04 







.331 .900 230.4 266.1 .602A 1.1930 14 .1  1.262 -L.6 -9.6 31.5 
.386 1.303 221 .1  430.6 ,199 1.8060 101.9 1.126 -1.1 11.6  102.6 
15.31 1/2/2 14.9 10.1 21 .1  .473 4 . 5 9 1  129.0 336.L 4 4 . 1  16.9L 
.312 1.054 233.6 312.6 .662A 1.4460 11.1 1.345 - 3 . 2  - 1 3 . 2  5 l . T  
.404 1.133 319.4 530.0 .616 1.190A 96.6 -623 - 3 . 8  -34.5 280.4 
.313 1.214 221.5 434.6 . I88 1.7220 106.2 1.113 - 1 . 2  18 .3  115.3 
11.20 1 /2 /2  50.2 1.1 26 .1  .560 4.122 102.3 6.1 60.0 83.5L 
.414 i . i i 9  311.0 533.0 .w 1 . 5 6 3 ~  9 4 . 9  .ox4 -2 .9  -31.0 214.0 
.356 











0.1 ' 3. 
' 1 . 5  9. 
16.2 3 ,  





17.4 6.7 - 3 . 1  1.012 
'5 .6  14 .2  3 .4  1.369 
12.2 . 3  2 . 1  -134 





4-1560 4-5604.0 ,454 138.0 9 .2  - 3 . 0  1.101 l i 4 . 6  .410 1.333 2 I 3 . 0  331.0 a106A 1.9600 6 2 . 1  1.416 -3.4 -16.1 19.6 3 0 0  
4-5604.0 4-5610 . S O 0  29.2 29.6 6.L 1.316 96.2 .393 1 .150  330.4 126.1 .696 1,602A 96.5 ~ 6 3 4  -6.9 - 4 2 . 3  L61.9 -239  
4-5010 4-6060 .190 209.6 -3 .0  2.4 . T i 6  106.7 .364 1.214 215.3 438.9 .??e  1.6160 106.5 1.100 -1.0 1 1 . 6  119.6 ~ 3 4 1  
16.91 13.11 9.67 1.20 6 .59  4.04 15.14 1 /2 /2  41.4 1.3 46.6 .E10 2 . 1 3 0  18.9  323.0 -11.0 93.90 l rO24  
!445620 (26 A 
163.6 3 6 4 . 1  
18.9 161.4 
262 .1  409.6 
44 .6  23.6 
191.6 369.1 















PR 196 4) - MARS ARRIVAL 04 
6 .9  .gas 90 .1  ,110 
-3 .3  1.381 61.4 .380 
.4  . 931  122.6 .196 
4.10 6.09 10.36 11.14 
1.1 .go1 92.4 .113 
1.360 63.4 .361 
.a91 120.9 ,140 
6.11 9.23 16.11 
\TE = I 
.868 
1.149 







4 - ~ 4 o . a  4-5820 
4-5000 4-6010 
4-9110 4-1113.9 
4 -1¶18 .9  4-5020 
4-1690 4-SO30 
4 - 5 5 2 0  4-5179.C 
4-9119.2 4 - 5 0 2 0  
4-3080 4-6040 
4-5530 4-5584.1 
4 -5504 .1  4-5620 
@-5660 4-6050 




- 7 1 . 9  11.3 
20 .1  70 .1  
-11.2 59.5L 
-20.5 2 n . i  







4 . 1 2  
-6.L 
4.9 
-3 .9  
4 . 9 1  
- 3 . 7  
5 . 6  









i . 5 8 1 ~  
90.7 1.211 -10.3 
91.5 a 6 4 1  1.0 
106.2 1.245 1 . 5  
2 .250 9 5 . 5  . 5  
91.4 1.216 -11.1 
9 1 . 1  ,636 1 .2  
106.3 1 .211  L . l  
L . 0 1 1 ,  94.5 350.2 
61.1 1.163 -1.0 
66.5 ,196 -1.6 
106.4 1.193 3 . 1  
4.129 3 6 L . l  $ 1 6 . 1  
69.9 1.207 -1.1 
6 6 . 5  .EO3 -1.9 
100 .1  1.171 11.4 
.(.OLE 155.3 32L.6 
72.0 1.239 -2 .L  
9 0 . 2  . E l 0  - 2 . 2  
106.8 1.152 - 6 . 3  
4.655 141.6 321.0 
.240 
.439 
1 .305  
.e19 
.413 
. O I L  
. 4 1 t  
.1e8 
, 411  
1.000 
,414 
~ 1 9 4  











. I 5 6  176.6 
.E50 358 .1  
,391 116.3 
10 .01  13.31 
.e19 160.0 
.45e 9 . 9  
. 3 5 5  116.4 
1 1 . 3 6  13.20 
.it23 1S2.1 
~ 4 1 4  1 4 . 4  
-364  113.6 
16.19 1 4 . 0 1  
. P I 1  144.0 
. 3 6 I  16.3 




5 1 . 6  
I 030  -2;s 
- .3  
4 .12  
-3 .7  
1 . 7  
-2 .0  
4.16 
,161 94.0 ,319 
1.311 109.0 ,449 
.861 119.2 ,495  













- 2 4 . 6  232.6 
33.3 11 .1  
























-621  90 .9  .346 
1.355 101.0 .433 
-029 111.3 .419 
7.11 9.03 10.69 
.E66 103.4 ,320 
1.356 105.2 ,420 
.EO1 111.4 .431 
1 . 5 1  6.96 16.22 
. 1 T 3  
1 .OD1 
1.116 
1 /2 /1  
,821 
l.lO0 
1 . 4 1 1  
1 /2 /2  
- 4 . 1  31.1 




- 2 9 . t  t b 1 . 4  
1 .0  93 .1  
30.9 80.9L 




3 .7  
6 .0  
4 . 1  





4 - 5 5 4 0  4-5¶69.S 
4-5509.S 4-5020 
4-5660 4-6060 
-3.9 .9P9 101 .1  , 321  ,903 e31.0 209.6 .EOEA 1.1900 1 4 . 1  1.204 -2.6 - 9 . 9  37.6 t348 
2.3 1;.362 103.3 .408 1.110 312.2 131.5 .E16 1.563A 9 1 . 1  .611 - 2 . 1  - 3 1 . 3  251 .3  *LO6 
4 . 3  . I 1 6  113.3 ,100 1.341 E32.1 430.4 ~ 1 9 4  1.6810 1 O O . T  1 .136 - L a ?  15.0 1 0 C . O  , 3 1 4  
4.16 1.16 5.67 11.11 1 /2 /2  6 2 . 1  11.9 24.3 .491 4.153 129.4 335 .1  4 4 . 1  16.1L 1.863 
4 -5¶50  4 -5596*9  ~ 3 6 9  131.0 1.0 -1 5 F 0 1 3  111 4 .SO6 1 011 214 5 315 5 .610A 1.4440 16 .3  1.346 -3 .1  - 1 3 . 6  31.3 ~ 3 0 0  
4-5¶96.9 4-56LO .300 26.0 13 .1  3:6 1:361 loo:? .395 11123 321: l  134:s ,600 1 . 5 6 1 A  93.6 .E21 -3.5 -34.9 256.0 .LO2 
4 - 5 m  4-6070 a 2 3 1  202.4 . I  3.2 ,113 111.1 .390 1.201 226.1 434.4 .?E2 1.1610 106.6 1.120 -1.6 18.0 111.4 ~ 3 6 4  
~ 1 . ~ 3  12.93 1.16 4.30 1.60 1.11 15.50 i / 2 / 2  11.0 6 .5  c7.e .03s 4 .259  101.1 6.3 60.6 0 4 . 1 ~  e . o o  
-302 139 .1  
.34B 22.0 
,263 1 9 1 . 0  
19.44 12.20 
4-SS60 4-5601.7 -439 136.1 9.6 - 2 . 7  1.101 113.9 ,115 1.306 213.0 341.5 .113A 1.9040 64.L 1.414 -3 .3  -16.0 11.6 - 2 1 6  
4-560T-T 4-5820 ~ 2 1 0  20.5 29.6 5.6 1.313 97.0 ,361 1.140 334.5 930.9 -105 1 . 5 1 4 A  9S.5 -631  -6.6 -43.3 L 6 4 . 0 '  a t 2 0  
4-5660 4-6060 a214 200.6 - 2 . 6  2 . 1  . I 3 3  106.9 ,311 1.233 220.3 436.4 -169 1.6960 10U.O 1.106 -1.3 16.6 119.9 -358  
16 .M 13.92 9.33 4.1s 6.12 4.80 15.31 1/2/2 52.9 6.1 41.6 ,160 2.469 71.1 320.3 -16.0 96.30 1.14rJ 
4-5570 4-5643.1 .4oi 152.s 12.0 -.E i.ooo 112 .1  .ill 1.194 267.4 3 6 3 . i  .703 1 . 6 6 ~ 0  91.7 1.394 -8.0 -16.9 4.r  .rrs 
4-5913.1 4-5020 .215 351.1 -12.6 -2.5 1.319 62.0 ,390 1.139 26 .1  166.1 ,6950 1.5831 91.4 ,635 - L l . 5  110.1 *Leo 
4-5600 4-6090 ,191 216.3 -8 .0  2.4 ,114 106.1 .366 1.194 214.l  442.4 e 1 5 1  1.6340 109.2 1.094 -1.1 15.4 l t 0 . 3  -354  
1 1 - 3 5  lL.60 0.41  4.73 8.12 4.15 ll.LQ l / l / 2  46.0 4.L 9.0 e796 12.13L 136.6 194.0 31.9 48.OL 9 . 3 3 3  
-. - m a  ARRIVAL OATL = C : ~ ~ S ~ S O  ( 9 nAi i004)  - 
4-5500 4-564O.L 
4-5640.L 4-1830 







- 1 5 5  
. t ¶ O  
,448 
19.09 
176.L S6.1 1.8 .901 92.4 ,173 -869 191.6 369.7 ,119 1.0200 91.4 1 . C 1 6  -11.0 -71 .7  11.4 ,256 
351.6 -16.1 -3 .0  1.510 63.4 .376 1.130 24.3 113 .1  ,7030 1 .556A 9 4 . 1  .637 1.4 -19.6 266.0 n 1 9 6  
119.0 - . I  - . 3  ,942 l 2 3 . L  ,001 2.120 261.6 415.4 ,639 3.4020 109.8 l . t 4 0  C . 1  C 1 . 6  71.4 ,462 











8WNG8Y A R R I V E  SPEED3 
O E P I R T  RETURN 8PEEDS 
_II-___ PROP 
4-5540 4-5589.8 .301  
4-5589.8 4-5830 .345 
4-S890 4-6060 , 308  
11.2s 
4-5S50 4-5597.6 .364 
4-1597.8 4-5830 -298 
4-5890 4-6070 ,271 
4-5560 4-5610.9 .425 
4-5810.9 4-5830 .259 
4-3890 4-6080 ,243 
18.66 
11.65 
R A l  OECL1.- 
R A S  OECL3 
R A S  OECt.5 




13.33 6 . 3 9  
136.8 7 . 2  
26.4 11 .6  
203.6 1 . 2  
13.60 7.67 
136.4 10 .1  
2 7 . 2  30.3 
208.0 -2.4 
14.30 9 . 0 0  
.- - 
I 1  
1 3  
1 3  
OVA 
- 3 . 0  
2 .0  
6 . 1  
3.92 
._. - 
V 1 PSI 1 ECCEN 
V 3 P S I  3 ECCEN 
V 5 P S I  3 ECCEN 
.930 107.7 .325 
1.360 103.3 ,404 
,801 115.6 .434 
7.32 6.94 18.29 























3 . 1  
4.36 
1.014 111.1 .363 
1.365 100.4 .388 
e775 113.4 -411  
7.37 6.01 11.90 
1.093 113.3 ,440 
1.372 9S.7 .312 
.7s2 111.1 ,393 




















K-APPA - A  
. 6 l l A  
.658 
,168 

















U1811ClN OURATlClN : IO0 D A Y 5  STOPOVER TIUE z 60  O I Y 8  1904 OUT9OUNO SWINGBY UARS ARRIVAL O A T E  8415830






-30 .7  
10 .2  
44 .O 






1 5 . 3  




1.9990 . 106 




7 4 . 7  




9 0 . 6  
109.5 
4 . 4 7 2  
v 2  
v 4  


















1 2  
1 4  
1 8  
RAP 
- 2 . 8  
-2 .5 
- 4 . 7  
334.8 
-3.1 
-3 .2  
-2 .0 
9 . 6  
-3 .2  
-6 .5 
- 1 . 8  
316.3 
- . .  .-.
R A O  8PEECP 
R A 4  SPEED4 
R A E  3PEEC6 
ETA PERlC 
37.6 ,345 




254.5 . I 6 8  
111.3 .383 
8 5 . I L  2 . 3 4 8  
15.1 -259  
262.7 a204 
119.9 . 3 ? 2  
98.60 1.261 
1.253 






I 1 / 8 / 8  
WARS ARRIVAL DATE = 2445840 (19 WAY 1984) -- ---1__._1__ 
4-5520 4-5577.3 ,233 153.3 -3.7 -3 .9 -811  99.2 .365 .763 196.1 255.5 .484A 1.0410 88 .7  1.200 -1 .7  -4 .4 36.2 ,438 
4-5577.5 4-5840 a436 14.2 4.4 1 . 5  1.351 108.3 ,441 1.081 296.5 S50 .0  .604 1.559 8 i . T  -614 -1.7 -23.9 228.0 -194 
4-5900 4-6040 ,416 186.4 -9 .1  -3.1 -903 121.9 . I 3 3  1.798 254.9 421.0 .e05 2.7920 110.9 1.215 4 . 7  55.0 87.5 ,465 
19.26 15.13 5.20 4.13 7.52 9.93 17.74 11241 94.2 18.7 23.7 .317 4 . 8 8 0  110.2 820.5 19.9 86.2L 1.229 
4-5540 4-5589.8 ,302 139.6 3.7 -3.9 ,929 107.7 .327 ,904 231.0 289.9 ,6091 1,1990 74.6 1.204 -P.8 - 9 . 9  37.6 *347  
4-5589.6 4-5040 -347 22.9 6 .6  1.7 1.358 103.1 ,404 1.099 311.2 546.4 .6SS 1.544 03.7 -626  -2 .3  -29.5 241.5 
4-5000 4-6060 .370 207.1 13.2 11.3 .e30 t 1 7 . 9  .468 1.468 242.7 429.3 ,781 2.1550 110 .6  1.164 -9.9 -1 .2 lOO.3 ,456 
18.88 15.06 6 . 4 1  3.81 7.21 8.6s 17.11 l / 2 / 2  0 1 . 2  25.4 22 .1  .498 1.222 131.3 333.1 43.P 79.3L C.104 
4-5SSO 4-5598.E ~ 3 6 3  136.7 7.3 -3.4 1.014 111.0 .361 1.019 255.2 318.2 .677A 1.4410 79.3 1.347 -3 .1  -14 .0  30.9 e294 
4-5596.t 4-5840 ,294 26.9 9.9 2.e 1.363 100.3 .381 1.111 322.1 543.5 .683 1.539 8 7 . 6  -634 -2 .9  -33.3 249.9 -178 
4-5900 4-6070 . S i 0  205.7 e .2  5.2  .EO1 115.7 .438 1.370 236.1 433.5 . T I 0  1 ,9700 110.4 1.143 - 3 . 9  11.6 111.1 -408  
18.44 14.88 7.84 3.76 7.10 ?.OS 16.41 1/2/2 73.6 12.6 24.2 ,694 4.117 99.2 10.8 62.3 66.7L L.608 
4-9160 4-5614.3 *411  130.9 10.5 -2.1 1.08S 112.7 -425 
4-1614.3 4-5840 ,243 25.4 30.9 1 . 2  1.371 94.3 .361 
4-5900 4-6080 .2?6 209.5 -ee l  3.7 .774 113.1 .411 
4-9570 4-58e9.9 ..(SO 147.1 11.3 -.7 1.125 114.7 .481 
4-56C9.11 4-5840 . e e l  6 . 1  -48.6 -8.6 1.374 88.1 .36t 
16.02 14.83 0.66 4.09 7.49 6.1s ia.oa 
4-s900 4-6090 .e40 ~ 1 4 . 9  -5.4 3.0 .v i  i i i . i  .SBI 
10.49 i~.co 9.77 4 . ~ 9  7.60 5.43 i ~ . 6 3  
271.9 351.0  mi^ i . 7 m o  81 .3  1.403 -3.1 -18.2 12.4 .e43 
I 66.0 8.6  10.1 1.020 r.336 70.3 w3.e -74.6 m o . o  1.564 
343.6 139.5 .718 1.537A 9 0 . 3  ,841 -8.4 -45.4 259.7 . I 9 2  
230.3 437.3 .759 1.8340 110.3 1.124 -2.5 18.7 119.9 .391 
1 2 7 6 . 1  310.9 -717  e.0810 9 3 . 6  1.431 -3.3 -16.9 1.6 .LIS 
I 7.3 177.9 ,7200 1.138A 9 1 . 2  .e45 7.4 .I C61.B .EO1 ; e24.1 4 4 l . e  ,748 1.7500 $10.3 1.107 - 1 . 9  13.4 l L 8 . 1  . S I 0  
, 64.1 6.2 32.0 ,763 3 . 6 ~ ~  04.8 a5e. i  5a.7 i0a.m e.oo8 
WAR6 ARRXVAL DATE 8 C441lSO (EO MAY 1964) 
109 
4-5520 4-5576.2 .e41 154.5 -3.7 
4-5116.2 4-5780 .453 11.4 7.4 

















.a02 99.4 -4.2 35.6 
-27.8 250.8 
.645 104.3 ,363 
1.311 101.3 .458 
,663 97.8 .350 
9.34 3.09 15.00 
6 43.3 80.1L 1.194 
,641 92.1 .372 1.122 183.5 453.2 ,705 1.5390 110.8 1.066 - . C  13.8 144.0 ~ 3 6 7  
9.99 3.56 11.16 1/2/2 35.0 2.7 29.1 .400 3.975 107.0 359.1 58.5 61.9L 1.190 
---.- MARS ARRIVAL DATE : 2445790 (30 RAR 1964) 
14.12 6.40 5.33 
4-5530 4-5580.4 .272 147.9 -.6 
4-5580.4 4-5780 .432 15.2 8.9 
4-5840 4-6090 .146 229.9 -9.9 
14.91 8.95 5.66 
0 .321 142.6 2.7 
,410 19.3 11.2 
,154 242.1 -13.4 
16.31 10.14 6.69 
90.6 ,404 139.3 5.6 
.388 24.0 14.0 
4-5640 4-6110 .110 213.7 -16.1 







.143 189.1 53.6 
.e38 18.5 -21.6 
,263 164.6 21.5 
16.62 9.78 3.97 
.140 186.9 55.3 
.239 13.7 -18.0 
.223 163.8 9.6 
1 5 . 8 5  6.15 3.94 
7.0 .910 87.8 .169 ,668 169.0 356.3 . T 2 l A  1.015 89.5 1.273 -10.2 -71.9 23.4 .238 
-3.6 1.403 90.1 .419 1.243 319.8 108.1 .722 1.164A 108.7 .670 2 . S  -18.8 275.7 .3lC 
7.7 .7VS 112.7 .394 1.405 235.8 419.1 .E51 1.9590 105.1 1.147 -6.9 4.0 16.5 . 351  
7.04 10.41 1.81 15.24 2/1/2 26.7 23.9 60.4 1.061 2.346 91.6 16.0 -7.2 81.1L I.430 
7.0 .907 69.2 .169 .867 176.0 360.3 ,721 1.013 90.0'1.274 -10.3 -72.1 20.3 .2S9 
-3.0 1.404 88.2 .421 1.244 6.0 148.4 ,7200 1.769A 109.0 .671 1.6 -20.2 216.1 ~ 3 1 2  
3.2 .755 110.9 ,378 1.345 229.9 423.3 ,837 1.8530 106.1 1.135 - 1 . 5  18.6 86.0 e332 



















,147 163.6 57.6 
.249 9.1 -11.1 
.ZOO 169.1 5.8 
15.44 8.26 4.01 
,223 160.5 -6.1 
.461 6.4 6.2 
.16? 204.4 -.9 
13.55 6.55 5.04 
.233 1 5 3 . 5  -3.7 
.436 12.4 1.8 
.156 214.3 -4.6 
13.64 6.48 5 . 2 0  
,264 146.7 -.4 
.412 16.2 6.6 
.151 225.6 -8.5 





























.868 183.6 364.7 
1.243 12.4 148.4 
1.295 223.8 427.4 
2/1/2 26.1 10.9 
.737 181.4 248.9 
1.103 291.0 531.5 
1.219 2 l l . T  435.7 
1/2/2 54.2 6.2 
-763 198.7 255.5 
1.116 299.4 529.1 

























80.7 1.27s -10.7 -12.5 16.1 -249 
109.2 .670 1.3 -21.2 276.1 .315 
106.5 1.123 - . O  20.6 94.2 . 3 3 0  
2.077 92.4 9.0 -11 .5  71.6L 1.047 
87.2 1.180 -1.0 -2.1 32.7 ,461 
97.1 .589 -1.8 -26.6 244.6 -931 
107.4 1.102 -.I 20.8 111.1 e331 
4.469 160.2 317.1 16.6 81.5L -906 
68.7 1.200 - 1 . 1  -4.4 36.9 -436 
98.7 ,198 -2.2 -26.1 L49.8 .e37 
101.9 1.093 -.4 19.3 119.8 ,334 
4.376 153.8 322.6 24.0 64.91 1.010 
10.3 1.230 -P.S -6.6 36,O -412 
100.2 .e08 -2.6 -29.1 253.8 .E44 
106.6 1.083 -.4 17.1 l E 8 . 0  ,539 
4.366 144.6 328.0 31.7 8 2 . 1 L  1.192 
72.4 1.215 -2.9 - 9 . 2  37.1 .368 
101.6 ,616 - 8 . 2  -31 .1  211.9 ,253 
109.4 1.014 -.4 1 5 . 6  136.2 .346 
4.396 129.7 335.7 44.1 19.9L 1.357 
75.4 1.342 -3.4 -12 .3  82.4 .382 
103.3 ,627 -4.4 -33.9 26L.L ,266 
110.3 1.068 - . 5  18.L 144.L .?I39 









-4.1 ,654 103.9 .349 .607 209.1 265.7 .525A 1.0880 
2.7 1.366 106.5 -444 1.129 303.8 526.7 ,628 1.631A 
2 . 0  .e74 100.0 .351 1.164 199.6 444.0 ,756 1.5120 
5.34 6.72 3.19 14.99 1/2/2 48.1 2.1 L6.5 .354 
,317 141.5 3 .0  
.368 20.2  10.9 
.153 23r.s -12.2 
1 5 . 5 1  9.94 6.71 
-4.2 .918 108.6 ,348 .887 228.0 282.0 . S T O A  1.1960 
3.2 1.311 105.0 ,437 1.144 308.7 524.1 .644 1.644A 
1.9 ,661 97.3 .356 1.142 193.7 448.1 .I35 1.5480 
1.56 1.94 5 . 2 3  15.16 1/2/2 42.1 1.0 28.5 .400 
,392 136.5 6.0 
.362 24.6 15.7 
.163 2 5 0 . 0  -15.3 
11.59 11 .10  6.27 
-4.0 1.008 112.8 .386 1.048 251.2 305.0 ,640A 1.4510 
4.2 1.317 103.1 .430 1.162 314.9 521.1 ,862 1.8621 
1.9 .E49 94.4 .365 1.122 187.8 452.4 ,712 1.5320 
5.89 9.26 3.43 15.40 1/2/2 39.4 2.4 29.0 ,459 










,140 188.3 12.8 6.6 -910 67.8 .169 -868 169.0 356.1 .72lA 1.015 89.5 1,273 -10.0 -71.3 L3.1 . E 3 3  
~233 15 .0  -24.7 -4.0 1.394 89.5 .400 1.202 1.7 135.2 .7220 1.6831 104.7 ,636 2.8 -17.3 215.L =E74 
-320 166.2 -25.9 -12.4 -800  114.8 .421 1.460 240.9 418.8 .846 2,0150 106.5 1.159 14 .2  60.3 83.7 -4.0 
17.34 11.25 3.93 6.09 9.47 7.31 11.11 2 / l / l  32.1 39.5 46.7 1.107 2.521 95.3 13.7 -4.9 8?..8L 1.883 
- 1 3 1  185.9 54.6 
,234 10.1 -20.0 
, 258  181 .1  13.1 
15.10 9.57 3.90 
,144 182.6 11.0  
.e44 5.8 -16.3 
-228 190.0 6.8 
15.06 6.90 3.98 
6.7 .907 89.2 .169 .a67 176.0 360.4 . I 2 1  1.013 90.1 1.274 -10.0 - 7 1 . 4  LO.3 .2S4 
-3.3 1.394 81.7 ,402 1.202 8 . 0  155.0 .719C 1.685A 104.9 .e56 2 . 0  -1B.E 2 7 5 . 1  .#!IS 
5.3 e716 113.0 e399 1.385 234.9 423.0 ,832 1.9370 106.8 1.144 -3.6 12.S 8 6 . L  -354 
6.12 9.50 5.67 15.29 2/1/2 31.6 17.0 51.8 1.090 2.291 93.9 9.9 - 1 . 1  14.5L 1.418 
7 . 1  e901 90.7 .170 .868 183.7 364.7 ,720 1.0150 90.7 1.275 -10.5 -72.0 16.2 ~ 2 4 4  
-2.8 1.394 81.9 .405 1.200 14.4 1 5 1 . 1  .7140 1.686A 105.1 ,65S L.4 -20.6 2I5.4 .PI6 
3.3 ,754 111.0 -382 1.324 228.8 427.1 .818 1.8300 107.0 1.131 -1.6 18.3 '94.3 e344 
6.11 9.13 4.93 $5.09 2/1/2 31.5 11.9 56.0 1.008 2.130 93.7 5 .3  -10.3 66.1L 1.139 
180.8 244.7 .426A 1.0160 65.9 1.167 
290.2 538.4 .I78 1.5861 91.4 . S O 0  
222.1 431.2 .EO4 1.7460 107.4 1.118 
67.9 9.1 e4.2 ,255 4.762 165.6 
1 - 5 5 0 0  4-5566.6 .e26 
4-5566.6 4-5800 .486 
4-1660 4-6060 .205 
14.03 
165.9 -6.9 -3.6 .764 90.4 ,409 
4.4 5.0 1.9 1.311 110.7 .467 
191.7 3.2 2.7 -735 109.0 -370 








1 l / P / P  
-.4 - .9  27.9 a466 
1 - 1 . 5  1 -24.L 19 6 235.L 102 7 a 2 1 2  -3 0
I 310.6 13.6 90.00 e956 
, -1.0 -2.5 33.t , 4 5 1  
I -1.8 -26.4 242.0 e214 
- . E  19.5 111.2 -339 
817.4 18.3 67.lL 1.050 
4-5510 4-8515.) .el8 
4-5573.# 4-5800 .451 
4-5660 4-6010 . le6 
13.50 
160.0 -6.2 -3.7 .?E7 94.6 .379
9.2 5.9 2.1 1.355 108.9 ,453 
202.a -.2 2.4 .Ti7 106.0 ,361 
8.91 4.97 4.5s 7.98 3.94 14.98 
187.8 250.L .460A 1.0920 87.8 1.163 
295.6 135.7 .599 1.589A 93.6 .590
216.6 435.3 .789 1.6190 107.7 1.107 
61.8 6.7 eS.3 ,295 4.519 160.1 
4-55tO 4-5518.1 .E27 
4-S116.B 4-5600 ,423 
4-5660 4-6080 ,171 
18.40 
-1.7 -4.5 3e.i ,423 
I -L.1 -28.2 L47.4 -216 * 
I - . 7  11.5 119.7 -539 0 
I 823.1 23.S 84.LL 1.I5D 
-Lo# -9.5 37.3 -370 
-8.0 -31.1 L56.Q ,280 
-.E 11.0 136.4 e346 
330.t 44.1 7#.8L 1.826 
-8.8 -1L.T 32.1 .E40 
-4.1 -84.8 261.0 sa41 
4.4 m.5 0C.0L 1.17m 
-.E 1t .o  344.4 .am 
110 
MISSION OURATION * 500 D A Y 5  
MARS ARRIVAL O A T C  L44500O 
9 A I R  1964 
LAUNCH 6WNG8~-5PEEOl R l l  DECLl-1- 1-  V T-PSI TECCEN 'SHA THETI THET2PERIH APHEL -PSI  2 V 2 1 2 OECLt RAL 3PEEDL 
8UNGBV ARRIVE 6PEEO3 R A 3  DECL3 I 1 V 3 PSI 3 ECCEN SMA THE13 THE14 ?ERIH APHEL PSI 4 V 4 1 4 OCCL4 R A 4  8PEED4 
DEPART RETURN 8PEEOS R A 5  OECLl 1 5 V 1 PSI 5 ECCEN 6MA THE11 THE16 PERIH APHEL PSI 6 V 6 1 6 OECLI RAE OCEEOO 
PROP AERO DVL O V A  EVA OVO EVR TYPE SUN A 5UN R KAPPA - A  E INC RAP OECLP ETA ?ERIC 
67OPOVCR TIME s 60 D A Y 8  1984 OUTBOUND SWINGBY 
. -  - 
4-wro  *-seza.t . i 4 0  188.3 52.8 
4-5628,L 4-5810 ,235 12.3 -28.9 
4 - 5 6 t O  4-6030 - 3 1 1  114.7 - 6 . 1  
16.42 11.09 3.93 
4-3400 4-1632.3 .131 185.5 5 4 . 3  
4-1070 4-6040 .347 200.6 2 7 . 3  
17.25 11.92 3.89 
4-5490 4-5636.L ,142  182.1 16.7 
4-163O.L 4-5810 .E41 3 . 3  -17.7 
1-0610 4-6OSO .261 182.2 8.5 
11.01 9 .71  S.9b 
4-9632.3 4-5810 .e32 7.4 -22.3 
4-5500 4-1166.0 .229 161.9 
4-1568.6 4-1810 ,468 4 .6  
4-5070 4-6060 .e33 196.2 
14.14 10.18 
4-5510 4-1114.8 . e l 7  119.8 
4-1010 4-0010 .e09 2OZ.L 
13.74 9.42 
4-5179.1 4-5810 .415 14.0 
4-5670 4-0060 .LOO t 0 9 . 6  
13.43 9.09 
4-5530 4 - S S 8 3 . 7  .e13 145.2 
4-5105.7 4-5610 ,386 17.7 
13.65 0.24 
4-5174.t  4-soio 4 4 0  9 .1  
4 - 5 s ~ ~  4-15rq.i .e24 i 5 z . t  
4-soro  4-6ooo . I T I  2 m . s  
-6.9 
4 .6  
3.8 
5.14 
- 6 . 3  
1.1 .s 
4.94 
- 3 . 7  
6.4 
-3.0 
5 . 0 1  
- . I  
7.7 
-6.4 
1 . 5 4  
MARS ARRIVAL DATE 3 2445810 (19 APR 1984) -- -- - - 
6.8 . S i 0  87.8 .169 .868 169.0 356.J .72lA 1.011 89.5 1.273 -10.0 -71.3 23.1 .e33 
-4 .7 1.386 89.Z .381 1.173 3 .1  161.4 . I 2 1 0  1.625A 100.9 ,647 3.4 -14.9 L13.9 .E44 
-3.4 . w e  117.0 .454 1.538 245 .9  4ie.e .e39 e . e ~ s o  107.4 1.174 5 .2  3e . i  r 6 . t  ,309 
1.33 8.12 1.11 16.03 e i i i i  38.4 21.1 42.6 1.101 2 . ? 4 3  94.4 80.1 -3 .2  7 9 . 2 ~  1.9~6 
-3 .6 1.381 67.4 .a07 i . 1 7 2  9.1 161.3 . i i e o  i . 6 2 7 ~  i o i . 1  .a47 2.3 -17.9 ~ 1 4 . 1  . t 4 4  
6.6 ,907 89.2 .169 ,867 176.0 360.4 .721 1.013 90 .1  1.274 -9.9 - 7 1 . 1  20.3 .Lit 
15.2 .e01 115 .1  .426 1.439 239.9 422.8 ,828 2.0S20 107.6 1.116 -13.5 -12.1 83.5 .444 
5.33 8 .71  8.03 $1.24 Wl/2 37.8 36.3 49.3 1.119 2 . 3 9 6  9 1 . 0  5.9 -6.4 71.1L 1.163 
7.0 .BO5 90.7 .170 .868 183.6 364.7 ,720 1.0150 90.7 1.2FS -10.4 -71.0 16.4 . t 4 1  
4 .8  .770 113.2 .404 1.363 233.8 426.8 .OlS 1.9130 107.7 1.140 -5.0 1 4 . 1  . 9 4 . 3  .364 
5.34 8.73 1.75 11.50 Z / l / Z  37.7 14.0 114.5 1.032 2.181 9 4 . 6  2.6 -9.4 65.3L l . t L 2  
-3.0 1.387 85.6 . 3 9 i  i . i m  11.9 i 6 i . 4  .7 iso  1 . 6 ~ 7 ~  10i.2 1.0 -10.9 ~ 1 4 . 0  .e45 
















































,720 180.5 244.3 
1.303 tZ7 .7  430.6 
1 / 2 / t  7 7 . 1  $0.1 
,743 18Y.7 250.8 
1.087 291.4 540.0 
1.234 2 2 l . S  434.8 
1/2/2 70.1 7.5 
,772 197.1 258.7 
1.097 300.7 137.6 
1.214 215.3 438.9 
1/2/2 64.4 5 .3  






















I . S I S A  
1 .E560 
.349 
6 5 . 8  























-3.9 .e64 103.5 . 3 3 i  ,818 211.3 270.3 .547A 1.0900 71.7 1.237 -C.S -6.9 30 .7  .SO0 
4.41 7.80 3.71 15.13 1/2/2 59.S 3.4 2S.1 .403 4 . 1 3 1  144.9 3eO.e 31.5 6b.OL 1.425 
4 -5540  4-5566.9 -305 140.1 3.6 -3 .9 .927 107.9 ,331 ,900 230.4 288.1 .602A 1.1990 74 .1  1.202 -2.8 -9.6 31.5 - 3 5 6  
4-5186.S 4-5010 -356 21.1 9.7 2.6 1.364 103.7 .414 1 ,119  311.6 533.0 . 6 5 5  1.583A 94.9 ,614 - C . 9  -31.6 C54.6 -211 
4-5670 4-6100 .I66 229.0 -10.0 2 .1  .684 101.8 .3S8 1.152 203.0 446.9 .740 1.1640 109.3 1.070 -.I 14.4 136.5 .346 
2.3 8.360 101.4 4 2 5  i.ioe 301.9 535.4 .637 1 . ~ 7 8 ~  93.4 .eo7 -e.* -eo.o ~ 4 9 . 4  . m e  
2.2 104.3 .359 i . i e i  eo9.z 442.9 . i s 7  1.6040 ioc.6 1.089 - .e  16.3 i ze .e  . ~ 4 e  
14.51 9.98 6.48 4.52 7.91 3.51 15.17 i / w z  s4 .9  2 .2 25 .1  .475 4.195 w 9 . o  3se.t 4 4 . 1  7 0 . 9 ~  i . 7 0 1  
4-5510 4-5591.7 .375 137.4 6 .7  
4-5595.7 4-S810 .322 2 1 . 6  14.2 
4-soro 4-siio . i o4  240.9 -13.3 
ir .os  1 i .31  1.89 
4-5oro  4-eieo .io0 253.4 -16 .1  
4-5160 4-5604.0 .454 138.0 9 .2  
4-5604.0 4 - 5 8 i O  .SO0 29.2 29.6 
i 0 . 4 e  13.22 9 . 6 1  
-3 .7  i . o i e  i i i . 7  .a72 1.014 253.6 312.6  BOA i .4460  71.7 i . 3 ~  - 3 . 2  -13.2 31.7 . s a  
3.4 1.369 101.4 .404 1.133 319.4 130.0 -676  1 .59OA 9 6 . 6  .E23 - 3 . 0  -34 .1  C60.4 .220 
1.9 ,670 99.1 ,310 1.128 196.9 450.9 .722 1.1340 109 .9  1.068 -.I 12.0 144.6 ,313 
4.73 8.12 3.45 11.26 1/2/2 50 .2  2.5 28.1 . I 8 0  4.122 102.3 6.5 60.0  03.5L l . O l i ?  
-3 .0  1.107 114.6 ,470 1.333 273.0 337.0 .706A 1.9600 82.7 1.410 -5 .4  -16.1 19.6 .SO0 
6.2 1.376 9 8 . 2  .393 1.150 330.4 526.5 .698 1.602A 98 .1  .E34 -6.9 -42.3 L65.9 . t 3 9  
1.8 .OS8 96 .1  .367 1.107 190.8 454.9 . I O 1  1.1130 110.7 1.OS6 -.I 9.4 1 5 2 . 1  .361 
- MARS ARRIVAL DATE I 2445820 (29 APR 1984) -- 5.20 8.59 3.15 15.45 i / w t  47.4 3.0 4 6 . 0  .e70 2.530 18.9 321.0 -77.0 93.9r 1.024 
4-5470 4-5696.0 - 1 4 5  189.7 54.0 7.2 .910 87.8 .169 .a68 169.0 316.2 .72lA 1.015 6 9 . 1  1.273 -10.4 -72.3 L3.1  ,241 
4-56L6.0 4-16ZO ,241  10.8 -31.3 -1.8 1.381 89.0 .375 1.153 3 . 7  167.3 .7210 1.1851 97.4 ,643 4 . 1  -20.9 L 7 1 . 1  .22L 
17.01 12.23 3.99 4.78 8.17 8.23 16.11 2/1/1 46 .1  19.4 37.6 1.033 3.104 9 5 . 2  7.1 -1.9 16.4L 2.173 








4 - 5 0 4 0 . 8  4-5620 
4-1680 4-6060 
.136 185.6 5 4 . 4  
,232 5.6 -25.4 
,364 173.8 -31.8 
i r . 6 5  w . o e  3.09 
6.6 ,907 69.2 .169 .OB? 176.0 360.4 .721 1.013 90.1 1.274 -9.9 -71.2 1 0 . 3  . 1 3 C  
4 .71  8.10 9 .03  16.89 2/1/1 '  44 .9  41.4 46.5 1.113 2.534 91.9 3.3 -S.3 66.5L 1.106 
-4.9 i.iei 0 7 . 2  ,377 1 . 1 s ~  10.4 167.2 . 7 1 8 ~  1.588A 9 7 . 1  .64e t . 8  -11.9 c r 2 . o  .LIS 
- 1 5 . 7  .e29 111.3  ,419 1.116 244.9 42e.e .azo c . z i io  ioo.il i . i n  17.4 6s.c r e . 6  .so6 
,141  101.6 S6.5 6.9 . D O 1  90.7 .170 ,868 183.8 364.7 . ? t o  1.0110 90.7 1 .271 -10.3 -71 .1  16.4 .L40  
,240 1 . 7  -19.4 -3 .3  1.381 05.4 ,380 1.149 16.9 161.4 ,7120 1.185A 97.5 ,641 1 .6  -18.6 8 7 1 . 8  . t l O  
.SO7 196.9 13 .3  7.9 .601 115.4 ,431 1.417 238.8 426.4 .E07 L.0270 108.6 1.11L -6 .3  1.3 9 3 . 1  ,390 
i s . o i  io .90 3.94 4 . m  8.09 8 . 9 0  is.22 e/rie 44 .0  20.1 5e.o 1.043 e.210 9 5 . 5  .s  -0.0 0 3 . 2 ~  1.305 
,116 170.6 58.S 
.218 358.1 -14 .0  
.265 197.8 4.7 
14 .71  9.99 4.12 
7 . 7  . B O 1  92.4 ,173 .889 191.6 569.7 .719 1.0200 91.4 1.270 -11.1 -71.9 11.8 . C 5 S  
-2.8 1.300 83.4 . S 8 1  1.144 23.8 l o ? . ?  .TO30 1.164A 97 .1  .630 1.L -LO.5 271.1 .El6 
4 .3  .710 113.3 .do8 $ . % I  23e.7 430.4 .794 i.88ro 108.7 1 . i ~ ~  -2 .7  is.0 ioe.r . s r 4  
4.12 8 .11  s . 8 7  1 1 . 7 1  i i i i e  4 5 . 3  i i . 9  57 .6  .got  g.077 0 4 . 1  3 1 0 . t  - 1 1 . t  5 9 . 5 ~  . q r t  
4 - 9 5 L O  4-9579.t  .223 152.1 - 3 . 1  
4-SB7W.t 4-1620 . 4 1 4  14.4 5 .8  
4 -5660  4-6000 .214 206.6 - 2 . 0  
13.71 9 .64  1.04 
4 -5530  4 -1361 .1  .e51 144.6 .O 
4-5564.1 4-5620 .381 16 .3  7.0 
4-5660 4-6090 -195  216.3 -1.6 
i 3 . I 6  9.61  5.10 
4 - 1 5 4 0  4-S389.S .302 139.7 3.7 
4 - 5 5 6 9 . 5  4-56LO ,346 22 .0  6.3 
4-5660 4-6100 ,181 221.5 -9 .1 
14.39 10.22 8 - 4 1  
-3 .9  .rei  96.9 .s46 . i i 3 ' 1 9 7 . ~  e5o.o . I D ~ A  i . o m !  69 .9  i . 2 0 1  -1 .7  - 4 . 1  31.1 . d l 4  
1 . 9  1.35s i o 7 . 0  ,433 1.091 300.4 342.0 . ~ i 9  i . 5 6 3  8 0 . 5  ,603 -1.0 - 2 r . i  r 3 9 . 4  . is4 
-3 .9  ,866 $03.4 .328 .a01 e i i . o  211.3 . S S ~ A  1.09oo 72.0 1.239 - 2 . 1  - 7 . 0  ao.8 . 3 o l  
2.7 .733 108.9 .377 1,233 220.3 438.4 .769 1.6980 108.9 1.106 - 1 . 3  16.6 119.9 - 3 5 0  
4.11 7 - 5 1  4.60 11.37 1/2/2 73.4 6.1 25.0 .3S1 4.620 155.3 3 L t . 6  L2.5 64.1L l . t f 3  
2.0 1.358 105.2 .420 1,100 306.0 539.8 .E36 1.562A 9 0 . 2  .610 -2.L -L9.L L 4 5 . 4  ~ 1 9 4  
2.4 .714 106.1 .368 1.194 214.1 442.4 ,755 1.6340 109.L 1.094 -1.1 1 5 . 4  120.3 .3S4 
4.11 7.51 4 .11  11.29 l / Z / Z  67.9 4 .2  L4.6 .414 4.611 141.6 S t 7 . 6  30 .9  60.1L 1.114 
4-5150 4-5596.9 .369 137.0 7.0 - 3 . 1  1.013 111.4 ,366 1.017 254 .1  315.5 .67OA 1.4440 76.5 1.346 -3.1 -13.0 31.3 *SO0 
4-5590.9 4-Sd20 ,306 26.0 I 3 , l  3.0 1.367 iO0.7 ,391 1.123 321.1 534.5 .680 1.167A 93.6 .E25 -3.1 -34 .1  L16.0 . t o t  
4-9660 4-6110 .172 236.4 -12.4 2.0 .e63 101.4 .362 1.134 201.7 450.2 .724 1.5410 100.9 1.070 -.9 11.4 1 4 4 . 1  - 3 5 4  
11.66 11.38 7.76 4.30 7.69 3.63 15.29 11212 57.0 2.8 27.C .E35 4.219 101.1 8 . 3  60.6 0 4 - 5 L  t . 0 7 1  
4-5560 4-5607.7 .439 138.1 9 . 6  
4-5607.7 *-We0 .e78 28.5 L9.0 
4-5600 4-6120 .170 240.5 -11.3 
11.64 12.91 9.33 
4-8021.0 4-1820 .LO1 15 .9  -11.1 
4-5680 4-0130 ,178 C61.1 -17.5 
19.31 14.18 10.46 
4-BS70 4-5643.1 .401 15L.6 I t . 8  
1 6 * @ 1  lC.18 8.45 
e s 5 r o  4-5eer.o .460 141.0 1 i . i  
4-104a.i 4 - s i t 0  .e71 3 5 7 . i  -12.6 
4-tl090 4 - a i a o  ,170 e 6 i . i  - 1 7 . 1  
- MAR0 ARRIVAL DATC I 2 4 4 8 8 3 0  0 MAY 1984) 
111 
6TOCOVER T I M E  Z 60 D A Y 8  RI36lON DURATION S 160 ?AIS 1964 OUTBOUNO 3WlNGBY WAR6 ARRIVAL DATE : 2441630
Y A V  $0.. 
-. -- -. . -  
LAUNCH 6UNCBY (PEE01 
LUNGBY A R R I V E  )PEE03 
O E P A R T  RETURN )PEE05 
R A l  OECLI 
RA3 OECL3 
R A 5  OECL9 
PROP AERO OVL + ~ 
4 - 5 4 6 0  4-9632.2 .139 
4-1690 4-6040 ,370 
4-5632.e 4-1630 .23r  
1 6 . ~ 1  
4 - ~ 4 0 . e  . i s 5  178.2 5e . i  
4-1030 ,256 317.6 -16.1 
4-6060 . S O 6  200 .1  6.9 
15.27 11.01 4 .11  
4-ssre.0 .e21 i 6o . r  -8 .0 
4-5630 . I 66  9.5 4 .3  
4-eo70 . 2 r i  203.6 1 . 2  
15.30 ii.oe 5.08 
4-56re.r ,226 152.5 - 3 . 1  
4-6060 ,243 208.6 -2.4 
4-5630 .420 14 .1  5 . 1  
14.41 10.30 5.06 
4-5164.1 ,212 144.9 - .O  
4-5030 ,362 18.e 6.e 
4-6090 . e l 9  215.1 - 1 . 5  w . i r  10.22 1 . 5 1  
. .- , - - - . - . _ _ _  _ _  
I I V 1 P31'1-ECCEN 3WA THE11 THE12 PERIH -APHEL PSI 2 V 2 I OECLP RAL 3PEECt 
I 3 V 3 PSI 3 ECCEH 3HA THE13 THE14 PERIH APHEL P31 4 V 4 I 1 OECL4 R A 4  SPEED4 
I 5 V 5 P31 5 ECCEN JMA THE15 THE16 PERIH APHEL P31 6 V 6 I 6 OECL6 RA6 3PEEC6 
OVA-EVA--OVO-E_VR_-- !YPE SUN-A--SUN R-lllPPA---A - E __ INC _RAP OECLP ETA PERfC - _ -  - 
166.5 5 5 . 0  










-3.8 . r r 9  
4.0 .7 r5  
1.6 1.349 

























. i n  





















i s .er  
. 3 r i  
.a69 191.6 369.1 
1.393 231.7 429.9 
.735 i a r . 3  a e . 2  
i .or6 292.2 54e.o 
.7 ro  ~ r . 3  058.0 
1.086 299.0 546.4 
i . 2 6 0  ~ 2 5 . 3  431.9 
1.130 24.3 173.2 
1 / 1 / 2  53.3 11.1 
1.316 231.5 433.9 
l / U 2  90.7 10.1 
1/2/2 63.5 7.2 
' .620 211.5 071.1 
1.091 301.3 544.2 
1.213 219.1 441.0 























. r 3 9  
. r24  
1.0200 











1 * 0900 
1.153 
,412 
1 * 1990 




1 . 5 5 0 A  
I .6r40 
i . ~ e s o  .ere 
91.4 1.276 -11.0 - r i . 7  
0 4 . 1  .63r  1 .4  - 1 9 . ~ 1  
109.1 1 . m  - 4 . 1  10.2 
61.0 i . i m  -1.1 - 2 . 1  
8 2 . 8  .601 - 1 . 5  -2e.e 
109.5 1.230 -2.0 i 4 . r  
2.122 9 4 . 9  517.5 -10.5 




5 8  *SI 
















3 1  .O 







. 4 6 0  












t . 0 0 0  












4-1564 . I  
4-5690 
4 -11  re .e 
-3 .9 . e m  
1 .1  i . 3 5 3  
3.1 . r s 2  
4.03 r .43  
1.0 1.356 
-3 .9  .e66 
2 .0  ,731 
3.95 7.34. 
4-5540 4-1169.0 ,301 139 .1  3.0 -3 .6  .930 
4-1509.6 4-5630 .345 22.5 7.6 2 .0  1.360 
*-so90 4-oioo .LOO 223.0 -0.e 2.3  . r i 3  
1 1 . 5 1  10.69 6.39 3.92 7.32 
.BO5 231.3 290.5 
1.104 312.e 541.9 
i . i u  212.0 445.7 i /z/e 11 .1  3.1 
1.056 2S5.0 317.4 
1.116 322.0 539.0 
1.143 206.6 449.6 
1 /2 /2  64.8 3.2 
r 4 . r  i . 204  -2.0 -10.0 
'e0.7 ,621 - 2 . 1  -3o.r  
79.0 1 . 3 4 7  -3.1 -13.9 
ii0.i *.or3 -1.; 10.7 
4.412 100.0 8 ~ . o  61.3 
109.0 1.080 -l.t l L . 9  
4.961 130.1 334.0 44.0 
9 0 . 0  .e29 -3.L -34.1 
-3.4 1.014 
2 . 6  1.365 
e . i  . w e  
3.9e 1.37 
-~ MARS ARRIVAL OATE = 244se40 (19 MAY 19841 
7.6 ,907 89.2 .169 .861 176.1 360.1 .721 1.013 9 0 . 0  1.274 - 1 0 . 9  - 7 3 . 7  20.4 ,252  
-6.5 1 . 3 7 4  87.2 i . im 1 0 . 1  i r r . 9  . r i m  1 . 5 3 8 ~  9 1 . 2  .644 1 . 0  -0 .7 w z . 6  . i o 0  
-3 .1  .go3 121.9 . 5 s 3  1.798 214.9 421.0 .eo1 2.r920 110.9 1 . 2 ~ 5  4.1  3s.o er.5 
4.03 7.42 9.93 i 7 . r 4  2 /1 /1  62.3 i e . 7  36.6 .94e 3.100 96.0 3 5 9 . 1  - 3 . 0  6 4 . 6 ~  2.013 
4-1400 4-5632.0 ,149 i e 9 . 2  56.9 
4-5632.0 4-5640 .e52 4.4 -38.0 
10.00 13.91 4 .04  
4 - 5 0 3 6 . ~  4 - 5 ~ ~ 0  . m e  .4 - 2 5 . 1  
4-5900 4-6040 ,416 186.4 - 9 . 1  
4-5490 4-5636.e .142 102.3 16.0 
4-5900 4-6050 ,431  163.3 -32.5 
16.20 14.31 3 . 9 4  
4 - 5 5 1 0  4-S570.6 
4-1900 4-6070 
4-55ro.o 4-1840 
4 - B ~ Z O  4-1911.1 
4-fis7r.s 4-5040 
w ~ ~ o o  4-6000 





~ - B S E J ~ . ~  4 - 5 e 4 0  
- 5 . 0  
3 . 7  
2.2 
5.31 
4 .4  
-2.1 
1.20 
- . I  
1.3 




6 .41  
- 3 . 1  
3 . r  
-3 .0  
1 .4  
5.2 
4.50 
-3 .9  
1 .5  
4 .13  





1 . 7  
2 .5 
3 .01 



















115 .7  








































i .or i  
1.081 
1 .29e 

















944,  e 
155.3 
433.3 








6 . 1  
146.4 
4 1 5 . 1  
4 . 1  
ees.9 
.423A 












22 .1  
,159 
1.0220 65.5 
1 . ~ 3  7 6 . 0  




1 1 . 6  
1 4 . 0  
-4 .4  
- 2 3 . 9  
19.9 
-e .6  
-213.6 
13 .4  
t o . 5  




i 3 . r  
31.2 








t 3 4 . 0  
126.5 





























i.04io 6 e . r  
1.119 01.7 .614 - 1 . 7  
1.8340 110.3 1.124 -2.5 
.sir 4.600 156.e ~ ~ 0 . 5  
1.200 - 1 . 1  
.25B 145 .4  
,390 10.8 
.e40 214 .9  
14.92 11.00 
.302 159.6 
.34? 22 .9  
,224 221.6 
15.06 11 .25  
1.0900 7 1 . 1  
1.110 63.8 
1.7300 110 .3  
,395 4.900 
1.230 -2 .3  
.62O -L.O 
1 . 1 0 7  -1.0 
148.3 8 ~ 5 . 0  
-,I 1.125 1 1 4 . 7  ..(or 1.399 276.1 570.9 . r i r  z .06 io  93.0 1.431 -3 .3  - 1 0 . 9  
1 . r  .or9 100.5 ,310 1.100 199.i 456.6 .e94 i . soro 111.0 1.013 - 1 . 1  4 . 7  
-0.6 1.374 6 6 . 1  .362 1.129 7.3 177.9 .7200 1.136A 91 .2  .e45 7.4 .1 
4.e9 7.60 3.09 15.49 1 /1 /2  6 4 . 1  9 .1  32.0 .763 3.632 6 4 . 0 . 3 1 2 . 3  1 6 . f  
1.6 
201.  5 
106.20 
4 . 1  
262.9 








W Z . 4  
i10.e 
m . 4 ~  
36.1 






3 1  .O 







. 2 7 1  
*1e4 
, 3 6 4  
6 . 8 2 0  
z.ooe 







































- 9 . 3  
s,oo 
3.9 
5 . 1  
-6.3 






-1 . r  
.e46 115 .1  
,464 13.1 
-310  el1.P 






4 - w o  
.e62 146 .1  
.400 10.7 
.263 211.1 















. e t 7  
1 .Let 
- t . 3  
- i . 9  
-t .* 
8t4 .1  







-r. i  
-6 .e 
-24.0 
l E . 1  
t 0 . 6  
-0 .7  
- t r . o  
1l.t 








- 3 . 9  .0e7 ior.0 .332 .so0 eso.3 ~ 0 7 . 9  
3.03 7.~3 1.10 i i . 0 7  i m c  ~ i . 4  5.4 
-3.4 1.014 1 1 1 , s  i.016 8s1.0 317.0 
1 . S  1.317 i 0 4 . 1  .406 1.090 309 . t  110.8 
t.0 e749 111.0 -400  1.tlO t t I . 9  444.4 
1.0 1.30t 100.0 ,301 1.107 3 t l . O  140.0 
8.3  -780  100.9 ,367 S.1'4 t16.6 448.3 
8.07 7.07 4.00 15.77 l l W 8  03.3 4.4 
.001A I.1900 74.0 
.64W 1.S43 6 t . 7  
t O . 0  -471  3.135 
.075A 1.44IO 79.1 
.eo1 1.s33 w.0 
t 8 . t  .60t 1.103 
.rst i.roao i1i .o  








.LO7 t 7 . 0  
.LOO teo.1 ¶*.ai ae.04 
4TOCOVER TIME x 60 D A Y 3  
- _  -  
LAUNCH 8UNG8Y 8PEEOl R A l  OECLl 
SUNGBY ARRIVE 8PEEO3 RA3 OECL3 
DEPART RETURN 6PEEO5 RAS OECLI 
1984 OUTBOUNO 
_ _  - 
I i v i PSI TECCEN - S M A  
I 3 V 3 PSI 3 ECCEN SUA 
I S V 9 P S I  5 ECCEN SUA 
OVA EVA -0VO EVR -TYPE_ 
-1.8 1.076 112.2 .409 1.223 
2 .0  a 1 1 0  105.8 .318 1.139 
3.91 7.30 4 . 5 2  15.83 1/2/2 
1.1 1.510 95.0 ,359 1.123 
SHINCBY 
THE11 THE12 PERlH -APHEL - P 3 i  2 
THE13 THE14 PERIU APHEL PSI  4 
THETS THE16 PERIH APHEL PSI  6 
SUN A SUN R UIPPA - A  E 
MI33ION OURATION 5 I 6 0  D A Y S  
MAR4 ARRIVAL DATE = 2 4 I l 8 5 0  
29 W A Y  1904 
V 2 I 2 OECLZ RAP 3PEEOP 
V 4 I 4 OECL4 RA4 SPEE04 
V 6 I 6 OECL6 R A 6  SPEEOO 
INC --RAP OECLP ETA PERIC 
1.391 -3.0 -18.0 9.6 - 2 3 1  
.6SO -6.3 -46.3 256.0 -185 
1 .070  -1.4 6.9 153.1 .370 
76.5 310.9 -75.0 101.90 1 .446  
4-5500 4 - ~ 6 4 0 . 2  , 1 5 5  118.1 58 .0  1.6 ,905 
4-1640.2 4-5660 ,256 359.1 -23.8 -4.3 1.371 
4-5920 4-6060 .481 194.0 -31.4 -14.3 .906 
19.43 11.86 4.10 3.58 6.98 
r-sseo 4-ssm.4 .e70 1 5 1 . 3  -3.5 -4.3 . r 7 3  
19.40 14.31  1.82 5.09 8 .41  
4 - 5 0 ~ 0  4-6090 .a23 211.0 -5 .2  4.1 . r w  
17.71 13.28 5.90 4.43 1.82 
4-5S7t.4 4-5660 , 509  12.1 2.9 1.2 1.349 
4-S920 4-6080 e364 214.0 -.I 6.3 e 8 3 0  
1-5530 4-5580.1 -214 148.1 -.6 -4.2 -843 






















511 .5  
439.1 
9.0 







. S O I A  
.604 
* 736 






































2 .6  





- 1 . 1  
-3.3 















1 1 . 5  
L 5 6 . 1  
104.9 








224 . r 
4-5540 4-5505.3 .324 142.3 2.8 
18.83 14.42 6.85 
4-5505 .1  4-5010 .4os 23.3 3.3 
4-5930 4-6100 ,350 2ts.o -0.4 
4-ss~o 4 - 5 5 9 5 . 1  .371 131.5 0 .6 
4-5595.e 4-5810 .327 28.9 4.7 
4-5sao 4-claes.t ,310 i41.0 12.0 
4-5aie.c 4-wro .ria 16.2 31.0 
$1.49 13.69 1.18 
4-SO30 4-6110 .296 227.9 -11.2 
10.51 14.60 r.93 













- MARS ARRIVAL DATE = 2445870 I10 JUN 1984) - 
1.316 106.7 .430 1.092 301.5 559.3 .623 1.561 
.9i3 $09.0 .350 .e80 ~ 2 6 . 8  2 m . o  . s 6 5 ~  i.1940 
.797 116.1 .448 1.303 ~53.0 442.0 .rig 1.8800 
7.80 1 . 5 1  m . 9 ~  i / z / z  i i i . 2  1.8 18.4 .36r 
1 1 . 5  1.271 
6.259 131.1  
17.4 1.344 
79 .5  .e55 
16.6 .640 
i l 2 . 8  1.124 
112.5 1.103 
6.401 99.4 
- MAR8 ARRIVAL DATE I: L441080 I20 JUN 1984) - 
-3.0 -9.0 36.9 
-1.9 -23.9 226.5 
-3.1 6 . 7  137.1 
326.3 36.4 83.3L 
-3.2 -13.1 31.8 
-2.1 -21 .1  234.2 -e.* 1.0 245.4 
-3.1 -19.8 5 . 0  
-0.3 -46.3 241.4 
7.9 66.0 69.4L 
-2.0 s.6 113.1 
806.1 -77.c 10c.i~ 
113 
6TOCOVLR TIWE x 60 DAY6 1904 OUTBOUNO SWlNG8Y MI43ION OURATION = 600 O A Y S  
WARS ARRlVAL O A T €  S 2445700 
4-5140 4-5581.0 ,327 142.6 2.7 -4.3 .911 109.2 .361 .877 226.4 277.9 . 3 a A  1.1940 71.2 1.270 -3.0 -0 .9 36 .9  ,410  
4-5503-0 4-5780 e410 19.3 11.2 3.4 1.376 106.0 .453 1.162 306.6 519.8 .636 I.688A 105.2 -620  -3 .3  - 3 0 . 7  258.1  *e80 
4-5040 4-6140 ,267 279.3 -19.0 1 . 1  ,613 80.1 .451 1.080 167.5 467.4 .593 1.567 116.4 1.042 - e 2  5 - 4  166.3 4 5 4  
19.04 12.80 6 . 0 9  6.23 9.61 5 .91  17.47 1/2/2 37.8 9 .2  26.7 -358 4.339 130.7 334.0 43.3 80.1L 1.194 
MAR8 ARRIVAL DATE : 2445790 (30  WAR 1984) - 
4-5470 4-5026.1 .143 109.1 13.6 7.0 .910 87.8 .169 ,868 169.0 356.3 .721A 1.011 89.5 1.273 -10.2 - 7 1 . 9  23.4 -236  
4-56eO.l 4-3790 .e30 10.5 -L1.0 -3.6 1.403 9 0 . 1  .419 1.243 339.8 508.7 . I 2 2  1.764A 108.7 - 6 7 0  2.5 -18.0 275.7 e310 
4-50SO 4-6070 . l o 7  204.4 - .9 2.2 .702 104.7 .311 1.219 211.7 435.7 ,791 1.6470 107.4 1.102 - . 5  20 .5  111.1 ~ 3 3 1  
14.5L 7.40 3.97 7.04 10.41 3.51 14.82 2 / 1 / 2  26.7 8.2 50 .4  1.061 2.348 91.0 10.0 -7.2 O7.1L 1.450 
4-1460 4-503L.t .140 100.9 85.3 7.0 .BO7 89.2 .169 .861  176.0 360.3 .721 1.013 9 0 . 0  1.274 -10.3 -72 .1  20.3 -239  
4-1631.1 4-1790 .e39 13.7 -16.0 -3.0 1.404 88.2 .421 1.244 6.0 148.4 ,7200 1.769A 109.0 .671 1.0 -20.2 276.1 - 3 1 2  
4-5050 4-0000 .I56 214.3 - 4 . 0  2.1 .687 102.4 .349 1.109 205.7 439.8 ;774 1.6050 107.9 1.093 -.4 19.3 119.6 -334 













4-5490 4-3636.1 ,147 t 0 3 . 6  
4-5636.1 4-5790 .249 9.1 
4-56¶0 4-6090 , 1 5 1  221.6 
14.35 7.20 
4-5110 4-35?3.L ,223 160.5 
4-557S.L 4-5790 .461 0.4 
4-1650 4-6110 .163 250.0 
13.47 0.47 
4-1520 4-5177.5 .233 133.1 
4-3177.5 4-3790 .436 12.4 
f4 .17  9.02 





.BO5 90.7 .170 .e68 183.6 364.7 . I 2 0  1.0150 9 0 . 7  1.275 -10.7 -72.5 16.1 e 2 4 9  
1 .405 86.3 -424 1.243 12.4 148.4 .7160 1.771A 109.2 .670 1.3 -21.2 276.1 e315 
.674 100.0 .311 1.164 199.6 444.0 .756 1.5720 108.6 1.083 - .4 17.7 126.0 -359  
10.53 3.19 14.99 2/1/2 26.1 2.1 57.6 .972 2.077 92.4 9.0 -11 .5  71.6L 1.047 
-3.0 -782 9 4 . 6  -387 .737 187.4 240.9 . 4 5 l A  1.0220 6 7 . 2  1.180 -1.0 -2.5 32.7 .461 
2.2 1.358 109.3 .460 1.103 295.0 131.5 ,595 1 . 6 l l A  97.1 .589 -1.0 -26.6 244.0 - 2 3 1  
- 1 . 9  -649  94.4 -365 1.122 187 .8  412.4 ,712 1.5320 110.3 1.066 - . 3  13.2 144.2 -3S9 
4.99 8.38 3.43 15.40 l / Z / 2  5 4 . 2  2.4 25 .7  .e03 4 . 4 0 9  160.2 317.1 18.6 07.SL .986 
-3.9 . e l l  99.2 .363 .763 196.7 2 5 5 . 5  .484A 1.0410 6 8 . 1  1.200 -1.7 - 4 . 4  36.2 .436 
2.4 1.362 107.8 - 4 5 1  1.116 299.4 529.1 . B I Z  1.820A 9 8 . 7  .590 -2.2 -28.1 249.6 ,237 
1.0 -639  91.2 .379 1.105 182.0 456.6 ,686 1.1210 111.5 1.057 - . 3  10.5 152.0 e376 
5.16 8.S4 3.02 15.74 1/2/2 49.9 4.3 26.4 .317 4.376 153.0 322.0 2 4 . 0  84.9L 1 .070  
4-5130 4-5501.8 ,264 146.7 - .4 - 4 . 1  .e54 103.9 ,349 ,807 209.7 261.7 .525A 1.0880 70.3 1.230 - 2 . 3  - 6 . 6  S8.0  -412 
4-1501.0 4-5790 . l i t  16.2 0.6 2.7 1.366 106.5 ,444 1 ,129  303.8 526.7 .628 1.631A 100.2 .606 -2.6 - 2 9 . 5  253.0 -244  
* - I 0 5 0  4-6130 .LO7 271.3 -18.7 1.7 ,629 87.6 .400 1,090 178.4 461.1 .654 1.526 113.0 1.049 -.4 7.7 159.6 .390 
18.40 10.14 5 .71  5.34 8.72 4.42 16.22 1 /2 /2  46 .1  6 . 3  26.1 .354 4.366 144.0 3 2 6 . 0  31.7 02..IL 1.192 
4-3140 4-5100.5 .317 141 .5  3 . 0  -4 .2  .910 108.8 .348 ,887 Z20.0 282.0 .S78A 1.1960 72.4 1.275 -2.0 -9.2 37 .1  - 3 0 0  
4-5560.5 4-5790 .300 20.L 10.9 3 2 1.371 105.0 .437 I 144 300 7 524 1 644 1 44A 101 6 610 - 3 . 2  -31 1 257 9 -253  
4-5050 4-6140 .242 t79 .6  -19.4 1:r .620 03 .4  ,428 11077 171:O 465:7 :616 1:!38 1 l S : O  1:04 l  - . 4  4:7 166:D -429 
17.30 12.00 6 . 7 1  5.56 8.94 5 .20  16.90 1/2/2 42.7 0 .4  26.3 . .400 4.396 129.7 335.7 4 4 . 1  79.9L 1.357 
_- MARS AURIVAL DATE 2445800 ( 9 A?R 1984) --I-_ ..-_ 
4-¶47O 4-562O.L ,140 100.3 52.0 6.0 -910 0 1 . 0  .169 .860 109.0 356.5 .72lA 1.015 09 .5  1.273 -10.0 -71.3 23 .1  ,233 
4-56t6.L 4-5800 .233 15.0 -L4.7 -4.0 1.394 09.5 .400 1.2Of 1 . 7  155 .2  . I 2 2 0  1.603A 104.7 .e56 2.0  -17.3 275.2 .e74 
4-1800 4-6070 . l o0  LO2.0 - ,2 2.4 a717 108.0 ,361 1.234 L l 6 . 6  435.3 .789 1.6790 1 0 7 . 7  1 . 1 O t  - . O  19 .1  111.2 ,339 
13.97 7.67 3.93 6.09 9.47 3.94 14.90 L / l / 2  32 .1  6 .1  46 .7  1.107 2.521 93.3 15.7 -4 .9  W . 6 L  1.683 
4-#400 4-5632.L .137 101.9 5 4 . 6  6.7 ,907 09 .e  .169 .067 178.0 360.4 .721 1.013 90 .1  1.274 -10.0 -71.4 20.3 .e34 
4-163t .L 4-5800 ,231  10.1 -20.0 -3 .3 1.394 01.7 -402 1.202 0.0 145.0 .7190 1.68SA 104.9 -656  2.0 -19.2 275.S .e75 
4-¶660 4-6000 .171 L11.5 -3.6 L.2 .701 104.0 .315 1.200 210.5 439.3 .774 1.6260 108.1 1.006 - . 7  16.S 119.7 .359 
13.63 7.51 3.90 0.12 9.50 3.61 14.99 2/1/2 31 .6  4 .8  11.8 1.090 2.291 93.9 9.2 - 7 . 7  74.5L 1.416 
4-5490 4-5636.L .144 102:6 57.0 7 . 1  .DO1 90.7 .170 ,868 103.7 364.7 ..720 1.0150 90.7 1.275 -10.5 - 7 2 . 0  16.2 .e44 
4-5636.L 4-5800 ,244  5 .0  -16.3 -L.O 1.394 05 .9  .405 1.200 14.4 1 5 1 . 1  ,7140 1.606A 105.1 .655 1 .4  - 2 0 . 8  275.4 . E 7 6  
4-1060 4-6090 .161 221.7 -1.4 2 .1  .606 102.1 .353 1.171 204.4 443.4 ,757 1.5850 108.6 1.086 -.6 1 t . O  126 .1  .?I41 
1 3 8 5 2  7.37 5.90 0.15 9.53 3.39 15.03 el l /$!  31.¶ 2.7 56.0 1.000 2.130 93.7 5.3 -10.3 6 0 . l L  1 .139  
4-5500 4-5566.8 .223 165.9 -6 .9  -3 .6  .764 90.4 .409 .721 100.6 244.7 .426A 1.0160 65.9 1.167 -.4 - . 9  27.9 . 4 8 6  
4-5548.8 4-5000 ,406 4 . 4  5 . 0  1.9 1.351 110.7 ,467 1.081 290.2 530.4 .576 1.566A 91.4 . S O 0  - 1 . 5  -24.2 231.2 . e l 2  
4-5680 4-6100 . 1 5 1  PSS.3 -11.0 2 .0  .e72 99.5 . 3 5 6  1.140 193.3 447.5 ,739 1.5530 109.3 1.076 - . 5  1 5 . 0  136.4 .346 
12.97 3.43 1.12 4.54 7.93 3.31 1 5 . 1 4  l / 2 / 2  67.9 1.6 24 .2  . L I S  4 . 7 6 2  165,6 310.6 13.0 90.00 -988  
4-1510 4-5573.9 . E l 0  160.0 -6 .2  - 3 . 1  .707 94.6 .379 , 7 4 1  187.6 2 S O . 2  .46OA t.0220 6 7 . 6  1.163 -1.0 * 2 - ¶  33.2 -481  
4-ss73.n 4-5800 . 4 5 1  9 . 2  1.9 2.1 1 . 3 5 1  100.9 ,453 1.094 29S.6 135.7 .599 1.589A 93.5 .SO0 -1.0 -6!6.4 042.0 - 2 1 4  
4-5060 4-6110 e161 245.6 -14.3 1.9 ,659 96.0 .361 1.124 192.3 451.6 . I t 0  1.5300 110.0 1.066 - a 5  12.6 164.4 ,354 
19-95 0.35 4.97 4.59 7.98 3.39 15.30 l /2/Z 61.6 2 . 3  25.3 .e95 4.159 160.5 317.4 10.3 07.1L 1.050 
4-5¶20 4-5570.5 .e27 192.7 -3 .7  -3 .9  a017 99.0 .355 ,769 197.2 2S7.S .496A 1.0420 69.4 1.204 - 1 . 7  -4 .5 36.0 ~ 4 2 3  
4-9s?O.S 4-5600 .423 13.3 6.9 2.2 1.359 107.3 .442 1.106 300.4 133.3 .617 1.5941 95 .3  .S90 -2 .1  -26.L L47.4 . Z f 8  
4-3880 4-6120 ,172 257.0 -16.0 1.0 .646 93 .1  ,372 1.106 166.3 451.7 .695 1.5160 111.0 1 . 0 5 7  - a 1  9 .9  152.3 
13.43 0.74 5.10 4.69 8.06 3.63 11.11 1/2/2 5 6 . 5  4 .0  L6.O ,336 4.446 113.9 323.1 23.9 64.2L 1.119 
4-5530 4-5502.9 -E50 145.0 - a 2  -4.0 ,860 103.7 .330 .014 210.6 260.4 a530A 1.0690 71.1 1.234 -2 .3  -6.0 36.4 e397 
4-5502.8 4-5600 .397 17.1 8.3 t . 5  1.363 105.0 .433 1.117 305.1 531.0 .634 1.6OlA .96.0 .606 -2.5 - 2 9 . 7  252.2 -223  
4-5660 4-6130 -192  269.1 -10.4 1.7 -637  90.3 .387 1.069 100.1 459.9 ,667 1.5110 112.2 1.049 -.I 7 . 1  160.0 * I 8 4  
14 .51  9.69 1.61 4.02 0.21 4.00 11.92 l / Z / Z  52.3 5.0 26.0 .SO2 4.440 144.5 310.3 31.0 01.3L 1.314 
4-3540 4-3507*9 -310  140.7 3.3 -4.0 a923 108.2 .330 ,894 229.3 285.4 ,5921 1,1970 73.3 1.279 -2.9 -9 .5  3 r . 3  - 3 1 0  
4-5507-6 4-5000 .370 20.9 10.4 2.9 1.367 104.2 .424 1.130 310.3 528.9 .650 1.609A 98.2 ,614 - 3 . 0  -31.5 t 5 6 . 0  - 2 3 0  
4-5080 4-6140 ,221 270.7 - 1 9 . L  1.6 -627 06.4 .410 1.075 174.8 464.3 -634 1.115 113.0 1.040 -.I 4.1 167.4 ~ 4 0 6  
4-5550  4-5594.1 .SO2 137.9 6.4 -3 .0 1.010 112.2 ,319 1.010 252.5 309.0 .6!$2A 1.4400 76.6 1.343 - 3 . 3  - i i ? . 7  32.1 - 3 4 0  
4-5594.1 4-5000 .340 25 .1  15.1 5.0 1.373 102.2 ,411 1.146 317.3 525.3 .670 1.621A 99.9 ,624 -4 .1  -34.3 L61.0 -241 
4-1660 4-0130 ,260 200.7 -19.5 1.1 -619  01.9 .442 1.062 169.1 468.9 .SO3 1.531 116.0 1.03L -.6 1.0 174.6 * 4 4 t  
19.04 13.76 0.03 5.95 8.64 5.73 17.21 1/2/2 44.4 9.9 20.7 ,520 4.037 103.7 4.4 59.5 02.OL 1.179 
16.32 11.33 6.57 4.99 0.38 4.76 16.43 i t m  40.3 7.0 m.8 4 3 9  4.419 m . z  336.a 44.1 7 9 . 3 ~  I.IZO 
UARI ARRIVAL DATE = z44ae.m (19 AM 19841 - . 
4-5470 4-562O.L .140 100.3 52.0 6.0 .910 87.0 ,169 ,068 169.0 356.1 .72lA 1.015 09.3 1.L73 -10.0 -71.3 23 .1  -233  
4-3080 4-6070 .LO9 LO2.1: -3  L.7 .734 109.0 .373 1.954 221.1 434.8 .700 1.7220 108.1 1.113 - 1 . 1  10.3 111.3 .350  
13.75 0 . 4 t  3 .93 5.33 0.72 4.49 15.20 t / l / L  30.4 7 . 1  49.0 1.105 2.743 94.4 10.1 - 3 . t  79.LL 1.926 
4-5620.L 4-1610 -233  12.3 -20.9 -4.7 1.388 89.2 .38S 1.173 3.1 161.4 . I 9 1 0  1.021A 100.9 s647 3.4 -14.9 t 7 3 . 9  0 2 4 1  
4-5460 4-5632.3 .135 185.5 54.3 6.0 .907 89.9 . lo9 .BO7 176.0 360.4 , 7 t l  1.013 90.1 1.274 -9.9 -71.1 L0.3 .L31  
4-563L.3 4-5010 ,232 7.4 -2L.8 -3.0 1 .301  87.4 .SO7 1.17L 9.5 101.3 .7l80 1.6L7A 101.1 .647 L . 3  -17.9 L74.1 ,214 
4-0070 4-6000 ,190 L O 9 . 0  -3 .0  L.4 ,710 106.7 .364 1.L14 L11.8 438.9 .77L 1.6160 101.5 1.100 -1.0 17.6 119.0 a 3 4 7  
13.25 7.93 3.09 5.33 8.71 4.04 15.14 W l / L  37.0 5.8 49.3 1.110 L.390 95.0 5.9 -0.4 71.1L 1.563 
4-5490 4-563O.L .14t 1Ot.l 50.7 7.0 .SO5 90.7 . l Y O  .668 103.0 304.7 . I t 0  1.0150 90.7 1.275 -10.4 -71.6 16.4 .L4 l  
18.00 7.60 3.95 5.34 0.73 8.71 15.13 L / l / L  37.7 3.4 34.5 1.03L L.108 04.8 L.0 4 . 4  61.3L 1.CLL 
4-S63O.C 4-5010 ,841 3 .3  -17.7 -3 .0  1.307 01.0 -391  1.170 15.0 101.4 .Ti30 1 . 6 t r A  1 O l . t  -645 1.6 -19.6 L74.0 *e45 
4-3010 4-0080 ,876 L18.5 -0 .4 L.L ,699 104.3 -3SS 1.181 LO0.L 44L.O a717 1.0040 100.0 1.009 16.3 1LO.L ,846 
114 
MIS3ION DURATION E 600 DAY5 
MARS ARRIVAL DATE = 2445810  
19 APR 1964 
LIUNCN SWNGBY SPEED1 R A 1  OECLl I 1 V 1 P S I  1 ECCEN-SMA THE11 TNETP PERlH APHEL PSI 2 V 2 I 2 OECLO R A P  WEE02 
SUNGBY ARRIVE SPEED3 RA3 DECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THETI PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEED4 
DEPART RETURN SPEED¶ R A 5  OECLS I 5 V 5 PSI 5 ECCEN SWA THETS THETI PERIH APHEL PSI 6 V 6 I 6 OECL6 R A 6  SPEED6 
PROP AERO OVL O V A  EVA OVD EvR__I_Y.PESUN_' SUN !-KAPPA - A  E lNC RAP OECLP ETA P E R I C  
4 - 5 5 0 0  4-5568.6 .229 165.9 -6 .9  -3 .6  .762 90.4 .411 . I 2 0  160.3 244.3 .424A 1.0160 65.8 1.166 - e 4  - . 9  27.8 *a68 
4-3568.6 4-9810 .465 4 . 8  4.6 1.8 1.349 110.9 ,466 1 . 0 7 4  289.4 342.7 .573 1.176 67.6 .SO3 -1.4 -23 .1  230.3 ,201 
4 - 5 8 7 0  4-6100 ,166 229.0 -10.0 2.1 .684 101.8 ,358 1.132 203.0 446.9 .14O 1.5640 109.3 1.078 -.I 14.4 136.5 a348 
13,OO 8.64 5.14 4.36 7.73 3.31 15 .17  1/2/2 77.5 2.2 23.8 .E52 4 .840  166.4 310.2 13.1 90.40 .966 
STOPOVER TlME D 60 DAY8 1984 OUTBOUND SWINGBY 
- - __ __ 
__---I_ - -- __ ____ 
4 - 5 5 1 0  4-5574.2 ,217 159.8 -6 .3  -3.7 .?E9 94.6 3 7 6  .743 187 .7  250.8 .463A 1.0220 67.9 1.185 -1.0 -2.5 33.8 - 4 4 8  
4 - 5 5 1 4 - 2  4 -5810  -448 9.7 5 . 5  1.9 1.353 108.8 .449 1.087 295.4 340.0 .399 1.5741 90.0 -592 - 1 . 1  -25.8 237.0 .e02 
4 - 5 8 7 0  4-6110 a164 240.9 - 1 3 . 3  1.9 .a70 99.1 .360 1.128 196.9 450.9 .722 1.5340 109.9 1.068 l 2 .o  144 .6  * a 5 3  











IS .  19 
152.2 -3 .7  -3 .9  -820  98.9 
14 .0  6.4 2 .1  1.357 107.0 
253.4 -16.1 1.8 .658 96.1 
6 .60  5 . 0 5  . 4 ,34  1.73 3 - 5 1  
143 .2  - . l  -3 .9 ..E64 103.5 
, 17.7 7 . 1  2.3 1.360 105.4 
265.6 -18.0 1 . 7  .b46 92.9 
9.38 5 . 5 4  4.41 7.80 3.85 
.349 .772 197.5 258.7 .502A. 1.0420 69.6 1.907 -1.7 - 4 . 1  57.1 . 4 1 5  
.435 1.097 300.7 537.6 .620 1 . 5 7 5 A  91.9 .600 -2.0 -27.9 244.0  e203 
.367 1.107 190.8 434.9 ,701 1.5130 110.7 1.058 -.I 9.4 152 .3  -361  
5.43 1/2/2 64.4 3.6 2 5 . 5  .349 4.529 154.4 323.0 23.4 83.9L 1.230 
.331 .e18 211.3 270.3 .54TA 1.0900 71.7 1.237 -2.3 -6 .9  3 6 . 7  e386 
.425 1.108 305.9 535.4 ,637 1.578A 93.4 .607 -2.4 -29.6 249.4 -206  
.378 1.089 184.8 458.9 .678 1.5010 111.6 1.049 -.I 6.5  160.2 -374 




4 - 5 5 4 0  
4 -5566 ,  
r-rsfo 
4-5588.9 .305 140.1 3.8 -3 .9  a927 107.9 
4-5610 .356 21.5 9 .7  2.6 1.364 103.7 
4-6140 .e04 276.8 - 1 9 . 0  1.6 -636  89.3 
15.36 10.83 6.48 4 .52  7.91 4.36 
.331 .900 230.4 288.1 .6OZA 1.1990 74 .1  1.282 -2.8 -9.8 37.5 .356 
.414 1.119 311.6 333.0 .655 1 .583A 9 4 . 9  -614 -2.9 -31.6 954.6 . P l l  
.395 1.074 179.0 463.1 .649 1.498 112.9 1.040 -.I 3.4 167.8 - 3 9 2  
6.10 1/2/2 54.9 7.3 25.1 .473 4.595 129.0 336.2 4 4 . 7  78.91 1 .701  
-3 .7  1.012 111.7 .372 1.054 253.6 319.6 .662A 1.4480 
3.4 1.369 101.4 .404 1.133 319.4 530.0 .E76 1.590A 
1.4 ,626 85.2 .420 1.060 113.3 467.3 .614 1,505 
4 .73  8.12 5.12 16.68 1/2/2 50.C 9.2 28.1 .580 - MAR8 ARRIVAL DATE = 2445820 (29 APR 1984) 
77 .7  1.345 
9 8 . 6  .623 
1 1 4 . 6  1.031 
4.122 102.3 
-3 .2  
-3 .8  
- * 7  
8 .5  
-1s.)  
-34.5 





-1  99 
- 7 1 . 2  
-15.9 
16.6 
-5 .3  
-71.5 
-18.6 








1 7 5 . 1  
63.  5L 
,322 
* 220 
- 4 1 9  
1 .a12 
4 -5550  4-5505.7 ,375 137.4 6 . 7  
4 - 5 5 9 5 . 7  4-3610 ,322 2 5 . 6  14.2 
4-5870 4-6i50 .e36 286.0 -19.3 
17.73 13.01 1.09 --
4-5470 4-S626.0 .145 189.7 14.0 7.2 .910 87.8 . l 6 9  .868 $69.0 356.2 .721A 1.015 89.5 1.273 
4-5626.0 4-3820 .241 10.6 - 3 5 . 3  -5.8 1.381 89.0 ,375 1.153 3.7 167.3 . 7 2 l O  1 . 5 8 5 A  97.4 -643 
4-5880 4-6010 .281 20P.4 .7  3.2 ,753 111.1 .390 1.281 226.5 434.4 -782 1.7810 108.8 1.120 




7 . 1  







4-5490 4-5636.t  
4 - 5 6 S 6 . L  4-5820 
4-5880 4-6090 
*136 185.6 54.4 
.232 5 . 6  -25.4 
,214 208.6 -2.6 
13.20 6.49 3 . 6 9  
-141  181.8 56.5 
.E40 1 . 1  -19.4 
.195 216.3 - 5 . 8  
12.79 8.09 3.94 
. l S 6  178.6 5 8 . 3  
.e58 318.5 -14.9 
.181 225.5 - 9 . 1  
12.66 1.94 4.12 
6.6 .907 89.2 .169 .E67 176.0 360.4 a721 1.013 
- 4 . 2  1.381 87.2 .377 1.152 10.4 167.2 -7180 1.586A 
2 . 7  . 7 3 3 P 0 8 . 9  ,377 1.233 220.3 436.4 ,769 1.6980 
4.71 6 . 1 0  4 . 6 0  15.37 2/1/21 44.9 6 . 1  46.5 1.113 
6 .9  .905 90.7 .170 .e68 183.6 364.7 ,720 1.0150 
-3.3 1.381 65 .4  .380 1.149 18.9 167.4 ,7120 1 .585A 
2.4 .714 106.1 ,368 1.194 214.1 442.4 .755 1.6340 
4 . 7 0  8.09 4 .15  15.29 2/1/2 44.8 4 .2  52.8 1.043 

































271 .1  
136.6 
59.5L 
9 0 . 7  1.275 
97.5 .641 
109.2 1.094 




1 . 7  .BO5 92.4 .17S .869 191.6 569.7 -719  1.0200 
-2.8 1.360 83.4 .385 1.144 23.8 167.7 ,7030 1.384A 
2.e .698 104.0 -363 1.162 207.9 446.3 - 7 4 0  1.5830 
4.72 8.11 3.82 15.26 1/1/2 45.3 2 .9  57.6 -902 
4-1510 4-5573.0 ,219 160.0 -8 .2 -3.7 ,787 $4.6 .379 .741 187.6 2S0.2 .46UA 1.0220 6 7 . 7  1.183 
4-5573.9 4-5620 .452 9 . 9  4 . 9  1 . 7  1.351 109.0 .449 1.081 294.4 344.4 .595 1.166 86.5 .596 
4-5080 4 - 6 1 l O  . I 7 2  238.4 -12.4 2.0 .683 101.4 .362 1.134 201.7 4 5 0 . 2  ,724 1 .5450  109.9 1.070 











144.  7 
87.6L 
4-SS20 
4 - 5 5  10 . L  
4-5680 
4-5530 





4 - 1 5 5 0  
4-S508.0 
4-3880 
4-53 79 .2 
4-5620 
4-6120 
A - 5 5 8 4 . 1  
4-5820 
4-6130 
4 -1589 .1  
4-5620 
4-6140 
4 -3596 .8  
4-5620 
4-61JO 
.e23 132.1 - 3 . 7  
. 4 i 4  1 4 . 4  3 . 8  
.170 248.5 -15.3 
l 2 . ? 4  8.63 5.04 
-3.9 -821 96 .9  .348 ,773 197.5 259.0 ,504A 1.0420 
1.9 1.355 107.0 -433 1.091 300.4 542.0 -619  1.563 
1.6 ,669 96.6 ,365 1.111 195.5 454.2 e706 l.Jl60 
4.11 7.51 3.59 15.36 1/2/2 73.4 3 . 8  25.0 .351 
6 9 . 9  1.207 
88.5 .E03 
110.5 1.019 
4 .826 155.3 
- 4 . 5  
-27 .1  
0 . 0  
22.5 
- 7 . 0  






4 4 . 5  
-13.6 
-34.5 
- . 3  
6 0 . 0  
-16 .6  
-43.3 
-3.4 
- 7 6 . 0  
- 7 6 . 1  
- 1 . 7  
1 4 . 7  
- 1 . 5  
37 .1  
289.4 
1 5 2 . 7  
04 .  1L 
38.8 
245 .4  
160.4 
6 0 .  7L 
,251 144.8 . O  -3 .9 ,866 103.4 ,328 .e21 211.8 271.3 .5SZA 1.0900 72.0 1.239 
.581 16 .3  7.0 2.0 1.356 105.2 ,420 1.100 308.0 539.8 ,638 1.562A 90.2 ,610 
,176 261.1 - 1 7 . 5  1 . 7  .658 95.5 .372 1 . 0 9 1  189.4 456.1 .685 1.4970 111.2 1.049 
13.34 9 .23  5 . 5 0  4.11 7 . 5 1  3.13 15.56 1/2/2 87.9 5.3 24.8 .414 4.655 145 .6  




,302 139.7 3 . 7  
.348 22.0 8 . 6  
,192 273.2 -18.8 
14.64 10 .47  6 .41  
-3.9 .929 107.7 .327 .903 231.0 289.6 ,608A 1.1980 
2.3 1.362 103.3 -408  1.110 312.2 537.5 .658 1.563A 
1.5 ,645 92.1 .385 1.074 183.4 462.0 ,661 1.4870 
4.16 7 . 5 6  4.07 15.84 1/2/2 62.7 6 .9  3 4 . 3  ,497 
-3.5 1.013 111.4 .368 1 . 0 5 7  254.5 315.5 .67OA 1.4440 
3 .0  1.367 100.7 .395 1.123 321.1 534.5 ,680 1.567A 
1.4 .E35 88 .3  .404 1.059 1 7 7 . 5  486.1 .631 1.480 
4.30 7.69 4 .64  14.28 1/2/2 5 7 . 0  8 . 7  27.2 .635 
74.5 1.28, 
9 1 . 7  .a17  
112.2 1.040 
4.753 129.4 
-2 .6  
-2.  7 
- . a  
331.7 
- 3 . 1  
-3 .8  
- .9  
8 . 3  
- 3 . 3  
- 6 . 8  
- . e  









, 5 0 8  
.e02 
.400 




1 . 1 4 5  
-. . 
.369 l S 7 . 0  7.0 
,306 2 6 . 0  13 .1  
.210 264.1 -19 .3  
16.10 12 .40  7 . 1 6  
7 8 . 5  1 .346 
9 3 . 6  .e25 
113.6 1.030 
4 .259  101.1 
31.3 
258.0 
1 7 5 . s  
6 4 .  I L  
4-3560 4-5607.7 ,439 138.1 9 . 8  -2.7 1.101 113.9 . 4 5 5  1.308 2 7 3 . 0  341.1 -7131  1.9040 8 4 . 2  1 .414  
4-5601.7 4-5020 ~ 2 7 8  28 .9  29.8 5 . 8  1 .373 97 .0  e381 1.140 334.5 530.9 -705 1.574A 91.5 .635 
4-5880 4-6160 .251  293.3 -19 .2  1 . 2  .623 83.9 a431 1.045 171.8 470.3 .SO4 1.497 1 1 5 . 4  1 .022 
19.58 14.03 9 .33  4.73 6 .12  5 . 5 0  16.92 1 /2 /2  52.9 10.8 47 .8  . I 8 0  2 . 4 6 9  77.7 




-- .- M A R 8  A R R I V A L  DATE = 2445830 ( 9 UAY 19841 - 
8 . 9  .Si0 87.8 .169 ,868 169.1 355.3 .721A 1.015 
- 8 . 6  1.377 8 9 . 1  .367 1.139 3.2 172.8 .7210 1 . S 5 7 A  
4 . 0  ,775 113.4 . 4 1 l  1,316 231 .5  433.9 .776 1.8610 
4 .58  7.97 8.01 19.90 2/1/2 5 6 . 0  10.1 28.8 .192 
- _ _ -  . - 
4 - S 4 7 0  4-1617.4 ,170 194.7 5 7 . 9  
4-5621.4 4-5630 , 2 7 6  10.0 -48 .0  
4-1690 4-6010 ,271 203.8 1.2 
14 .87  10.29 4.26 
89 .3  1.273 
94 .1  ,643 
109.5 1.130 
4 . 0 1 7  91.1 
-12 .1  
7 . 2  
- 2 . 6  
4 . 5  
2 5 . 5  
268.  I 
111.3 
7 4 . 6 L  




4- (1638. L 
4-5690 
4 -5632 .2  
4 -5830  
4-6050 
4-5636 .L  
L-5630 
4-0090 
4-5640.  L 
4-5830 
4-6100 
. I 3 9  166.5 5 5 . 0  6.8 
,237 4 . 5  -3O;O -5.0 
.243 208.6 - 2 . 4  3.1 
t 3 . 4 8  9 . 2 2  3 .93  4.26 
.go7 
.377 












. I96  
7.61 
89.2 .169 .e67 176.0 360.3 . 7 2 l  
87.1 .369 1.137 10.8 1 7 2 . 7  .7180 
111.1 .393 1.260 225.3 437.9 .704 
5.30 15.67 2/1/2 53.0 7.2 42.6 
.013 90.0 
. 5 5 7 A  7 60 109.6 9 4 2
.o r0  2 . 7 5 1  











, 95.9  
.a31 
' 94.9 




i . z r a  
I i . oea  
-10.2 -71 .6  20 .3  
3 . 1  -10 .8  259.1  
- 1 . 6  15.3 119 .9  
1 .4  - 4 . 2  66.4L 
, 2 3 1  
.eon 
.572 
1 .814  











1 . 0 6 ~  
.141  181.8 C6.5 6.9 
,240 .7 -21 .7  -3.7 
,219 211.1 - 5 . 9  2.6 
12.88 8 - 6 6  3.95 4.22 
. 1 5 5  178.2 5 6 . 1  7.8 
.256 357.8 -16 .1  -3 .0  
.ZOO 2 2 3 . 0  -8.6 2.3 
12.59 8.37 4 . 1 1  4.23 
90.7 .170 ,868 
85.3 .373 1.134 
106.0 .360 1.213 
4 . 7 2  15.12 2/1/2 
92.4 .173 .E69 
, 83.4 ,378 1.130 t 108.3 ,371 1.175 
4.26 15.42 l / l / P  
163.8 364.7 ,720 
I 7 . 4  172.9 .7120 
219.1 441.8 .752 
52.8 5 . 1  50.6 
191.6 369.7 .719 
24.3 173.2 .7030 
212.8 445.1 .739 
53.5 3.7 S6.2 
-10.3 - 7 1 . 5  16 .4  
I 2 . 2  -10.9 L 6 8 . 0 .  
- 1 . 5  1 4 . 5  128.4 
359.1 - 7 . 7  61.6L 
4 -5500  
4 - 5 6 4 O . C  
4-5890 
L-!I510 
4-55  72 .8 
4-5890 
4 -5520  









. 5 5 8 A  94.1 
,6110 109.0 
,915 t . 1 2 l
- 1 i . o  - n . r  11 .4  
1 .4  -19.6 266.0 
I -1 .2  12.9 136.7 , 357.5 -10.1 S8.5L 
I -1.1 -2 ,s  s2.s 
- 1 . 5  -22.8 226.6 
, -1.1 10.1  1 4 4 . 6  




.LZS i 6 a . r  -6.0 -s.e 
e466 9 .5  4.5 1.8 
. l o 6  232.6 - 1 1 . 7  2.1 
l S . 2 8  ' 9 .01  5.08 4.22 
I 94.6 .59 t  .733 187.3 248.2 ,4471 
I 109.8 .455 1.076 292.2 S48.8 .586 
I 103.7 e366 1.143 206.6 449.6 e724 
















l t . 6 7  8.84 
. i 7 0  243.1 
-3 .7  
5 . i  











t .0 1.360 
1 .s  .e15 
3.st ?.3L 
























,770 197.3 258.0 
1.086 299.0 546.4 
1.117 200.4 453.5 
1 / 2 / t  83.5 3 .9  
.e20 211.s t 7 1 . 1  
1.095 305.5 S44.t 
~ 1 . 0 9 5  194 . t  457.3 
1 l / t / 2  17.4 5 . 1  
,905 t 3 1 . 8  190.1 
1.104 3 1 t . t  541.0 
1.075 166.0 4 6 L . l  
l/tIt 71.¶ 8 . T  
.498)1 1.0420 69.6 1.205 - 1 . 7  -4 .5  56.9 .4PO 
. e l 4  1.517 65.1 .OD8 -1.8 -25.8 L33.9 . l o 0  
,709 1.5250 110.5 1.082 -1.0 8 .2  152.6 .359 
t 4 . 3  . s i1  4.140 i w . 6  a t i . 8  ti.4 6 4 . 0 ~  i . t i r  
.252 144.9 
.SOL 18.6 








-17 .0  





. 5 1 l A  1.0000 71.9 1. t30 
,637 1.553 87.0 ,614 
.691 1.4990 111.0 1.051 
t 4 . 0  ,412 4.803 146.8 
. 6 1 1 A  l . lOW 7 4 . 7  1 . L 8 4  
.OS8  1 .550  ,88.1 .8t l  
.870 1.4610 111.0 1.040 
t 8 . 3  .SO6 4.981 110.1 
I - t . 2  -6.0 88.8 . S I 2  
-2.1 -m. s  ~ 4 0 . 4  .in6 
-1.0 s.3 160.6 .563 
I 3 t 7 . 0  t 9 . 8  8l.OL 1.S66 
I - t .e  ..10.0 57.8 .545 
- L . S  -SO.?  246.0 ,185 
I -1.0 2.3 168.1 .SIC 
584.8 44.0 ?0.8L L.008 
115 
8IOPOVER TIME 8 80 O A Y S  1984 OUl80UNO SWINGBY MI3SION OURATION * 100 O A Y S  
. -  
I I V I -PSI  I ECCEN SUA THE11 THE12 PERIH -APHEL---PSI 2 V 2 I 2 OECL2 R l 2  OPEEOL 
I 3 V 3 PSI 3 ECCEN S W I  THE13 THE14 PERIH APWEL PS1 4 V 4 I 4 OECL4 R A 4  OPEEO4 
I 5 V 5 P S I  S ECCEN SWA THE15 THE16 PERIH APHEL PSI 6 I 6 OECL6 RA6 6PEF.06 
RAP OECLP ETA PERlC OVAO-_EVA __  DVO_~-EVR_--TYPE -SUN A SUN R KAPPA_-zA_ _ _  E 
-3.4 1.014 111.1 .363 1.058 255.0 3l1.iu;61SA 1.4420 19.0 
2 . 6  1.365 100.4 .388 1.116 322.0 539.0 ,683 1 .5501  90.8 .629 
1.3 -644 91 .2  .391 1.059 181.9 465.0 . I 4 4  1.4130 112.8 1.030 
3.98 1 . 3 7  4.29 15.98 1 /2 /2  64.8 8.3 25.8 .616 4.412 100.0 9 . 8  81.3 85.5L ea348 
- - . - - 
LAUNCH SUNGBY SPEED1 RAI OECLl- 
SUNGBY ARRlVE SPEEDS R A 3  OECL3 
DEPART RETURN IIPEEOS R A S  OECLS 
PROP AERO DVL - _ _  - -_ 
4 - 8 5 1 0  4 - ; 5 5 7 7 - . 3 6 4  156.8 1 .2  
4-5591.8 4-5830 .e98 26.4 11.6 
4-5890 4-6150 .201 280.8 -19 .3  




,425 138.4 10.1 
.2S9 21 .2  30 .3  
.e28 291.5 -19.3 
18.30 13.94 9.00 
- - . - - - 
-2 .4 1.093 113.3 .440 1.282 212.6 346.2 .118A 1.8410 85.8  1.409 -3.2 -17 .5  15.1 . *e59  
5 . 5  1.512 9 s . r   re 1.132 338.9 535.2 . r i i  1 . 5 ~ 3 ~  9 2 . 8  -8.5 -44 .4  2 8 2 . 1  -204 
1.1 .e33 81.2 . 4 i 2  1.044 116.0 .9  . e t 4  1 . 4 1 5  i i 4 . 2  1.0 
1.6 .go1 89.2 . l e g  .e6r  116.3 360.1 ,121 ~ . o i l  90.0 i . e n  -10.9 -13.1 20.4 . 2 5 t  
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-1.0 - 4 . 9  , n e  l o r . ;  ,410 .719 203.6 246.5 
6 . 9 8  6.10 9.41 0.10 10.33 i / z / z  i z 5 . r  5.5 
2.0  - 9  1.351 113.7 ,501 1.081 282 .9  504.9 
-15.8 2 . 1  . ? I 4  110.0 -410 1.163 219.4 453.4 
4-5540 
4-55ez.e 
4- 3 9 4 0  
4-5350 
4 - 9 5 9 2 . 9  
4 - 5 9 4 0  





4 -0150  
4-5630 - 4  
4-5100 
4-0100 
,343 . A 4 0  
. 2 4 9  
,189 




f i . 9 7  
i 7 . r i  
, 3 5 1  
- _  
, 179  
.281 


















- __ - .- 
110.5 
2.4 






e . 2  





0 .e1  
1 2 . s  
28 .9  
-20.0 
7 . 5 1  
- 1 1 . 7  
_ 
s 8 . r  
-31.5 
-11.5 











3 . 0 3  
e217 . IC1 
* 380 
1.  740 
. t a l  
.108 









4 - 5 5 5 0  
4-5590.0 
4-5950 




4 - ¶ 9 9 O  
4-8150 
8.0 







_ _  - MAR8 ARRIVAL DATE : E441900 I18 JUL 1984) 
117 
3TOPOVER T1HE % 60 DAYS 1964 OUTBOUND SUlNGBY 
~ - -  - -- - _ _  
LAUNCH SWNGBY SPEED1 R A l  O E C L l  I 1 V 1 PSI 1 ECCEN SHA -THETI THETL'PERIH - A P H E L P S I  
SWNGBY ARRlVE SPEED3 RA3 DECL3 I 3 V 3 PSI 3 ECCEN SHA W E T 3  THE14 P E R I H  APHEL P S I  
DEPART RETURN SPEEDS R A 5  DECLS I 5 V S PSI 5 ECCEN SMA THE15 THETb PERIH APHEL PS1 
PROP AERO OVL OVA EVA OVO EVR TYPE SUN A SUN R KAPPA - A  E 
- MARS ARRIVAL OATE = 2445910 (28 JUL 1984) 
4 - 5 5 6 0  4 - 5 6 1 5 . 1  
4-5815.5  4-5910 
4-¶010  4-8160 
4-5160 4-5642,s 
4 -584L . I  4 - 1 9 1 0  
4-59?0  4 - 8 1 6 0  















139.1 10.1  










1 4 . 2 2  8.$9 
M l S S l O N  D U R A l l O N  : 600 D A Y S  
M A R S  ARRIVAL D A T E  0 2 4 4 5 9 1 0  
PO JUL 1984 
2 V 2 I 2 OECLO RAP SPEEDe 
4 V 4 I 4 DECL4 RA4 SPEED4 
6 V 6 I 6 DECL6 R A 6  SPEED6 
INC R A P  -0ECLP ETA _ P E R l C  
. -. 
-2 .0  1.083 112.6 .420 1.244 211.6 3S2.6 .122A 1.1670 61.8 1.401 -3 .1  -18 .4  1 1 . 5  *e39 
.4 1.370 96 .1  ,313 1.124 335.2 161.2 .705 1.S43 1 5 . 1  .70L - 2 . P  -26.S L31.8 -POP 
1.2 .135 110.7 ,422 1.116 213.9 401.3 .64% 1.5680 114.3 1.051 -0.0 -1.6 185.9 .*eo 
4.30 1.69 6.72 16.10 1 /2 /2  121.6 1.4 34.2 1.056 3.405 36.3 269.3 - 3 1 . 1  138 .?0  e.539 
-.I 1.012 109.0 .327 1.052 257 .1  381.2 . .108 1.39SO 9S.2 1.313 - 3 . 1  -LO.6 4.0  .PLa 
L.0 1.374 6 S . S  .SO5 1.12% 10.8 PO$.? .?le0 1.131 18.1 .?OD -3.9 - 3 1 . 0  2 4 0 . 1  -199 
1.e ,735 110.7 .422 1.116 211.9 461.3 .e45 1.1800 $14.3 1.051 - L a o  -1 .0  I 8 S . D  *.(LO 
4.24 7.64 6 .?2  10.70 l/i?/2 110.0 7.4 35.8 1.199 3.C57 19.0 953.6 -11.6 96.LO C.100  
-.9 1.017 11E.3 ,397 1.160 265.1 385.0 .TOO 1.6200 s1.C 1.365 -3 .8  -10.1 5 .5  *Lr *  
0 .3  2.314 03.9 ,310 i.ii8 zc.8 ro5.t ,1040 1 . 5 3 ~  7e.1 .e98 -8.c -40.0 z ~ 7 . r  .c14 
.e ,113 m r . 1  .4io i . o n  too.7 404.9 .e3e i .scio 1 ~ 3 . 0  1 . 0 ~ 1  - t .*  -1o.e i9s.s .do7 
1.82 8.~1 e m  w 4 t  i / w e  115.4 6.1 8 t . 0  .roe e .cm 17.4 a 4 8 . 1  -8c.r ee.00 1.01(3 
118 
MISSICN DURATION 5 6 4 0  D A I S  
MARS ARRIVAL DATE i 2445760 
e 0  MAR 1 9 8 4  
LAUNCH SUNGBY (PEED1 R A l  O E C L l - i  1 - ' V  1 -PSi'-l-EC:EN SHA lHE11 THE12 PERIH APHEL PSI 2 V 2 I 2 OECLP RAP SPEED2 
8wNGBY ARRIVE 0PEED3 RA3 DECL3 I 3 V 3 P S I  3 ECCEN SMA THE13 THE14 PERlH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEC04 
DEPART RETURN WEE05 R A 5  OECLS I 5 V 5 PSI 5 ECCEN SWA THE15 THETO PERIH APHEL PSI 6 V 6 I 6 OECL6 R A 6  SPEEC6 
I. --I.- I_ PROP AERO OVL O V A  EVA~-OVO--EVR -__!YPE SUN A SUN R UPPA.-. --A E SNC RAP DECLP ETA PERlC 
eiopovER TIME = 00 O A Y S  1904 OUT0OUNO SWINGBY 
----_ _- - 
WAR0 ARRIVAL DATE = 2445780 (20  WAR 1904) --- .- I_ I----_
4-5470 4-5027.9 .is0 190.0 5 4 . 9  7.5 . 9 i o  07.8 .tag ,860 169.0 350.0 ,721A 1.015 89 .4  1.273 -10.8 - 7 3 . 2  23.9 . e a  
4-sezr.~ 4-5700 .e46 22.7 -18.9 -3.3 1.416 90.0 A 4 6  1.301 357.4 s02.0 .721 1 . 0 8 1 ~  i i 2 . 9  ,090 2.2 -19.9 275.0 .353 
4-5080 4-6110 -170 253.7 -16.1 1.0 . 6 4 l  92.1 ,372 1.122 103.5 453.2 .IO5 1.1390 110.8 1.060 - . Z  13.0 144.0 -361 
15.81 7,63 4 . 0 5  0.19 11.55 3 .50  15.56 2/1/2 22.0 2.7 54 .2  .976 2.193 90.4 22.6 -10 .3  01.60 1.165 
4-5460 4-1032.1 -147  188.S 56.5 1.4 ,907 09.2 ,169 .e67 i r 6 . 0  360.1 . 7 e i  1.013 90.0 1.274 -10 .0  - 7 3 . 2  20.4 .e46 
4-5632.1 4-5700 ,248 16.0 - 1 6 . 3  -2.0 1.410 60.9 .446 1.306 3.6 141 .5  .7210 1.891A 913.3 .692 1.6 -20.9 216.0 ,356 
4-5840 4-6120 -193 263.0 - 1 7 . 9  1.0 .631 68 .7  .390 1.106 177.9 457.7 .674 1.538 :12.2 l.OS6 - .e  11.1 151.1 ,366 
16-40 8.11 4 . 0 1  8.20 11.65 4.10 10.00 2/1/2 21.S 4 . 1  11.0 ,976 8 . 0 9 1  90 .0  17.9 - 1 1 . 1  03.4L 1.071 
WAR0 ARRIVAL DATE 2 2445790 130 MAR 1904) -- - -  --I____ 
*-'~4ro 4-ssze.t  .io m 9 . i  53.6 7.0 ,910 67.6 . i 6 9  .e68 169.0 ~ 6 . 3  . T Z ~ A  i . o i s  89.5 1.275 - 1 p . e  -71.0 23.4 .e30 
4-5620.1 4-5790 ~ 2 3 6  10.5 -21.6 -3.6 1.103 90.1 .419 1.243 359.0 508.7 . I 2 2  1.764A 108.7 .670 2.5 -10.8 2 7 5 . 7  - 3 1 0  
4-5650 4-6110 ,163 250.0 - 1 5 . 3  1 . 9  .649 94.4 .365 1.122 187.8 452.4 ,712 1.5320 110.3 1.060 - . 3  13.2 144 .2  .S59 
14.45 7.40 3.97 7.04 10.41 3.43 15.40 2/1/2 26.7 2.4 50.4 1.061 2.346 91.0 18.0 - 7 . 2  0 l . l L  1.430 
4-5480 4-5632.t  .MI i m . 9  55.3 7.0 ,907 09.2 ,169 .e67 i r 6 . 0  360.3 . r z i  i . o i 3  9 0 . 0  1.271 -10.3 -72 .1  20.3 .e39 
4-5632.t  4-5790 .LSO 13.7 - i e . o  -1.0 1.404 80.2 .4zi 1.244 6 .0  148.4 .7zoo i . 7 6 9 ~  i 0 9 . 0  . e n  1.0 -eo.o 2 r s . i  . s i t  
4-5490 4-1636.1 . i d 7  183.6 57.6 7.3 .go5 90.1 , i t 0  .e68 183 .6  s 6 i . r  ,720 i.oiso 90.7 i . 275  -10.7 -72.5 16.1 .e40 
4-5650 4-8120 ,181 261.4 -17.4 1.0 .639 91.2 .379 1.105 182.0 456.6 .686 1 .5250  111.5 1.057 -.3 10.5 152.0 ,376 
14.06 1.16 3.94 7.10 10.47 3.02 15.74 2 / 1 / 2  26.2 4 .3  54.2 1.051 2:195 92.4 l S . 3  -9.3 78.6L 1 . 2 5 1  
4-5636.1 4-5790 *249 9 . 1  -15.1 -2 .7 1.405 86.3 ,424 1.243 12.4 148.4 .T i60  1.771A 109 .e  .670 1 .3  -21.2 276 .1  ,315 
4-1850 4-6130 .LO7 271.3 -10.7 1 . 7  .629 07.6 .400 1.090 176.4 461.1 ,654 1.526 113.0 1.049 - .4  7 . 7  S59.6 A 9 0  
15.S9 8 . 4 3  4 .01  7.18 10.53 4 .42  16.22 2/1/2 26 .1  6.3 57.6 .972 2 . 0 7 7  92.4 9.0 -11 .5  71.6L 1.047 
,223 160.5 -6.1 
.461 8 .4  6 .2  
,280 266.2 -19.0 
16.50 11.50 5.04 
.e33 153.5 -3 .7  
.436 12.4 7.2 
.349 291.1 -20 .1  









a737 187.4 248.9 
1.103 291.0 531.5 
1.065 i 6 6 . i  470.7 
1/2/2 5 4 . 2  10.6 
.763 196.7 255.5 
1.116 299.4 529.1 
1.055 161.9 476.5 
1/2/2 49 .9  13.5 
LTE 2 2441000 ( 9 AI 
. 4 5 1 A  
.595 
25 .7  
,404A 




. 567  
1 .oe20 
1.611A 






4 )  - 
67.2 









1.026 - . 8  




- 4 . 4  
- 2 0 . 1  
-1 .1  
24 .O 
i0 .a  
-- 
- 7 1 . 3  
-17.3 
12.6 
-4 .9  
- 7 1 . 4  
- 1 9 . 2  
9 .9  
- 7 . 7  
3 2 . 1  
244 .8 




e r . i L  
84.91. _____ 



















i 4 5 1  
.522 
19.32 
6 0 . 7  








90 .1  
104.9 
111.0 
2 .291  
4 - 5 4 1 0  4-5626.t  
4-5628.C 4-5000 
4-5060 4-6110 
,868 169 .0  356.5 
1.202 1 .7  1 5 5 . 2  
1.124 192.3 451 .6  
2/1/2 32 .1  2 .3  
.a67 176.0 360.4 
1.202 0.0 155 .0  
1.106 186.3 45S.7 
2 / l / E  31.6 4.0 
.e60 183.1 364.1 
1.200 1 4 . 4  155.1 
1.089 180.5 459.9 
2 i l / 2  31.5 5.6 
4-5500 4-5S06.8 .226 165.9 -6.9 -3 .6  .764 90.4 .409 . I 2 1  160.6 244.7 .426A 1.0160 65.9 1.161 - . 4  -.9 27.9 ,466  
4-5560.8 4-5600 .486 4 . 4  5.0 1.9 1.351 110.7 .46Y 1.081 290.2 538.4 e576 1.586A 91.4 .500 -1.5 -24.2 235.2 .P IP  
4-5680 4-6140 .e21 eF0.7 -19.2 1 . 6  e627 06.4 ,410 1.075 174.8 464.3 ~ 6 3 4  1.515 113.8 1.040 -.5 4 . 1  167.4 ~ 4 0 0  
14.42 9.80 5 . i ~  4.54 7.93 4.76 16.45 i / z /e  67.9 7 . 0  24.2 .255 , . i s 2  165.6 310.6 13.0 90.00 .950 
. 1 4 0  100.3 52 .0  
.161 245.6 -14.3 
13.41 1 .52  3.93 
,254 10.1 -20.0 
, 112  257.0 -16.0 
13.66 1.54 3.90 
.e44 5 . 0  -16.3 
.192 269 .1  -18.4 
14 .21  0 .06  3 .98  
.233 15 .0  -24.7 
. i 3 r  185.9 54.6 

















93.3 1 3 . 1  
.OS8 2.8 
1.068 -.5 
2s .1  
144.4 
62.6L 
t 7 5 . 2  
~ 2 3 3  
.e14 
.354 
1.663 46: 7 






6.12 9 .10  
8 9 . 2  
0 7 . 7  















,850 2 . 0  
1.057 -.I 





4-1490 4-5636.t  
s-5638.t 4-5600 
4-5080 4-6130 






90 .3  
















t . 1 3 0  
1 .215  -10.1 
.os5 1 . 4  
1.049 -.I 
93.1 5,s 
- 7 2 . 0  
- t o  * 6 
7 . 1  
-10.3 
1 6 . 2  
2 1 5 . 4  
160.0 






































1 6 0 . 0  -6 .2  
9.2 5.9 
10.70 4 .97  
152.7 -3 .7  
13.3 6 .9  
293.0 -19.6 
12.17 5.10 
m8.r  - i g . s  
-1 .0 -2 .5  
-1 .0  -26.4 
-.6 1 .0  
317.4 16 .3  
-1 .7  - 4 . 5  
- 2 . 1  -26.2 
- .7 -1 .9  
323.1 23.9 
-2 .3  -6.0 
-2 .5  - 2 9 . 7  
- . 6  - 4 . 7  
320.3 31.6 
















145 .0  - . e  
11 .1  8 . 3  
297.0 - 1 9 . 7  
14.52 5 . 6 1  - - - 
38.4 







- .  -. . . . . . - _._ 
4 - m e . 3  4-1810 . zre  7 . 4  -22.3 - 3 . 6  i . ~ e r  0 7 . 4  ,387 1 . i ~ ~  9 .5  161,s . 7 i 6 0  1 . 6 2 7 ~  101.1 . U T  2.3 - 1 i . i  2 i i . i  . t u  
4-5070 1-6120 .160 253 .4  - 1 6 . 1  1 .6  ,656 96 .1  .367 1.107 190.0 414.9 .701 1.5130 110.7 1.050 - a 7  9.4 152.5 ,361  
12.77 7.44 5 .09  1.33 0 .71  3 . 5 5  15.43 Z / l / i ?  37.0 3.0 49.3 1.119 2.390 95 .0  5.9 - 6 . 4  1 l . l L  1.563 
4-1500 4-5560.e . e t *  1as.o - 0 . 9  -5 .6  . m e  90.4 . 4 i i  ,120 1 8 0 . ~  244.3 , 4 2 4 ~  i . 0160  05.0 i . 1 6 6  - . 4  - . e  27.6 . a 6  
4-5566.0 4-5010 e468 4 . 6  4.6 1.6 1.349 110.9 .466 1.074 209.4 5 4 2 . 1  .573 1.576 0 r . 0  .563 -1 .4  -23 .1  LSO-3 ,204 
4 - 5 0 1 0  4-8140 .204 tY6.6 -19.0 1.0 ,036 09.3 .39S 1.071 179.0 463.1 ,649 1.496 112 .9  1.040 - . 7  3 . 4  187.6 ~ 3 9 2  
13.05 9.50 5.14 4.30 7 . 7 5  4 .36  16.10 1 /2 /2  7 7 . 1  7.3 23.0 ,252 4.640 166.4 310.2 13.1 90.40 e966 
4 - 5 5 1 0  4-5574.t  ,217 159 .0  
4-8514.t 4-5610 .448 9 . 7  
4-5810 4-0150 ,236 286.0 
14.37 10.06 
4-5¶10 4 - 5 5 7 9 . 1  .e24 1 5 2 . t  
4-5179.1 4-5610 .415 14.0 
4-5870 4-8180 ,279 293.7 
15,60 11.26 
-6 .3  -3.7 
5 . 5  1.9 
-19.3 1.4 
4.94 4.31 
-3 .7  -3.9 
6 .4  L .1  
-19.3 1 . 3  




1 .091  
, 4 1 5  
.457 
1 . I 3 0  
.t03 
4-1530 4-5563.7 a213 145.2 - . I  -3.9 .e64 103.5 .331 ,016 211.3 270.3 .547A 1.0900 71.7 1.237 -2.3 -6.9 38.7 -388  
4-5513.7 4-5010 , 308  17.7 7.7 t . 3  1.360 10S.4 .425 $. io8 305.9 535.4 ,637 1.570A 93.4 .6O7 - t . 4  -L9.6 L49.4 .e08 
4-5610 4-6170 -330 299.7 - 1 9 . t  1.1 -010 74.3 .SO6 1.037 163.4 477.1 ,513 1.562 120.3 1.015 - S O  - 5 . 0  189.0 -511 
i 7 . 6 r  13.21 5.54 4 .41  r.00 7 . re  10.02 i / e /z  59.1 13.8 25.5 .403 4.535 1 4 4 . 9  3 t e . t  31.5 80.6~ 1.42)  
I_ 
Y . t  .9 
t . 0  * t  
4.78 6, 
8.6 .o 
- 4 . t  l .? 
1.8 .4 
-5.a 1 . 2  
4.11 en 
lAR0 A R R I V A L  
0 87.8 .16 
I1  69.0 .37 
I3 101.4 .36 
17  5-83 15.t  
I7  89. t  .id 
I *  8 7 . 1  .37 
19 90.6 .sa 
IO a.ss 15.3 
ATE 3 e445820 (29 APR 1984 
.e88 169.0 358.E .721A 
1.133 3.7 167.3 .le10 
1.154 t 0 i . r  4so.t . 7 t4  
1 .ear i r 6 . o  360.4  ti 
' 1 . 1 1 ~  10.4 i 6 r . t  . 7 i80  
1 L / l / L  46 .1  C.8  37.6 
1 . l l i  195.5 4 1 4 . t  ,708 
I t l l l t  44.9 3.8 48.5 





'73 -10.4 -7P.S t3 .5  .e41 
,43 4 . 1  -10.0 t7i.r . I L L  
110 -.S 11.4 1 4 4 . I  .354 
.t 7.1 -1.0 7 8 . 4 ~  e.173 
!74 4 . s  - 7 s . t  to .3  .*st 
IML e.0 -19.9 c71.0 . t i s  
159 - , E  9.0 15 t .7  -850 













.015 09.5 t .  
. S I S A  97.4 .
.54SO 109.9 1. 
.033 3.104 8 
..013 90.1 I .  
..588A 97.5 0 
.5180 110.8 1. 
1.118 L.534 t 
119 
8TOPOVER TIME : 60  D A Y S  1984 OUTGOUNO SWINGBY 
-- 
P S I  l t C C E N  -.MA THE11 THE12 PERIH APHEL PSI 2 
P S I  3 ECCEN S M A  THE13 THE14 PERIH APHEL PSI 4 
P S I  5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 
-. O V O E V R -  JYPE SUN-A _SUN R >-APPA - - _ - A  E 
90.7 .170 .a68 163.8 364.7 ,720 1.0150 90.7- 
8 5 . 4  ,380 1.149 16.9 161.4 . I 120  1.585A 97 .5  
95.5 .372 1 .091  189.4 458.1 .685 1.4970 111.2 
3.73 15.56 2 /1 /2  44.8 5.3 52.8 1.043 2.250 
92.4 .113 .869 191.6 369.1 ,719 1.0200 91.4 
83 .4  .385 1.144 23.8 167.7 ,7030 1.584A 91 .5  
92 .1  .385 1.074 183.4 462.0 .661 1.4870 1 1 2 . 2  
4 . 0 1  11.84 1/1/2 45.3 6 . 9  51.6 -902  2 . 0 1 7  
MISSI@N DURATION I 6 4 0  C A Y S  
M A R S  ARRIVAL DATE 29 APR 2 4 4 5 8 t O  1984 
V 2 I 2 OECLZ RAL 3PEEC2 
V 4 1 4 OECL4 R A 4  dPEEC4 
V 6 I 8 OECL6 RA6 8PEEC6 
INC RAP OECLP ETA P E R I C  
-- 
LAUNCH 8UNG8Y-rPEEOl R A l  - 0 E C c i  
8WNG8Y ARRIVE 6PEEO3 R A 3  OECL3 
DEPART RETURN UPEEDS R A 5  OECLS 
-- . . 
I 1  v i  
I 3  v 3  
I 5  V I  
OVA_-EVA- 
6.9 .905 
- 3 . 3  1.381 
1 . 1  .656 




4 .72  8.11 
- - __ PROP AEROLOVL _ _  
4-5490 4-5636.2 ,141 181.8 56.5 
4-5636.t  4-1820 .240 1 .7  -19.4 
4-5860 4-6130 .176 261.1 - 1 7 . 5  
12.37 1.61 3.94 
1.215 -10 .3  -71 .5  16.4 -240  
.641 1 .8  - 1 8 . 6  211.8 ,216 
1.049 - .8  5.9 160.4 ~ 3 6 7  










4 - 5 5 7 5 . 9  
4-5820 
4-6150 






. I 5 6  178.8 5 8 . 3  
.258 358.5 -14.9 
.192 273.2 -18.8 
12.90 8.19 4 . 1 2  
1.276 -11 .1  - 7 1 . 9  11.3 .e58  
.638 1 . 2  -20.S 271.1 ,219 
1.040 -.8 2.8 168 .0  .380 
94.1 358.2 - 1 1 . 2  59.5L .912 
,219 160.0 - 6 . 2  -3 .7  .787 94 .6  ,379 ,741 187.8 250.2 .460A 1.0220 6 7 . 1  1.183 - 1 . 0  -2 .5 33 .1  .452 
,452 9 .9  4 .9  1.7 1.351 109.0 .449 1.081 294.4 144 .4  .595 1.566 86 .5  ,596 - 1 . 6  - 2 4 . 6  232.6 -196  
,216 284.1 - 1 9 . 3  1.4 ,635 88.3 .404 1.059 177.1 466.1 ,631 1.486 113 .6  1.030 - . 9  - e 3  175.5 .400 
13.79 9 .61  4 . 9 7  4.18 7 . 1 7  4.64 16.28 1 /2 /2  79.9 8 .7  24.4 .294 4.729 162.1 316.7 16 .1  87.6L 1.098 
4 -5520  
4-55  79 . t  
4-5880 
-223  152 .1  -3 .7  
a414 14.4 5 . 8  
.e51 293.3 - 1 9 . 2  
14.66 10.54 3.04 
-3.9 .821 98.9 .348 .173 197.5 259.0 .504A 1.0420 69.9 1.207 -1 .7  - 4 . 5  37 .1  .414 
1.9 1.355 101.0 ,433 1.091 300.4 542.0 ,619 1.563 88.5 ,603 - 1 . 9  -27 .1  239.4 
1.2 ,625 8 3 . 9  -431 1.045 171.8 470.3 ,594 1.497 115.4 1.022 - .9  -3.4 162.8 - 4 3 0  
4 .11  7.51 5.10 16.92 1 /2 /2  73.4 10.6 25.0 .351 4.628 151.3 322.6 22 .5  84.1L 1.973 
4 -5530  
4-5584.1 
4-1880 
~ 2 5 %  144.8 -0  -3 .9  ,866 103.4 .328 .E21 211.6 271.3 ,552A 1.0900 72 .0  1.239 -2 .2  - 7 . 0  38.8 , 381  
a381 18.3 1.0 2 . 0  1.358 105.2 .420 1.100 306.0 139.8 .638 1.562A 9 0 . 2  e810 -2 .2  - 2 9 . 2  245.4 -194 
-298  300.1 - 1 8 . 9  1.0 .617 18.6 .411 1.034 166.6 414.9 . 5 4 1  1,521 118 .1  1.014 -1 .1  -6 .4 189.8 ~ 4 7 2  
16.34 12.22 5 . 5 0  4.11 7.51 6.72 17.90 1/2/2 67.9 12.7 24.8 .414 4.655 145.6 321.8 30.9 80.7L 1.514 
.302 139.7 3 .7  -3 .9  ,929 107 .1  .327 ,903 231.0 289.8 .608A 1.1980 74.5 1.284 -2 .8  - 9 . 9  31 .8  .348 
.348 22 .0  8.8 2.3 1.362 103.3 .408 1.110 312.2 5 3 7 . 5  .658 1.563A 9 1 . 7  .617 - 2 . 1  -31.3 e51.3 ~ 1 9 6  
.362 306.3 - 5 8 . 5  .I .609 72.0 ,528 1.024 162.1 480.2 .484 1.565 1 2 1 . 8  1.007 - 1 . 2  - 9 . 2  196.5 .134 
10.01 14.85 6 .41  4.16 1.56 8.44 19.39 1 /2 /2  62 .1  15.3 24 .3  .497 4 . 7 5 3  129.4 335 .1  44.5 78.1L 1.885 
4 - 5 5 4 0  4 -5589 .5  
4-5189.5 4-5820 
4-5880 4-6180 
MARS ARRIVAL DATE f 2445830 I 9  MAY 1984) - 
8 . 9  .910 87.8 . I 6 9  .868 169.1 315.3 .721A 1.015 
-8 .8  1.377 8 9 . 1  .367 1.!39 3.2 172.8 . l e i 0  1.557A 
2.1 .696 103.1 ,366 1.143 206.6 449.6 .724 1.5630 
4.58 7 . 9 1  3.93 15.37 2/1/2 56.0 3 . 2  28.8 .192 
6.8 ~ 9 0 7  89.2 -169 .867 176.0 360.3 .721. 1.013 
- 5 . 0  1 .377  81 .1  ,369 1.137 10.8 172.7 .7180 1.551.4 
1.9 .681 101.0 ,366 1 .111  200.4 453.1 .TO9 1 . 5 2 5 0  
4.26 1.65 3.75 15.39 2/1/2 53 .0  3.9 42.6 1.070 
.170 194.7 57 .9  
.e16 10.0 -48 .0  
. l e 6  232.6 - 1 1 . 7  
12.80 8.22 4 . 2 8  
.139 186.5 5 5 . 0  
-237  4 .5  - 3 0 . 0  
.178 243.7 -14.6 











4 -564O.C 4-5830 
4-S890 4-6140 
8 9 . 3  1.273 -12 .1  
9 4 . 1  .643 7.2 
110.1 1.073 -1 .1  
1 . 0 1 7  95 .1  4.5 
9 0 . 0  1.274 -10.2 
9 4 . 2  .642 3 . 5  
110 .5  1.062 -1.0 
2.751 96 .2  1.4 
-76 .1  21.5 
- 1 . 7  268.5 
10 .7  144.8 
- 1 . 5  74.8L 
- 7 1 . 8  20.3 
- 1 2 . 6  269.1 










,141 181.8 56.5 6.9 ,905 90.7 .170 ,868 183.8 364.7 ,720 1.0150 9 0 . 7  1.275 - 1 0 . 3  - 7 1 . 5  16.4 .e40 
.e40 .I - 2 1 . 1  -3.7 1.377 85.3 .373 1.134 17.4 172.9 . l i t 0  1 . 5 5 1 A  9 4 . 2  .640 2 . 2  - 1 6 . 9  268.8 .198 
.ill 2 5 6 . 0  - 1 7 . 0  1.1 -667 98.0 .369 1.095 194.2 4 5 7 . 3  ,691 1.4990 1 1 1 . 0  1.051 -1.0 5.3 160.6 .363 
11.90 ? + 6 8  3.95 4 .22  7.61 3.74 15.49 2 / 1 / 2  52.8 5.2 50 .6  1.041 2 . 3 3 9  95 .9  359.1 - 7 . 7  81.6L 1.394 
,153 178.2 56 .1  
,e56 3 5 1 . 0  - 1 6 . 1  
,185 268.7 -18.8 
12 -24  8 .01  4 . 1 1  
.e25 180.7 - 8 . 0  
-466  9.5 4.3 
.201 280.8 -19.3 
13.59 9.37 5 . 0 8  
1 .6  ,905 92.4 
-3.0 1 .376  83.4 
1.5 ,655 94.8 
4.23 7.62 3 .91  
-3.8 ,779 94.4 
1.6 1.349 109.8 
1 .3  .644 91.2 
4 .22  7.61 4.29 
,173 .E69 191 .6  369.7 
-578 1.130 24.3 173.2 
1 ,577 1.075 188.0 461 .1  
15.61 i / l / 2  53 .3  6 . 7  
I .391 . I 3 5  167.3 248.2 
1 , 4 5 5  1.076 292.2 548.8 
' ,391 1.059 181.9 465.0 
1 15.98 1 /2 /2  90.7 8.3 
,719 1.0200 9 i . 4  
.7030 1.556A 9 4 . 1  
,670 1.4810 111.8 
36.2 ,915 2.122 
. U T A  1.0220 61.0 
.586 1.565 82.8 
,644 1.4730 112.0 
23 .9  .277 4.831 
1.276 -11.0 - 7 1 . 7  11 .4  
.637 1 . 4  - 1 9 . 6  2 6 8 . 0  
1 1.040 -1.0 2.3 168.3 
' 94.9 317.3 - 1 0 . 5  58.5L 
I 1.178 -1 .1  -2.5 32.5 
1 .601 -1.5 - 2 2 . 8  226.6 
11.030 - 1 . 0  - .9  175.8 















.226 i 5 2 . 5  - 3 . 7  -3 .9  .a18 99 .0  ,353 ,770 197.3 258.0 ,498.4 1.0420 6 9 . 8  1.205 -1 .7  - 4 . 5  36.9 .4tO 
.420 14.5 5 . 1  1 . 7  1 .353 107.4 .434 1.086 299.0 546.4 ,614 1.557 8 5 . 1  .608 -1 .8  - 2 5 . 8  233.9 .190 
, 2 2 6 2 9 1 . 5  -19.3 1 . 1  ,633 87 .2  -412 1,044 116.0 468.9 ,614 1 .471  1 1 4 . 2  1 .021  - 1 . 1  - 4 . 1  183.2 . .406 
14.05 10.02 5 .08  4 .03  7.43 4.94 16.46 1/2/2 83.5 10.0 24.3 .341 4 . 7 4 6  116.6 321.8 21.4 84.8L 1.276 
4-1530 4-1184.1 .e52 144.9 - . O  - 3 . 9  .a66 103.4 .329 ,820 211.5 271.1 . 5 5 1 A  1.0900 71 .9  1.238 - 2 . 2  - 6 . 9  38.8 . S a 2  
4-5584.1 4-5830 .382 16.6 6 .2  1.8 1.356 105.4 .418 1.091 305.3 544.2 .637 1.553 8 7 . 0  ,614 - 2 . 1  -28 .3  240.4 . l e 6  
4-1890 4-8170 .Pa6 300.4 -18 .8  . 9  .624 82.5 .443 1.032 170.3 473.1 . 5 7 4  1.489 116 .3  1,013 -1 .2  - 7 . 1  190 .1  .441  
15.35 11.40 5 . 5 1  3.95 1.34 5.90 17.19 1/2/2 7 1 . 4  11.9 24.0 -412 4.803 146.8 327.0 29.8 8 1 . 0 1  1.566 
4-5140 4-5589.8 ,301 139.5 3 .8  
4-5989.8 4-1830 -545 22.5 7.8 
4-5890 4-6180 .319 301.1 - 1 6 . 1  
11.18 13.66 6.39 
. __ _. ___ __ 
4-5470 4-5621.4 .398 123.4 -49.9 
4-1900 4-8110 ,205 229.8 -11 .2  
19.55 1 2 . I 7  8.38 
4 - 1 6 e i . a  4 - 5 8 4 0  .446 23.4 13.2 
-3.8 .930 107.7 ,321 .905 231.3 290.5 .61lA 1.1990 7 4 . 7  1.284 -2 .8  - 1 0 . 0  37 .6  .345 
2.0 1.360 103.3 .404 1.104 312.2 541.9 .658 1.150 88 .7  .621 -2.5 - 3 0 . 7  246.8 . l e 5  
.? .616 76.7 ,488 1.021 161.2 4 7 7 . 1  .523 1.119 119.2 1.005 -1 .3  - 1 0 . 0  191.5 .489 
3.92 7.32 7.27 18.30 1 /2 /2  71.5 14 .1  23 .3  , 506  4 . 9 6 1  130.1 334.6 4 4 . 0  78.8L 2.008 
MARS ARRlVAL DATE = 2445840 I19 MAY 1984) .- 
-23 .8  .909 87.8 .ill ,867 169.0 343.3 ,7191 1.015 8 7 . 9  1.271 20.5 84 .8  82.4 .448 
18.2 1.373 91 .6  .361 1.129 353.8 538.4 ,721 1.537A 90 .9  .645 -19.5 - 6 9 . 0  Z 5 0 . 7  ,300 
2 . 2  . 7 1 l  1 0 6 . l  .375 1.156 211.6 449.0 . I 2 3  1.5900 110.4 1.076 -1 .3  10.0 1 4 5 . 0  -361 






. l Q 1  
11.13 





e 2 5 5  
.164 
11.66 
189.2 16 .9  7.6 
4 . 1  -36 .0  -6 .5 
239.6 -14.0 1.9 
0.10 41.04 4 . 0 3  
182.3 16.6 7.0 
.4 - 2 5 . 1  - 4 . s  
251.0 -16 .¶  1 .7  
















4 .06  
90.7 
8 5 . 3  
1 0 0 . 1  
3.89 
92.4 





, 3 1 0  1.126 
5.18 2/1/2 
.170 ,868  
,367 1.125 
.370 1.100 









.013 9 0 . 0  
.538A 91.2 
.5430 110.6 
.948 3 . 1 8 8  
. O l l D  9 0 . 1  
.536A 9 1 . 1  
,5070 111 .0  
,024 2.482 
1.274 - 1 0 . 9  - 7 3 . 7  20.4 
.644 1.0 - 6 . 7  265.6 
1.065 -1 .2  7 . 5  153.0 
96.0 319.7 - S , O  64.6L 
1.275 -10.4 - 7 1 . 1  16.5 
. 6 4 e  2 .7 - 1 1 . 3  2 6 5 . t  
1.053 - 1 . 2  4 . 7  160.6 




a 0 73 
2 4 2  
.1e4 
.364 
, 5 1 8  
,255 





. 3  76 
.973 
,721 









. 6 I 6  
1 4 . 5  
4-5490 4-5636.2 
4-5636.t  4-S840 
4-J900 4-6130 
4 - 5 5 0 0  4 - 5 6 4 0 . t  
4-5640.t  4-5840 
4-5900 4-6140 
117.9 58.0  ?.(I 
357.7 -11.7 - 3 . 3  
263.5 -16.4 1.t  
7.99 4 - 1 0  3.81) 
,113 .E69 191.6 369.7 
.373 1,120 24.5 1 r8 .3  
.374 1.019 192.6 460.3 
5.59 1 /1 /2  62.0 6.5 
.0200 91.4 1.216 - 1 0 . 9  - 7 1 . 6  11.5 
. 5 3 7 A  9 1 . 0  .640 1 . 6  - 1 8 . 2  e64.2 
,4820 111.5 1.04e -1 .1  1 . 1  168.5 
,925 2.16s 95 .1  351.0 - 9 . 5  47.8L 
4-SSlO 4-5570.8 ,240 161.9 - 5 . 6  -3 .8  .764 94 .8  .414 .722 186.9 244.6 .423A 
4-5510.8 4-5840 .493 8 . 6  3 .7  1.4 1.348 111.2 .469 1.071 288.4 5 5 3 . 3  .569 
4-5900 4-6150 .193 216.3 -19 .4  1.3 .654 94 .1  .383 1.060 186.6 464.0 .654 
13.00 9.40 5.31 4 . 5 0  7.90 4.09 15.19 1/2/2 101.9 8.0 23.4 
1.168 -1 .1  - 2 . 4  31.2 
,601 -1.4 -20.4 220.S 
1.031 -1.1 -1 .4 116.1 
165.0 5 1 3 . 8  14 .0  90.90 
,0220 65.S 
.573 78.8 
,4660 112 .3  
- 2 4 1  4.935 
4-5920 4 - 3 5 7 1 . )  .233 153.5 - 3 . 7  -3.9 . E l l  99.2 .365 ,763 196.1 2 5 5 . 5  . 4 8 4 A  1.0410 6 8 . 7  1.200 -1 .7  - 4 . 4  36.2 ~ 4 3 6  
4-5577.5 4-5840 .436 14.2 4 .4  1.5 1.3Sl  108.3 .441 1 .081  296.5 550.8 .604 1.539 8 1 . 1  ,614 - 1 . )  -23.9 228.0 ~ 1 9 4  
4-5900 4-6160 -211  288.3 -19.5 1.1 .e42 90.3 .398 1.044 180.5 467.8 -628  1.4600 113.3 1.021 - 1 . 2  - 4 . 6  183.8 -394 * 
13.85 9.12 9.20 4.13 1.32 4.53 16.13 1 /2 /2  94.2 9 .8  23 .1  . 3 l 7  4.880 158.2 320.5 19 .9  86.2L 1.229 
4 -5530  4-5583.4 ,255 145.4 -.l -4.0 .e63 103.6 ,334 .E17 211.0 269.8 . 5 4 4 A  1.0900 11 .1  1.236 -2 .3  -6 .8  38.8 e390 
4-9583.4 4-1640 ,390 18.8 l . 3  1 . 6  1.355 105.9 .421 1.090 303.7 548.6 ,631 1 . S 5 0  83.8 -620  -2.0 - 2 6 . 8  234.8 . l B ¶  
4-5900 4-6110 .e41  298.8 -18.9 .9 -832 86.0 .422 1.030 174.1 411.6 .S96 1.465 114.9 1.012 -1 .3  - 7 . 8  101.0 *418  
14.73 10.81 1.S6 3.92 7.32 5.24 16.66 1 /2 /2  87.6 11.3 23.2 .393 4.980 148.3 323,8 28.S 81.9L 1.571 
4-5540 4-5589.8 .302 139.6 3 .7  -3.9 .e29 107.7 ,327 .904 231.0 289.9 .609A 1.1990 74.6 8.284 - L a @  -9.9 37.6 -347 
4-9589.0 4-5840 -347 22.9 8 . 6  1.1 1.318 103.9 ,404 1.099 311.2 146.4 ,653 1.944 8 9 . 1  .626 -2.3 -29.5 2 4 1 . 5  * l o 0  
4-9900 4-6180 -283 307.3 -18.1 a6 -823 91.0 -456  1.018 168.9 415.8 -554 1.483 117.1 1.004 -1 .4  - 1 0 . 8  188.3 e454 
16.33 In .Y2  8.41 3.61 7 i /e/a 8i .e  13.2 22.1 ,498 J.OLL 1131.3 313.1 45.e 7 0 . 3 ~  c.io4 
1.099 255.2 318.2 .677A 1.4410 79.3 8.347 - . e94 
1.111 322.1 343.5 .68J 1.519 8 7 . 8  .834 - . 1 7 8  
08 163.9 480.5 .498 $.3%9 120.4 ~ 9 9  .509 
/Z 73.6 l 5 . B  24.Z ,594 4-71? 98. a613 
12 0 
STOPOVER T I M E  : 60 O A Y S  M15310N OURATION 6 4 0  C A Y S  1984 OUTBOUNO SUING8Y MARS ARRIVAL 0 A l €  = 2 4 4 5 8 5 0











-_ . ___ 
SWNGBY SPEC01 R A l  OECLI- 
A R R I V E  3PEE03 RA3 OECL3 
RETURN SPEECS R A S  OECLS 
4-5631.4 ,201 199.3 62 .2  
4-5850 .323 3 .3  -56 .7  
4-6120 .211  236.6 -13.6 
13.70 9 .22  4 .71  
4-5636.1 .147 183.7 57.6 
4 - 5 8 S O  .249 . 7  - 3 0 . 5  
4 - 6 l S O  .197 246.7 -16 .1  
11.93 6 .21  4 . 0 1  
57 .9  
-20 .1  
-18 .1  
4 . 0 9  




- . 3  
4 . 3  
-19.4 
5.68 
PROP AERO--DVL _ _  __ 
4 - 5 S O O  4-S640.2 . IS4  177.8 
4-5640.2 4-5850 .254 358 .2  
4-5910 4-6140 .190 258.3 
11-18 8.12 
4 - 5 5 2 0  4-5575,s ,246 155.1 
4-5575.5 4-58SO .464 13.5 
4-5910 4-6160 .201 283.7 
14.14 9.69 
4 -5530  4-6582.1 ,262 146.5 
4-5562.1 4 - 5 8 5 0  .408 18.7 
4-5910 4-6170 ,221 291.6 
1 4 . 3 2  10.45 
- -  
I 1 V 1 P31 i?cCEN -3MA THETI 
I 3 V 3 P S I  3 ECCEN SHA THE13 
I 5 V 5 PSI 5 ECCEN SMA THE15 
I-OVA-EVA -OVO__E_VR -CYYPE- SUN-* 
11.2 .907 89.2 .168 .E67 176.2 
- 1 1 . 4  1.373 87.5 .359 1.122 9.4 
2.0 .710 105.8 .378 1.139 210.4 












KAPPA - A  
,721A 1.013 
.7190 1.525 
. IO8 1.5690 
- - - - . 
24.4 .S76 
P S I 2  v 2  I 2  
P 3 1 4 V 4  1 4  
P S 1 6 V 6  I 6  
E __ INC RAP 
8 9 . 9  1.274 - 1 4 . 5  
8 8 . 5  ,649 9.8 
111.0 1.070 -1.4 
4.735 93 .7  357.9 
7.4 .905 90.7 .170  ,868 183.6 364.7 .720 1.0150 90 .7  1.275 -10.8 
-9 .3 1.373 8 5 . 5  .363 1.119 1 7 . 0  182.8 .7120 1.125 88.4 .647 3.7 
1.8 .693 103.0 .3?4 1.109 204.1 455.9 .695 1.5230 111.1 1.058 -1 .3  
3.72 7.12 4.19 15.57 2/1/2 71.0 5 .1  42.9 -968 2.737 95.8 357.8 
7.5 .905 92.4 . I 7 3  
-3.7 1.172 83.8 .369 
1 . 5  .678 100.1 ,374 
3.66 7.08 4.03 15.58 
1 .3  1.350 109.7 ,455 
1.1 ,652 93 .3  .389 
4.41 7.84 4.28 15.9c 
- 4 . 1  .797 99.5 .38a 
.E69 191.6 369.7 .719 
1.114 23.8 183.0 .7040 
1.084 197.8 459.6 -679  
1 1/1/21 71.3 6.4 52.0 
I ,750 191.7 251.3 .459A 
1.078 292.1 5SI1.2 .387 
1 1.046 181.3 466.6 ,839 
I 1/2/2 105.0 9.3 23.0 
-4.1 .8S5 103.8 ,346 ,808 209.9 266.4 .529A 
1.4 1.354 106.8 .429 1.087 300.8 553.0 .621 
-8 .641 89.4 .406 1.030 179.1 470.5 ,612 





- 8 0 . 5  
8.3  
6 . 9  
- 3 . 4  
-72.6 
-10.0 
4 . 2  
- 5 . 0  
_ _  . --. 
R A E  3PEECe 
R A 4  SPEEC4 
Rh6 SPEED6 
E T A  PERM 
20 .4  .323 
262.0 -209  
t 5 3 . 1  .370 
63.OL 2 .1JP 
1 6 . 1  .e49 
2 6 1 . 3  ,176 
161 .0  ,367 
59.3L 1 .681  
1.0200 91.4 1.276 -10.9 -71.5 11.6 .254 
1.525 88.2 ,645 2.0 - 1 6 . 2  960.1 .17A 
1.489D 111.4 1 . 0 4 4  -1.3 1.2 168.7 ,368 
,930 2.280 95.0 357.0 -8 .1  57.4L 1 .191  
1.0410 67.3 1.190 -1.8 - 4 . 2  35.1 .484 
1.569 78.0 . 6 2 l  -1 .8 - 2 1 . 8  222.4 .e06 
1.4520 112.7 1.022 -1 .3  - 5 . 2  183 .9  .38S 0 
.2$0 5.019 160.1 318.7 18 .1  68.4L 1.124 
1.0880 70 .6  1.231 -2 .3  -6.6 38 .1  4408 
1.554 80.6 .627 -1 .9  -24.8 229.1 - 1 9 2  
1 .448  113.9 1.012 -1.4 -8.3 191.4 ma01 
.361 5.175 150.3 324.1 26.8 83.4L 1.509 
4-5540 4-5S88.6 .305 140.1 3 . 5  -3 .9 .927 107.9 -332 .900 230.3 287.9 -6OlA 4.1980 74.0 1.282 - 2 . 0  -9 .7  3 7 . 5  -357  
4-55B8.6 4-5850 .357 23.2 5 . 5  1 . 5  1.357 104.1 .408 1.098 309.2 550.8 .649 1.543 82.7 -633  - 2 . 1  - 2 7 . 9  236.0 * I 8 1  
4-5910 4-6180 .253 306.0 -18.3 .6 .631 84.8 4 3 2  1.017 173.1 474.2 .S78 1.456 115.6 1 . 0 0 3  -1 .5  -11.4 198.9 -427  
15.88 12.05 6.48 3.83 7.23 5.56 16.87 1/2/2 91.4 12.6 20.8 . 4 7 1  5 . 5 3 5  132.9 331.2 42 .1  8O. lL 2.135 
4 - 5 5 5 0  4-5598.0 .364 136.7 7.2 -3.4 1.014 111.1 .362 1.058 2 5 5 . 0  317.6 .675A 1.4420 79 .1  1.347 -3.1 -13.9 31.0 e297 
4-1596.0 4-5850 .297 27.6 8 .1  1.8 1.362 100.6 .385 1.107 321.0 S48.0 .681 1.S33 85.0  .640 -2 .0  -31.0 244.7 . I 7 4  
4-5910 4-6190 e 3 0 0  314.4 -17 .1  .2 .622 79.3 .470 1.006 167.1 478.3 -533 1.479 118.0 ~ 9 9 5  -1 .7  -14.2 206.3 ~ 4 6 8  
18.09 14.44 7.66 3.67 7.07 6.78 17.81 1/2/B 83.3 14.5 22.2 .682 1.193 98.7 11.0 63.3 87.8L t . 6 8 1  
--_I_ - MARS ARRXVAL DATE = 244J860 ( 8 JUN 1984) 
4 - 5 4 7 0  4-5618.3 -213  130.4 - 4 6 . 2  -11.8 .908 87.8 .172 .E66 169.2 340.6 .717A 1.015 8 7 . 2  1 .270  6.8 6 4 . 1  39.6 a215 
4-5618.3 4-5860 .215 23.5 22.S 3.4 1.369 9 3 . 1  .318 1.119 348.3 548 .1  .719 1.519 85 .5  ,656 -4 .0  -41.5 251.3 e173 
4-5920 4-6110 .260 227.6 -11.0 2 .6  .748 111.0 .403 1.199 221.7 447.5 .716 1.6830 111 .6  1.092 -2.0 8.1 145.3 ,392 
14.27 10.63 4 . 8 8  3.64 7.04 5.74 1 8 . i O  1/2/2 81.7 '3.1 4 3 . 0  1.299 2 . 7 9 8  99.5 19 .1  -2 .7  94.00 t . 2 4 4  
4-5460 I -Y628.L ,377 124 .1  - 5 0 . 6  -22.4 ,907 89 .3  .169 .e67 176.3 354.0 .721& 1.013 89 .1  1.273 1 9 . 1  86.4 4 7 . 0  a416 
4-5828.2 4-5060 .418 8 . 5  70.9 16.7 1.371 89.2 .356 1.120 3 . 2  187.3 -7210 1.518 86,O ,656 -18.2 -69.1 241.7 - 2 8 2  
4-5920 4-6120 .236 2 3 4 . t  -13.5 2 . 2  . I 2 6  108.3 .390 1.156 215 .5  451.4 .705 1.6070 111.5 L.076 -1 .7  6.3 153.3 - 3 8 2  
19.38 i 3 . 0 1  7.93 6.31 9 .69  5.13 i s . 0 8  1/2/2 83.8 4 ,7  16 .6  ,344 6.989 9 2 . 6  1 . 3  5 .7  7 0 . 7 ~  2 . 0 6 ~  
4-5490 4-5636.1 
4-5616.1 4 -5660  
4-B920 4-6130 









4 - t ~ s e o  4-sser.4 
4 - 5 5 6 7 . 4  4-5860 
6-5920 4-6180 











.256 . 203 
12.01 
. 2  7 0  
.509 
.198 




14 .81  







17 .38  
































- 4 1 . 2  
-15.8 
4 - 2 2  
58.0 
-23.8 
- 1 7 . 9  
4 . 1 0  
- 5 . 5  





-20 .0  
5 .90  
3 . 2  
4 . 3  
-18.9 
6 . 6 2  
7 . 0  
6 . 3  
-17 .5  
7 . 7 1  
11.9 









1 .6  
3.56 
-4 .3  
1 .2 






- 4 . 1  







- 1 . 4  
4 . 9  









. 7 7 1  




90 .7  ,170 ,868 
85.7 ~ 3 6 %  1.116 
105.6 .381 1.121 
4 .66  11.73 2/1/2 
92.4 ,173 .E69 
83.9 ,366 i . 112  
102.7 .377 1.093 
I 4.33 11.66 1/1/2 
, 100.2 ,426 .730 
1 112.0 e479 1.075 , 98 .2  ,383 1,049 












115.2 9 .0  
-843  104.4 ,366 .795 208.3 261.6 
1.353 108.3 ,443 1.085 296.6 517.3 
.611 92 .6  .39S 1.032 183.9 469.1 
7.82 4 .48  16.03 1/2/2 108.3 10.5 
.921 108.4 .341 ,892 
1.356 105.1 .416 1.094 
-640  88.4 ,413 1.017 
7.42 5 .01  16.44 1/2/2 
1.013 111.4 ,366 1.056 
1.361 101.3 .389 1.104 
.630 83.1 , 4 4 2  1.004 
7.11 5.90 17.11 1/2/2 
2 5 4 . 4  315 .4  
318 .1  352 .4  
171.7 476.7 
93.5 1 1 . 7  
.720 1.0150 90.7 
.7 l3D 1.518 85 .9  
.E94 1.5490 111.5 
34.7 .e02 5.352 
.719 1.0200 91.4 
.7050 1.318 85.1 
.680 1.5050 111.8 
48.3 ,920 4.442 
-419A 1.0400 64.8 
,580 1.591 73.7 
-647  1.4510 112.4 











1 * 023 
1 162.3 
- 1 2 . 0  -75.3 
3.9 -1 .5 
-1 .5  3 .6  
, 357.3 -3.4 
-11.0 -71.7 
2 . 6  - 1 3 . I  
-1 .4 .I 
357.5 - 6 . 4  
- 1 . 9  -3 .8  
I -1 .5  -19.3 
-1 .4  - 5 . 6  
I 316.3 16.1 
.504A 1.0870 6 9 . 1  1.222 -2 .4  -6.3 
,604 1.565 7 7 . 1  .634 - 1 . 7  -22.7 
,625 1.439D 113 .2  1.013 -1.5 - 0 . 0  
.587A 1.1960 73.0 1.278 - 2 . 9  -9 .4 
,639 1.548 79.7 .a40 -2 .0  -25 .9  
.597 1.438 114.4 1.003 - 1 . 6  - 1 1 . 9  
19.6 .42S 5 . 8 8 6  135 .1  328.9 40.1 
21.4 . a i 6  11.380 152.6 322.2 24.a 
. S T O A  1.4430 78.5 1.348 - 3 . 1  -13.e 
,675 1.534 82 .3  .647 - 2 . 4  -29.8 
,560 1.449 116.2 .994 - 1 . 7  -14.9 
20.1 ,655 5.736 96 .7  10.2 64.8 
1.066 111.6 .394 1.191 269 .1  360.7 , 7 2 2  1.6600 90 .2  1.390 -3.0 -19.3 
1.370 91.6 ,116 1.120 354.0 547.1 ,721 1.519 85.6 ,857 -6.3 - 4 6 . 1  
,621 77.6 .486 .994 168.1 480.8 .511 1.476 119.0 ,987 - 2 . 0  -17.6 
7.21 7.24 18.19 1 /2 /2  81.2 15.7 52.6 1.212 L.256 7 1 . 4  303.9 - 7 5 . 8  
14.9 e214 
257.8 ,161  
161.1 .375  
17.7L 1.887 
11 .5  ,256 
' 258.1 e170 
168.9 .S72 
5 7 . 0 ~  1.327 
, 33 .5  . I O 9  
, 217.7 -234 
, 184 .1  ,378 
91.60 .961 
, 37.3 .436 
' 224.2 .e07 
1 191.6 . 3 6 S  
I 85.6L 1.383 
37.3 .316 
I 230.8 .190 
I 199.4 .408 
, 81.4L 2.078 
I 31.3 .SO6 
1 2 3 9 . 2  a176 
I 206.9 -430  
I 7.0 .e23  
' 251.7 e160 
I 214.4 . 4 8 4  
I 1OL.AO 1.524 
I 0 8 . 7 ~  3.010 
-_I_-_ ___- - - UAR3 ARRIVAL DATE : 2441670 (10 JUN 1964) 
4-5470 4 -1616 .1  a208 130.T -49 .9  - 1 1 . 1  ,901  87.8 ,172 ,866 169.2 340.3 .717A 1.011 67 .1  1.270 8.5 (13.0 39.9 
4 - 5 9 S O  4-6110 e296 227.9 - 1 1 . 2  2.9 . 7 7 0  l l 3 . 5  ,424 1.234 226.8 446.7 ,710 1.7S70 112 .1  1.103 - 2 . 4  7.6 1 4 5 . 4  
4 -¶618 .1  4-5870 .e10 2 5 . 4  11.6 2 . 4  1.369 93.4 .358 1.118 347.0 552.4 ,718 1.517 83.3 .e64 -3.6 -57 .9  W 7 . 1  
1 5 . 0 4  11.49 4 . 8 2  3.55 8.95 6 . 6 7  16.54 1 /2 /2  90.7 5 . 9  4 8 . 1  1.365 2.436 98 .2  22 .9  - 1 . 6  96.20 
4-5480 4-8620.7 .22b 127.4 - a 7 . 2  - l e , ?  . B O 7  89.3 .169 ,867 176.5 351.9 .721A 1 ,013  88.8 1.273 9 .4  69.3 31.4 
4-5626.7 4-5870 ,222 13.5 32.8 5.0 1.371 90.0 . 3 5 5  1.118 .O 191.7 ,7220 1.515 8 3 . 7  .664 -6 .6  -47.3 247.2 
4 - 5 9 3 0  4-6120 -267 234.0 - 1 3 . 5  2.3 .746 110.9 .406 1.181 220.5 450.5 . I O 1  1.6600 112 .2  1.084 - 2 . 0  5.6 1 1 3 . 5  
4-1490 4-163S.9 -30s  207.6 65.2 17.8 .OD$ 90 .8  ,170 .868 183.7 364.2 ,720 1.0150 9 0 . 0  1.275 -21 .1  -87.3 123.7 
4-5685.0 4-5670 .460 352.0 -70.5 -i8.5 1.371 86.1 .359 1.11s 14.7 191.5 .7140 1.51s 83.7 .662 16.8 21 .7  L57.1 
4-59SO 4-6130 -242 241.4 - 1 5 . 7  1.9 . I 2 4  108.2 .393 1.139 214.3 454.3 .691 1.5810 112.0 1.067 -1.8 3.0 161.4 
4-SSOO bS64O.B e161 180.0 59.0 8 . 0  ,901 92.4 .173 ,869 191.6 369.8 .719 1.0200 91.4 1.276 -11.4 -72.7 10 .0  
4-5040.8 4-5870 e 2 6 5  .2 -30.7 -5 .7 1.371 84.2 .364 1 .111  21.9 191.6 .706D 1.515 85.5 ~ 6 6 0  3.9 - 7 . 8  853.0 
4-3930 4-6140 a223 250.3 -17.6 1 .6  ,706 105.3 .38S 1.105 208.0 458.0 .680 1.5310 111.9 1 .052  -1.8 *2  169.1 
1 4 - 0 0  10.97 5 . 0 5  3 . 8 3  7.23 5.91 16.22 1 /2 /2  89.0 5 . 1  37.8 1.220 3 .101  97.7 10.5 79.5L 
17 .71  11.73 6.44 5.98 9.36 5.29 19.98 2/1/2 89.4 5 . 1  1 7 . 1  .284 6.727 88.5 1 7 6 . 5  -10.0 54.7L 
12.63 8 .96  4.17 3.64 7.01 4.81 1S.83 2/1/2 89.6 6.2 42.3 .OS9 2.77o 94.0 3J6.1 -4 .3  56*1L  





r 4 8 0  17.3 
,205 286.6 
1 S . I Z  10.66 
.3L4 142.5 
-403 2 3 . 3  
, E l 7  P9d.4 
89.93 11.12 
. B P I  isr.5 
.32? 28.9 
.L IZ  310.1 





















4 . 1  
-16. 
1.91 
97.5 8.1 e907 94.2 
- 1 7 . 8  - 3 . 1  1.370 82.3 
- 1 9 . 4  1.3 .689 102.3 
4 . 2 9  3.18 8.98 4.48 
-.S -4.3 .e25 1OS.S 
1.0 1.3S2 110.5 
.8 .661 SS.6 
1.07 8.49 4.38 
-4.3 .*13 100.0 
1.0 1.356 108.1 
,3  .640 91.7 
4.4¶ 1.80 4.91  
-B.F a . m i  a i i . 6  
8 . 8  1 . m  102.4 .e . w e  87.1s 












i 8 . a ~  
.874 
,397 
. 4 t t  
18.W 
,873 199.P 375.2 
1.106 28.0 191.8 
1.078 201.7 461.6 
1/1/2 90.6 7.4 
. I 7 8  B08.2 2BS.O 
1.083 B90.8 561.3 
I . 0 3 5  189.0 468.0 
I / 2 / 2  117.6 10.1 
,800 926.8 218.9 
1.092 301.5 3J9.3 
1.019 182.8 479.0 
i / w e  1 l l . t  12.6 
,716 1.0300 9 2 . 3  l . 2 ? 9  -11 .4  -70.4 7.4 
.696D 1.517 8 3 . 9  .617 1.1 -16.3 850.6 
,657 1.4880 112.0 i.03d -1 .5  -2.9 176.8 
52.9 ,832 L.245 93.4 350.3 -7.1 50.6L 
.467A . I 7 8  
*e33 




1.0860 68.1 1.209 
1.587 13.3 .64L 
1.4370 111.8 1.014 
.26l 5 . 3 r 3  ll5.1 
i . 9 9 4 0  11.5 1.211 
i.561- 16.6 e648 
1 .4 t70  113.8 1.004 
.36? O . t I 9  137.7 
1.4490 71.4 1.344 
1.540 7l.5 ,891 
. I 6 t  8 .401 l 6 . 4  
-E.6 -6.0 36.1 
-8.6 -20.6 220.4 
- 1 . 5  -9 .3 192.1 
819.8 22.¶ 80.7L 
-3.0 1 9 -23.9 -9 0 229.9 30.
-1.6 -12.4 ¶en.? 
St0.3 38.4 83.3L 
-1.2 *.13.1 31.9 
-1.1 - 1 8 . 3  LO7.5 
-e.t -w.? t s 4 . t  
















. e 7 0  
12 1 
8TOPOVER TIHE 00 CAYS 1984 OUTBOUND SWINGBY MISSION DURATION 0 4 0  D A I S  
M A R 3  ARRIVAL DATE I 2 4 4 5 8 ? 0  
10 JUN 1984 
LAUNCH 3UNG8Y-bPEEOl 
SUNGBY ARRIVE SPEED3 
DEPART RETURN 3PEEO5 
PROP 
4 -5828 .2  4-5870 ,218 
4-5930 4-8200 .280 
1 7 . 8 2  
-. -_ - - - __ 
4 - 5 . 5 ~ ~  4-5626.2 ,370 
R A I  
R A 3  
R A 5  
AERO 
DECLZ RAP SPEED2 
OECL4 R A 4  EPEE04 
OECL6 R A 8  EPEE08 
OECLP E T A  PERIC 
-. -. . 
OECLl I 1 V 1 PSI  l-ECCEN $ H A  THETI THE12 PERlH 
DECL3 I 3 V 3 P31 3 ECCEN SHA THE13 THE14 PERIH 
DECLS I 5 V 5 P31 5 ECCEN SUA THETS THE16 PERlH 
- DVk -O)A- -EyA -_OYO---FVR _--TY PES 
12.0 -1.1 1.055 111.1 .378 1.160 
3 1 . 0  4 . 7  1.371 9 0 . 2  . 3 5 5  1.118 359.2 551.7 $722 
-18 .3  - . 2  .629 82.1 .454 .992 170 .3  479.1 - 5 4 2  
7.78 3.79 1 . 1 9  6 .25  17.39 1 /2 /2  8 9 . 0  1 4 . 9  52.0 
WARS ARRIVAL DATE 0 2445880 (28 JUN 1984) -- - - - -  
e208 130.8 - 4 5 . 9  - 1 1 . 5  .908 8 7 . 8  .172 ,866 169 .2  340.3 .717A'1.015 87.1  1.270 
e 2 1 0  27.8  1 0 . 9  1 . 7  1 .369  9 3 . 8  .359 1.118 3 4 5 . 5  556.4 . 717  1.319 8 1 . 2  .673 
3 3 8  229.2  -11.4 3 . 3  .795 116 .2  . 4 5 1  1.282 231.8 445 .7  .703 1.8610 113.5 1.117 
10.20 12.80 4.81 3.59  8 . 9 9  7.79 17 .11  1/2/2 9 9 . 4  6 . 9  5 2 . 7  1.369 2 .254  96.5 
.208 128.3 -46 .1  -11 .6  ,907 8 9 . 3  .169 '0.67 176 .5  3 5 1 . 3  ,721.4 1.013 0 8 . 7  1 .273  
-202  18.7  1 9 . 5  2 .8  1.371 90 .5  .355 1.119 3 S 8 . 0  S55.7 ,722  1.516 8 1 . 7  .673 
.304 234.3  -13 .7  2 .6  .768 113.6 .428 1.215 223 .6  449 .6  .695 1.7340 1 1 3 . 1  1.095 
15 .33  11.68  4 . 8 1  3.65 7 .05  6 .87  18.67 1/2/2 9 7 . 5  5 . 7  4 7 . 2  1.477 2 . 4 9 9  8 0 . 7  
-_ 
-APHEL-PSI 2 v 2 -  I 2 
APHEL PSI  4 V 4 I 4 
APHEL PSI  6 V 6 I 6 
- A  E -!NC - RAP 
1 . 1 9 9 6 - 9 1 . 3  1 .382  - 3 . 1  
1 . 5 1 5  0 3 . 7  .665 
1 .443  117 .0  .986 
1.259 2.202 78.1 306.1 
- 
__ 
8 . 5  6 2 . 9  39 .5  
-3.2 -34 .4  243.5 
- 2 . 9  6 . 0  145 .6  
2 6 . 3  . O  98.60  
8 . 3  65.9 61.4 
-2.3 4 . 8  153.7  
10.4 .4  84.5L 
-4 .4  -39 .4  244 .1  
-19 .8  
-16.3 
-18.1 
- 7 7 . 2  
5 .0  ,218 
215.2 . 4 5 0  
102.10 1 . 0 1 5  
z r r . 4  ,179 
1 4 1 . 8  
16 .2  
320.1 
14 .03  
,210 






i . r i 7  
4-5470 4-5616 .1  
4-5018.1 4-5880 




4-5490 4-5635 .1  
4-5035.1 4-5880 
4-5940 4-6130 
4 - 5 5 0 0  4-564O.B 
4-5640.5 4-5880 
4-5940 4-6140 






.a34 1 2 4 . 8  -50.3 -19 .7  .908 9 0 . 0  .170 .a68 183.8 363.1 ,721 1.0150 9 0 . 4  1 .271  1 6 . 3  82.7 9 . 7  -381 
-361 3 . 3  61.6 13 .4  1 .371  6 6 . 9  .3SS 1 . 1 1 6  11 .7  195 .4  .7170 1 . 5 1 5  81.8 .672 -15 .1  -04 .5  236.2 a 2 5 6  
-274 240 .6  -15.8 2 .1  . I 4 4  110.8 .410 1 . 1 6 3  219.4 453.4 .686 1.6400 1 1 2 . 7  1 .070  -2.0 2 . 5  101-6  e403 
1 8 . ? 7  13.14 7.04 5 - 6 2  9.00 6 . 1 0  18.33 1/2/2 9 4 . 9  5 . 1  2 1 . 2  ,461 5 .447  9 1 . 1  1 .4  3.4 61.3L 1 . 0 4 9  
,193 188.9 6 2 . 3  10.3 .905 9 2 . 4  .173 .E69 191.5  370.0 .719 1.0200 01.5 1.276 - 1 3 . 7  -77 .1  6 . 0  - 3 1 1  
.311 .3  -46 .5  - 9 . S  1 . 3 7 1  84 .5  .363 1 .112  20 .7  195.5 .TO80 1 .516  81 .5  .669 7 . 7  4 . 4  251 .9  ~ 1 9 5  
-249  248 .1  -17 .7  1 . 7  .722 108.0 .397 1.122 213.1 457.1 .677 1.5680 1 1 2 . 5  1 . 0 5 9  -1.8 - * 3  109.4 -392 
14.21 10.06 4.60 4 . 1 5  7.55 5 . 4 6  16 .08  1/1/2 97.1  6 . 1  30 .7  .623 5 . 7 8 2  9 1 . 7  358.1 - 2 . 5  53 .4L  1.734 
,170 173 .7  57.4 8.1 ,907 9 4 . 2  . la0 .E73 199.9  375.2 .716 1.0300 92.3 1.279 -11.4 - 7 0 . 3  7.4 a268 
~ 2 6 8  . 7  -22.0 -4.2 1.371 82.8 .370 1.108 2 7 . 2  195 .6  .6980 1 .517  81.2 .667 2.4 -13.1 248.3 -174 
-229  257 .2  - 1 9 . 4  1 . 4  .703  105.0 .389 1 .090  206 .8  460 .8  .666 1.5140 112.4 1.043 - 1 . 7  -3 .4  177.1 -384 
12.93  9 . 2 6  4 . 2 9  3 .67  7 .07  4 . 9 7  15 .92  1/1/2 9 8 . 9  7 . 2  4 8 . 5  .e35 2 . 4 3 6  9 2 . 8  359.0 -4 .8  5O.OL 1.199 
-330 133.2  -1.0 -4 .9  .796 107 .1  .450 .T49 2 0 3 . 6  246.5 .412A 1.0860 6 3 . 3  1.189 -2.8 - 5 . 0  3 4 - 4  * I 4 5  
- 5 4 5  15.8 2.0 .9 1 . 3 S l  113.7 .ti01 1.081 282.9  564.9 .539 1.624 08.0 .650  - 1 . 6  - 1 9 . 0  218 .1  *e74  
~ 2 0 9  279.9  -21.2 .8 .672 9 8 . 6  .387 1.041 194.1 467.7 .638 1.4440 1 1 2 . 7  1 .017  -1 .6  - 9 . 7  192 .4  - 3 8 1  
17.53  11.44 6 . 9 6  6 . 1 0  9 .47  -4.4'8 15.80 1/2/2 125.7 9 . 0  20.1 -203 5.738 157.1  317 .3  20.1 92.70  ,960  
4-5540 4-5582.6 e343 144.2 2.2 - 4 . 6  .900 110.1 .382 .863  2 2 4 . 0  271 .9  .533A 1.1920 6 9 . 3  1.262 -3.L - 8 . 5  36.4  a 4 4 0  
4-5582.0 4-5880 -446  22.8 2 . 5  . 9  1 .355  108.8 , 451  1.091 295.7  563 .1  .599 1 . 5 8 3  7 3 . 2  . 650  -1.8 -22.1 223.0 ,232 
4-5940 4-6180 .212 292.9  -20 .7  . 5  ,659  9 4 . 9  .394 1 .022  187 .7  471 .1  .619 1.4250 113,Z 1 .006  - 1 . 7  -12.0 200.1  ,586 
1 6 . 7 9  l i . 7 7  7 .22  5.03 8.41 4 . 5 5  16.01 1/2/2 119.8  1 1 . 3  17 .4  .BO2 0.623 140.7  323.6 3 6 . 0  85.OL 1 . 7 0 0  
4 - 5 5 5 0  4-5592.9 
4-5592.9 4-5880 
4-5940 4-0190 
4-5500  4-5630.4 
4-5630.4 4-5880 
4-5940 4-0200 
e389 138.3 6 . 1  
~ 3 5 0  2 9 . 3  3 . 3  
.226 305.6 - 1 9 . 3  
17 .38  13.08 0 .21  
.357 143.2 1 2 . 5  
. e l 7  13.4 28.9 
.252 311.2  -17 .2  
18 .87  13.04 7 . 5 1  
-4.0 1.008 112.6 
.9  1.360 104.1 
.2 .647 9 0 . 9  
4.28 7.67 4 . 8 7  
- . 7  1.044 110.5 
4.4 1 .371  0 8 . 9  
- .2 .636 8 6 . 2  
3.83 1.23 5.55 
-11.0 .900 87.8 
1.2 1 .369  9 4 . 3  
3 . 9  .826  119 .0  
3 . 7 3  7 . 1 3  9 . 1 3  
-11.3 ,907 8 9 . 3  
1 . 7  1 .371  9 1 . 0  
2.9 ,793  110 .3  
3 .70  7.10 0.03 


















1.046 251.6  306.1 
1.101 309.6  560.9 
1 .006  181 .3  474 .4  
1/2/2 112.8 12 .7  
.643A 1.4500 
.650 1 .353  
.595 1.4170 
1 6 . 0  .474 
,719  1.5410 
. l e 1 0  1 . 5 1 5  
,564 1.421 
10.0 1.274 





75 .8  
76.7  
1 1 4 . 1  
7.167 
9 2 . 0  
81.8 
1 1 5 . 5  
2 . 3 6 0  
87.2 
7 9 . 4  
114 .8  
2 . 1 1 7  
88.7 
79.9  
1 1 4 . 2  
2 .232  
1 .342  -3.4 
.663 - L . O  
.995 -1 .8  
100.9 3 . 4  
1.375 -3 .1  
.e73  -0.0 
.986 -1 .9  
7 9 . 7  300 .7  
-12 .4  
-25 .7  
- 1 5 . 7  
66.8 
-20.3 







3 . 7  
243.8 
215.8 
10% * I D  




3 2 . 5  
242.5 
1 5 4 . 0  
88.8L 
_ _  







1 rn 740 
1 . 1 3 0  264 .9  369 .7  
1.118 4 . 3  195 .5  
.993  175.0 471 .7  
l l Z l 2  9 6 . 8  1 4 . 3  
rTE = 2445890 ( 8 
.e66  169 .2  340.5 
1 .119  343 .9  560.1 
1 .351  236 .1  444 .0  
1/2/2 107.4 8.2  
,867 1 7 6 . 5  351 .1  
1.120 356.1 559 .5  
1 .263  230 .6  448 .5  
l / Z / Z  105 .0  6 . 3  
1 .270  8 . 6  
.682 - 2 . 7  
1 .134  - 3 . 7  
9 4 . 7  30 .2  
1 .272  8 .0  
.683  - 3 . 4  
1 .109  -2.8 
9 4 . 8  2 1 . 3  
63.5 
-32.0 
5 . 2  
2 . 1  
64.9  
-54 .9  
4 . 0  
2 . 0  
.?.le 
.17? 









.el0 130.6  -46 .1  
-212 30.6  7.5 
.38? 231.2 - 1 1 . 5  
17 .70  13 .97  4.84 
.LO3 128.6  - 4 5 . 8  
.197 22.1 12.1 
.347 2 3 5 . 5  - 1 4 . 0  
i o . 4 r  i z . 7 7  4 . 7 4  
.72lA 1.013 
.721 1 .519  
,608 1.8310 
53.2  1 . 5 5 6  
4-5490 4-5634.8 a 2 2 5  126.5 - 4 6 . 3  -12.7 .906 9 0 . 8  .170 .e68 1 8 3 . 9  362.6 . I 2 1  1.0150 9 0 . 4  1.275 9 . 3  69.1 19.5 a 2 2 1  
4-5034.8 4-5890 .e21 1 1 . 2  20.1 4 . 1  1 .372  87 .5  ,558 1.118 9 . 5  199.1 .Ti80 1.518 80.0 .682 - 5 . 8  - 4 3 . 1  243.2 -187  
4-5950 4-6130 .si2 240.9  -16 .1  2.3 , 7 6 5  113.6  .431 1.197 224.4 452 .4  ,680 1.7130 113.7  1 .087  -2.3 1.0 181.9 ,424 
1 0 . 1 1  12.16 5 . 0 7  3.95 7.35 7.09 16 .80  1 /2 /2  104.2 5 . 7  43.3 1 .235  2 . 7 0 9  9 3 . 9  9 . 4  1.1 ? t . l L  2 .112  





4 -5950  4-6180 
4 - 5 5 5 0  4-5590.0 
4-1590.0 4-5890 
a - 5 9 Y O  4-0190 
.179 
,281 










176.5 58 .7  8.8 .90 
2 . 4  - 5 1 . 5  - 6 . 2  1 .37  
254 .9  -19.5 1 . 4  .72 
10 .04  4 .40  3.93  7 .3  
140.6 1 . 7  - 5 . 0  . B E  
22 .1  1 . 7  . 7  1.35 
287.1 -21 .1  .I .66 
1 2 - 4 7  7 .84  5 .96  9.5 
138 .5  5 . 5  - 4 . 3  1 . O C  
2 9 . 4  2.3 . 7  1 . 3 5  
300 .0  -20 .1  .2  -65 





9 4 . 2  .I80 
8 3 . 2  .369 
I 107.8  .401 
5 .64  16.19 
I 111.9 ,420  
l l i . 7  ,482 
1 98.1  ,392 
4 .64  11.97 
113.7 .403 
1 100.2 .429 
I 9 4 . 3  ,400 
4.72  16 .13  
,873  199.8 375.4 
1.110 25.5  199.2 
1.107 212.0 459.9 
l / l / 2  105.8 7.0  
.e40 220.6  283.3 
1.091 288.3  566.5 
1.028 192.9 470.2 
1/2/2 127.1 10.0 
1.037 249.1 299.1 
1.101 303.4 5 6 4 . 1  
1.010 186.4 473.5 




I 40.2  
I .487A 
, 5 6 1  
' .a25 




I 14 .3  
1.0300 9 2 . 3  1.279 
1 . 5 2 0  79 .5  .677 
1 . 5 5 1 0  113 .0  1.050 
.760 2 . 9 0 7  91.0 
-12.1 -71 .7  
4 . 3  - 6 . 4  
-1.8 - 3 . 8  
1 . 5  -1.9 
- 3 . 5  - 8 . 0  
- 1 . 7  -20 .8  
- 1 . 7  - 1 3 . 1  
320.9 33.2 
- 3 . 6  - 1 1 . 7  
-1.9 - 2 S . S  
-1 .0 -10 .1  
350.8 06.9 
8 .1 .eel 
247.4 . I 8 0  
177.4  -396  
55.3L 1 .4¶0  
3 5 . 5  . S O 4  
222.0 ,289 
200.5 , 388  
09.0L 1.412 
32 .7  , 396  
227.7  , 2 2 1  
2 0 0 . 4  ,394 
90.30 2.689 
1.1930 6 6 . 3  1 . 2 4 9  
1 .610  6 9 . 3  ,605 
1.4310 113.1 1.000 
.237 6 .960  143 .0  
1.4550 7 3 . 6  1 . 3 3 0  
1 .573  73 .8  ,671 
1.4140 113 .6  .997 









4-5500 4-5654*¶ ,344 1 1 4 . 1  13 .1  - . 3  1.033 110.0 . 3 5 1  1.102 202.4 373.9  .715 1.4880 9 3 . 6  1 .367  -5 .5 -20.9 3 . 3  * e l @  
4 - 5 6 5 4 . 8  4-5890 . e l 8  11.8 2 5 . 1  3.9 1 .372  87 ,6  .357 1.118 9 . 0  199 .1  .718O 1 .518  80.0 .662 -5 .0  - 4 e . 5  211.4 * * a 6  
4 -5950  4-6200 .234 312.0 -18.5 - . l  ,644 9 0 . 0  .416 ,994 180.0 476.7  , 5 8 1  1 . 4 0 0  1 1 4 . 6  .987 -1.9 -10.8 218.4 - 4 1 0  
10.20 12.33 7.25 3 .93  7 .33  5.08 16.47 1 /2 /2  1 0 4 . 3  13 .0  4 6 . 7  1 .262  2 . 5 2 6  80.4 2 0 9 . I  - 8 0 . 2  9 9 - 1 0  1 . 9 2 5  
- .. WAR3 ARRIVAL DATE = 2445900 (10 JUL 1984)  -_ - 
4-5470 4-5818.4 ,214 130.2 -46 .3  -11.9 ,908 0 7 . 6  .172 *866 169.2  340 .7  .?17A 1 . 0 1 5  8 7 . 2  1 .270  8.9  0 1 . 4  39.7 *ti? 
4-5618.4 4-5900 . O l T  33.9  4 . 0  .8 1.370 94.8 .384 1.122 3 4 2 . 0  563.6 .713  1 .530  77.7 .692 - 2 . 4  - 3 0 . 1  239.8 . l a 6  
4-1900 4-0110 ,444 233.9 -11.3 5 . 0  .a01 121.8  . I 2 9  1 . 4 5 5  241 .6  443 .3  .686 2.2230 1 1 0 . 3  1 .117  - 4 . 8  3 .4  1 4 5 . 8  - 5 1 0  
19.50 15.82 4 . 9 0  3.94 7.34 10.71 18.79 1/2/2 114.6 10.1 59.0 1.280 2 . 0 0 6  92 .9  33 .9  4 . 1  104.00 l e 2 8 7  
4 - 5 4 7 0  4-5629;4 ,115 181.1 
4-5029.4 4-5900 . I 9 5  22 .0  
4-5900 4-6110 .444 233.9 
18.26  14 .40  
4-5400 4-5626.L -203 120.0 
4-182O.L 4-5900 ,198 20.0 
4-5960 4-0120 .397 237 .8  
18.00 14.14 
44.9  
0 . 7  
-11 .3  
3.09 
-41 .0  
7.2 
-14.3 
4 . 7 4  
4 . 7  .e10 
1.2  1.372 
5.0 .E61 
3.80 T.20 
1.0 1 .372  
3.4 .E23 
3.00 7 . 2 6  
-11.3 .so7 
07.T .I69 
9 0 . 3  .357 








1 1 . 4 5 5  
I 2/2/2 
168.8 358.2 
358.9  562.8 
241.6 443.3 
112.4 10.1 
176.5 351.1 , 354.0 863.0 
235 .5  447 .3  
' 112.0 7 . 2  
. 7Z lh  1.015 8 9 . 7  
. 7 Z l  1.524 78.3  
.e06 2.2230 1 1 6 . 3  
73.9 1.585 1.664 
,721A 1 .013  8 0 . 7  
.721 1.125 78 .2  . 
,679 1.9830 115.6 









74 -6.0 -65 .2  20.9 
b93 -3.0 -32.8 L 4 1 . 5  
5 7  -1.8 3 . 4  1 4 1 . 0  
1.5 202.8 -01.0 90.30 
!72 0 . 0  64.9 31.5 
I93 -2.3 -31.9 241.3 
28 -J.4 3 . 0  154 .2  
! .7  L 1 . 9  J.9 91.90  
!75 8.4 60.3 20.0 
I92 - 3 . 7  -85.2 C41.3 
02 - 2 . 7  1.1 162.3 
!.3 1 4 . 9  3.1 70.2L 
1 .  
I 


















.211 127.0 -45.3 
,203 1 5 . 3  12.0 
.358 242.1  -10.4 
1?.01 13.13 4 . 0 5  
,293 125.9 -40.5 
.309 5 . 1  4 7 . 0  
. I t 1  L47.5 -10.1 
13.70 13.57 0.25 
a t 8 8  194.9 83.0 
.390 319.L -50 .4  
.LOO L14.0 -1S.O 
11.30 l L . 0 7  I.5T 
,106 109.9 54.T 
. L I T  4 . 0  -19.4 
.LO4 LOl.0 -LO.* 
14.1* loel3 4 . 5 0  
-11.3 .PO6 9 0 . 8  .170 ,860 103.9 362.5 , 721  1.0150 9 0 . 4  
1 . 9  1.373 88.1 ,350 1.121 7 . 2  202 .6  ,7190 1 . 5 2 3  70 .4  
2 . 5  . I 9 1  116.4 .459 1.244 229.4 411.3 .673 1.8160 114.9 
3.92 7.32  0.e8 17.41 i / 2 /2  111.9 6.0 53 .5  1.460 t . 2 8 1  
-17 .0  ,905 92.3 .174 .809 191.0 37O.8 
9.5 1.373 0 4 . 8  .SO5 1.110 19.1 200.5 
1.9 .703 113.0 ,430 1.180 223.3 455.1  
1 . 1 3  9.12 7.1r  10.94 V C ~ L  LOI.~ 0.0 
1 .  
1. 
4 
4-564L .4  
4-5900 
4-0140 
,717 1.0200 9 1 . 9  
.7090 1.524 70 .1  
,060 1.0940 114.3  
LO.0 *8Z. 1.969 
.IDLO 1.5C5 1 7 . 9  
e 3 . 4  .SI. 4.9L3 
. ? i s  i .otso ar.5 
. m .  i.0030 1ia.e 
1.270 13.0 70.1  3 . 7  
,609 -11.4 - 5 g . 6  L 3 5 . 0  









1 .1  .T3b 
¶.?A 0.OT 
0 . 4  .ell 
-3.9 1.372 
1 . 1  ,111 
4 . 0 0  7.45 
94.1 ,100 .OT2 199.4 3T0.3 
8 3 . 4  .3TO i . 1 1 4  L4.9 LOL.5 
0.51 10.57 l l l l t  l O T . 8  O.? 
110.7 ,410 1.181 c i 7 . i  4 9 0 ~  
e0.1 . is0 .e70 coo.r 300,s 
oc.0 4 7 0  i.:io ct.9 eot.5 
101.7 .401 1.09L L l O . 0  40L.4 




1 7 . 4  
.Tar i .0490 e1.s 
.0930 1.1LT T T . 0  
.010 1.1310 111.4 
4 9 . 1  .TO3 L.4BC 





MXSSYON DURATION : 640 C A Y b  
MARS ARRIVAL DATE * e l 4 5 9 0 0  5TOPOVER TXME 5 60 D A Y 3  1964 OUTBOUND SWINGBY 
18 JUL 1984 
LAUNCM S W N G 8 ~ S ~ E E O l  R A l  'DECLI * 1 V 1 -PSI 1ECCEN SMA THETl THE12 PERIH APHEL P S I  2 V 2 I 2 DECLL RAE SPEED2 
SWNGBV ARRIVE SPEEDS R A 3  DECL3 1 3 V 3 PSI 3 ECCEN SHA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 RA4 WEED4 
DEPARI RETURN 5PEEDJ R A 5  DECLS I 5 V 5 PSI 5 ECCEN SMA THE15 T H E T I  PERXM APHEL PSI 6 V 6 I 6 DECL6 RA6 5PEEC6 -__-_ - PROP AERO DVL DVA E V A _ ~ ~ O _ E V R _ _ l Y P E ~ ~ S U N  SUN RI(APPI_--A - E --l-NC --_RAP FECLP E l k  CERIC 
4 - 3 5 6 0  4-5638.9 -332 146.4 13 .8  - . l  1.023 109.5 , 3 3 8  1.076 239.8 377.8 ,712 1.44OD 94.5 1.360 -3.4 -21.6 3 .7  e221 
4-(1636.5 4-5900 -221  11 .0  19 .5  3 . 1  1.373 86.5 .361 1.119 13.3 202.6 .7150 1.523 76.3 -691 -5 .0  -59.5 210.3 - 1 9 2  
4-5960 4-6200 a226 307.2 - 1 9 . 9  -.i .653 93 .1  . 4 0 7  .998 185.2 475.7 . I 9 1  1.404D 114.0 ,989 -1 .9  -19.1 216.8 - 4 0 1  
1 5 - 9 7  11.90 7 . 0 0  4 .07  7.46 4.89 16.28 1/2/2 111.3 13.3 42.0 1.232 2.790 80.4 271.9 -80 .4  97.90 L.201 
.- . . 
MARS ARRIVAL DATE = 2445910 (28 JUL 1904) ~ - -- -- ---_____I_ - 
4-5460 4-1632.9 ,112 177.8 46 .9  4 . 7  ,907 89.2 . I 6 9  .E67 175.9 361.3 . I 2 1  1.013 90.2 1.276 -8.0 -61.2 19.6 .191  
4-S632.9 4-5910 .193 22.0 5.4 .8 1.374 69.5 .359 1.126 2 .0  206.0 .7210 1.S30 76.9 -702 -2 .6  -50.9 211.6 . I 9 2  
4-5970 4-6120 - 4 5 5  240.1 - 1 4 . 3  4 . 1  .E59 122.2 .533 1.434 240.4 446.0 .670 2.1980 117.1 1.1Sl  -4 .2  1.6 114.4 . ¶ 1 6  
18.75 14.67 3 -66  4 .08  7.47 11.01 18.98 2/2/2 118.5 8.4 70.6 1.S76 1.731 89.0 203.6 - 5 0 . 1  87.9L 1.111 
4-5490 4-56S4.7 .207 127.2 - 4 5 . 0  
4-SC70 4-6130 . 4 0 7  244 .0  - 1 6 . 7  
16 .56  14 .48  4 . 7 9  
4-5490 4-5636.4 e l l 5  172.9 49.3 
4-5636.4 4-5910 .201 17.8 6.7 
* - 5 e w . r  4-s910 . i s 8  19.6 6.0 
4-3970 *-e130 .do7 244.0 -16.7 
81 .48  13.38 3.69 




4 .9  .905 
1.0 1.374 
2 . 9  .a21 
4.10 7.50 
90.8 .170 .E68 183.9 362.S 
88.8 .360 1.125 4.7 205.9 
119.4 ,494 1.513 234.3 450.0 
9.69 18.18 1/2/2 116.4 6 .3  
90.7 .170 .668 183.6 364.9 
88.0 .361 i.124 7.4 203.9 
119.4 .494 1.313 234.5 450.0 
9.69 18.19 2 / 2 / 2  118.3 6.5 
.721 1.OlSD 90.4 1.275 6.1 61.3 20.2 
.72OD 1.S30 76.9 ~ 7 0 2  -2 .7  -31.5 241.6 
.664 1.962D 116.3 1.121 -3 .1  . 3  162.7 
59.3 %.S41 2.022 90 .2  19.8 4 .9  63.6L 
.720 1.0150 9 0 . 7 1 . 2 7 5  - 6 . 2 - 6 5 . 4  17.7 
.7190 1.S30 76.9 e702 -2.8 - 3 1 . 7  241.5 
92.2 1.488 1.698 90.0 197.0 - 6 0 . 7  82.5.L 









4-5500 4-9642.0 .229 126.9 -44.9 -12.8 .905 92.3 .174 .e68 190.9 373.1 .717 1.020D 91.9 S.276 9.4 66.5 $1.1 ,227 
4-5642.8 4-1910 ~ 2 2 7  11.3 13.5 e.2 1.374 85.3 .366 1 .121  17.6 205.7 ,7110 1.S31 ? 6 * ?  .?OD -4 .1  -3S.6 L40.5 .LO0 
4-5970 4--0140 .366 248.1 -16.4 2.1 ,788 116.6 .464 i . 2 2 7  228.3 4S3.9 .658 1.7960 11S.S 8.094 -&!.5 -1.9 170.6 ,416 
17.94 13.61 5.13 4.27 7.68 8 .55  17.57 212/e 117.9 6.0  13.0 i . 1 6 7  c . a e  69.9 1 0 1 . ~  10.0 6 9 . 9 ~  1.440 
*-as20 4-s64o.s .ear 1 7 5 . 3  57 .s  9.8 . o i i  95.1 ,180 .e78 207.9 5111.4 . l i t  1.0440 93.4 1.2ec -1e.s -70.3 3.0 .so4 
16.00 11 .41  4 .r4  4.53 7 . 9 ~  e.re  16.70 1 ~ 2  i t r . 0  7.4 35.6 .o?ri 3 . ~ 3  8e.s 180.s -37.5 5 3 . 4 ~  a.4ai 
4-soro 4--0200 .e29 301.3 -ei .e - . I  .m 90.8 ,40s 1.004 100.4 474.0 .see 1.4100 113.0 .sot -1.9 -10.1 t i 7 . s  .390 
11.63 1s .m 0 .80  *.no 7.60 4 . 9 1  10.23 wt/ t  iti.6 i t . 8  s4.g 1 . 0 ~ 6  S . A O S  30.3 c09.3 -31.1 1sa.m 1.5~9 
4-S6ABSS 4-5910 .SO4 6.3 -34.7 -7.3 1.3?3 82.4 ,376 1.111 25.1 20S.6 .6960 1.534 16.L a690 5.4 -4 .5 L46.3 .e11 
4-JOIO 4-6160 .e98 260.9 -21.0 8.C . I 3 5  ( lo .?  . M e  t . l l 5  PIJ.9 4 6 i . J  .643 I.SdBD 114.3 1.011 -E.O -1 .6 181.9 e420 
4-3860 4-1815.11 -407 139.1 10.1 -L.O 1.083 112.5 .4C0 l . 2 4 4  C71.6 33E.5 .?LEA l.T-070 07.8 1.401 -3.1 -18.4 11.S .2S9 
4 - 3 6 l J . I  4-5910 .239 39.1 2.3 .4 I . 3 7 0  96.7 ,373 l.lP4 33S.L 559 . t  .TO5 1.143 75.7 .70I -L.t -00.3 LSO.6 .LO2 
12 3 
8TOPOVER TlUE : 00 DAYS 1984 OUTBOUND SWINGBY 
MARS ARRIVAL DATE = 2445780 120 WAR 1984) -- . - - _ _  -- 
4-5470 4-5627.9 e 1 5 0  190.8  5 4 . 9  7.5 .910 81 .6  .169 .e68  1 6 9 . 0  356.0 .121A 1 . 0 1 5  89 .4  1 .213  -10.8 - 7 3 . 2  23.9 . Z 4 8  4-5821.9  4-5780 ,246 22 .7  -18 .9  - 3 . 3  1 .418  9 0 . 8  .446 1.301 357.4 502.0 , 121  1.881A 1 1 2 . 9  e690 2 . 2  - 1 9 . 9  2 7 5 . 6  . 3 1 3  
4-5840 4-6150 .321  284.6  - 2 0 . 2  1 . 7  .605 1 4 . 6  .499 1.069 163 .2  413 .0  .536  1.602 119 .1  1.035 - a 2  2 . 6  1 7 3 . 1  . S O 7  
1 9 . 5 6  11 .37  4 . 0 5  8 . 1 9  1 1 . 5 5  7.32  18.72 2 /1 /2  22.0  1 1 . 8  5 4 . 2  ,978 2 . 1 9 3  9 0 . 4  22 .8  - 1 0 . 3  91.80 1 . 1 6 5  
.- UARS ARRIVAL O A T €  E 2445190 (30 WAR 19841 . _- - .- - - __ __ 
4-5410 4-5628.1 -143  189.1  5 3 . 6  1.0  ,910 8 7 . 8  .169 .E68 169.0 356 .3  - 1 2 1 A  1.015 8 9 . 5  1 .213  -10.2 
4-5628.1  4-5790 .236 18.5 - 2 1 . 6  - 3 . 6  1 .403  9 0 . 1  .419 1 .243  359.8 508.7 .722 1.761A 108 .1  , 6 7 0  2 . 5  
4-1010 4-8150 .268 2 8 6 . 2  - 1 9 . 8  1 . 6  .612 1 8 . 4  .468 1.065 1 6 6 . 1  4 1 0 . 1  .561 1.563 L17.7 1 .033  -e4 
11 .48  10 .43  3 .97  1.04 10 .41  6 . 4 6  17.88 2/1/2 26.7  10.8 5 0 . 4  1.061 2 . 3 4 8  91.8 18.0 
4-5400 4-5632.2 .140 186 .9  55.3 7 . 0  .907 8 9 . 2  .169 .E67 116.0  360.3 . 7 2 1  1.013 9 0 . 0  1 .274  -10.1 
4-5050 4-6160 .349 291 .1  - 2 0 . 1  1 . 5  .604 7 2 . 2  .522 1 . 0 5 5  161.9  416 .5  .504 1 .606  121.3 1.026 -.I 
19.12  1 2 . 0 2  3 . 9 4  7.10 10.47 8.08 19.32  2 /1 /2  2 6 . 2  13 .5  5 4 . 2  1.051 2.195 9 2 . 4  13.3 
4-5632.2  4-5190 ,239  13 .7  - 1 8 . 0  -3.0 i . 4 0 4  88.2 . e 1  i . 2 4 4  6.0 1 4 8 . 4  .r200 i . 7 6 9 ~  i09 .0  . 6 r i  1.8 
- MARS ARRIVAL DATE = 2445800 I 9 APR 1984) - ~ - - _ _ _ ~  
4-5470 4-5628.2 . I 4 0  188 .3  52 .8  6 . 8  .910 87.8 .169 .E68 169.0  356.5 .72lA 1.015 8 9 . 5  1.273 -10 .0  - 1 1 . 3  23.1 -233 
4-5628-2  4-5800 .e33 1 1 . 0  -24 .7  -4 .0  1 .394  8 9 . 5  . 4 0 0 . 1 . 2 0 2  1 . 1  1 5 5 . 2  .1220 1.683A 1 0 4 . 1  ,656  2.8 - 1 7 . 3  215.2  -214 
4-5060 4-6150 ,260  286 .7  -19 .5  1.5 .619 8 1 . 9  .442 1 .062  169.5 468 .9  .593  1.531 118.0 1.012 - . 6  1.0 114.6  - 4 4 2  

















,137 185 .9  5 4 . 6  
.234 1 0 . 1  -20.0 
,311 2 9 3 . 0  - 1 9 . 6  
.144 182.6 5 7 . 0  
.244 5 . 8  - 1 6 . 3  
19 .05  12.89 3 .98  
i 7 . 0 9  10 .91  3 . 9 0  
.380 297.6  -19 .1  
.e34  
, 4 9 0  






6 . 7  -907 8 9 . 2  .169 .E61 176.0  360.4 ,721 1 .013  9 0 . 1  1.214 -10.0 -11 .4  2 0 . 5  
1 . 4  .610 76 .4  .486 1.051 164.7 413 .9  .541 1.562 1 1 8 . 9  1 .024  - . I  - 1 . 9  181 .4  
-3 .3  1.394 81.1  ,402 i.202 6 . 0  1 5 1 . 0  . r i g o  1 . 6 8 5 ~  104.9 .e56  2.0 - 1 9 . 2  2 7 5 . 5  
6 . 1 2  9.50 1.01 18.32 ~ i / z  3 1 . 6  12.3 51.8 1.098 2 .291  9 3 . 9  9 . 2  -1.1 1 4 . 5 ~  
7 . 1  .go5 9 0 . 7  .!TO .e68 1 8 3 . 1  364.1 .7eo i .0150 9 0 . 7  1.915 -10.5 -12 .0  16.e 
1.2 . eo3  6 9 . 6  .548 1 .042  160.8 4 1 9 . 9  . 4 7 i  1 . 6 1 2  123 .2  1 .017  - . e  - 4 . 1  101.0 
6 . 1 5  9 . 5 3  8 . 9 2  20.00 2 1 ~ 2  31 .5  15.1 56.0  1.008 e.iso 9 3 . 1  5 . 3  -10.3 6 8 . 1 ~  
-2 .8  1.394 8 5 . 9  .405 1.200 14 .4  155 .1  . I140  1.686A 105.1 .655 1 . 4  -20.6 275.4  
~ MARS ARRIVAL DATE 2445810 (19 APR 1984) 
8 . 8  .910  8 7 . 8  .169 .E68 169.0  356.5 . l Z l A  1 . 0 1 5  8 9 . 5  1 .213  -10.0 - 1 1 . 3  23.2 
-4 .7  1 .386  8 9 . 2  .385 1 . 1 1 3  3 . 1  161 .4  .7210 1.625A 100.9  .647 3 . 4  - 1 4 . 9  273 .9  
1 . 4  .626 8 5 . 2  .420 1 .060  173 .3  4 6 1 . 3  .614 1 .505  1 1 4 . 6  1.031 - . l  . 3  1 1 5 . 1  
6 . 6  .907 8 9 . 2  . I 6 9  ,867 116 .0  360.4 .721 1 . 0 1 3  9 0 . 1  1 .214  - 9 . 9  - 1 1 . 1  20.3 
5.33  8 . 7 2  5 . 1 2  is.68 e / i / e  3 8 . 4  9 . 2  4 2 . 8  1.105 2 . 1 4 3  9 4 . 4  10.1 -3 .2  r 9 . a  
- 3 . 6  1 .387  8 1 . 4  .38r  1 . 1 7 2  9 . 5  161 .3  . 7 i 8 0  1 . 6 2 7 ~  i0i.i .64r  2.3 -21 .9  274 .1  
1 . 3  . e t 7  80.3 .456 1 .048  i 6 8 . 0  411 .9  . ~ r o  1 .525  i i 1 . 0  i.0~3 - .e  -2.1 182.2 
5 . 3 3  8 . 7 1  6 . 2 1  17 .53  2/1/2 37.8  11.3 4 9 . 3  1 .119  2 . 3 9 6  9 5 . 0  5 . 9  - 6 . 4  .ll.lL 
7 . 0  ,905 9 0 . 1  .170 ,866 183 .6  364 .1  .720  1.0150 9 0 . 7  1 .215  -10 .4  - 7 1 . 6  16.4  
-3 .0  1.387 8 5 . 6  .391 1 .110  1 5 . 9  161 .4  .713D 1.627A 101.2 .645 1 . 6  - 1 9 . 8  274 .0  
1.1 .610 7 4 . 3  .506 1.037 163.4  417 .1  . S I 3  1 .562  120.3 1.011 - . 9  - 5 . 6  189.0 
5.34  8 . 7 3  1 . 7 2  18.82 2/1/2 3 1 . 1  1 3 . 8  5 4 . 5  1 .032  2.185 9 4 . 8  2 . 6  - 9 . 4  65.3L 
-3.6 .162 9 0 . 4  .411 .720  1 8 0 . 5  244 .3  .424A 1.0160 6 5 . 8  1 .168  - . 4  - . 9  21 .8  
1.8 1.349 110.9  ,466 1 .074  289 .4  542.7 .513 1.576 8 7 . 6  .583 - 1 . 4  -23 .1  230.3 
.8 ,603 6 6 . 6  ,571  1 .029  159 .9  483 .4  .436 1 .622  1 2 5 . 2  1.009 - 1 . 1  -8.2 195.2  
4 . 3 6  1 - 1 5  9 . 8 5  20.80 i / e /z  1 7 . 5  1 6 . 8  23.8 . 2 5 t  4 . 8 4 0  166.4  s i o . 2  1 3 . 1  90.40 
___ MARS ARRIVAL DATE = 2445820 (29 APR 1984) ___- 
7 . 2  .910 8 1 . 8  -169 .E68 169.0  356.2 .72lA 1.011 8 9 . 5  1 . 2 7 3  -10 .4  - 7 2 . 3  23.5 
-5 .6  1.381 8 9 . 0  .315 1 . 1 5 3  3 . 1  167.3  . I 2 1 0  1 . 5 8 5 A  9 7 . 4  .643  4 . 5  - 1 0 . 9  211 .7  
1 . 4  .635 8 8 . 3  .404 1 .059  171.1 466 .1  .631 1.486 1 1 3 . 8  1.030 - . O  -.S 1 1 5 . 5  
4 . 1 8  8 . 1 7  4 . 6 4  16 .28  2 /1 /2  4 6 . 1  8 . 7  3 7 . 6  1.033 3 .104  9 5 . 2  7.1 - 1 . 9  1 6 . 4 L  
6 . 8  .907 8 9 . 2  ,169 .E61 118.0  360.4 . 12 l  1.013 9 0 . 1  1.274 - 9 . 9  - 7 1 . 2  20.3 
- 4 . 2  i . 3 8 1  81 .2  .3r7 1 . 1 5 2  10.4 1 6 1 . 2  .7180 1 . 5 8 6 ~  9 7 . 5  ,642 2 .8  - 1 5 . 9  212 .0  
1 . 2  .625 8 3 . 9  .*si  1.045 i n . 8  4 1 0 . 3  ,594 1 .491  115 .4  i . 0 2 ~  - . P  - 3 . 4  iee .8  











. e44  
.419  
1 . B P I  











.140 188 .3  5 2 . 8  
.233 1 2 . 3  -28.9 
.236 266.0  - 1 9 . 3  
14 .39  9 . 0 6  3 . 9 3  
,135 185.5 5 4 . 3  
.cae 1.4  -22 .3  
.2r9  2 9 3 . 1  - 1 9 . 3  
1 5 . 4 2  10.10 3 . 8 9  
4-5490 4-5636.E .142 182 .1  5 6 . 7  
4 - 5 6 3 6 . ~  4-5810 .e41  3 . 5  - 1 7 . 1  
4-5810 4-6170 .336 2 9 9 . 1  - 1 9 . 2  
17 .02  11 .68  
4-5500 4-1568.6 .229 1 6 5 . 9  
4-5568.6 4-5810 .488 4 . 6  
19.34 14 .99  
4-18ro 4-6180 . 4 i 3  303.9 
4-5410 4-5628.0 , 1 4 5  1 8 9 . 1  
4-5628.0 4-5820 .241 1 0 . 6  
4-5660 4-8150 .216 284.1  
13.41 8 .64  
3 . 9 5  
- 6 . 9  
4 . 6  
- 1 9 . 1  
5 .14  
5 4  . O  
- 3 5 . 5  
- 1 9 . 3  




1 . 1 1 3  
. e32  
. e 1 9  
.430  
I .  roo  
4-5460 4-5832.1  , 
4-563E.S 4-5820 , 




. 6  -2  
8.3 -1  
. 4  
. 4  
8.2 
1 4 . 1 0  9 . 3 9  3 . 8 9  
4-5490 4-5636.E , 1 4 1  181.8 56.5 6 . 9  .905 9 0 . 1  .110 .E68 183.6  364 .1  ,720 1.0150 9 0 . 7  1 . 2 7 5  - 1 0 . 3  -71 .5  1 6 . 4  .240  
4 - 5 6 3 e . t  4-5020 ,240  1 . 1  - 1 9 . 4  - 3 . 3  1 .381  8 5 . 4  .380 1.149 1 6 . 9  161 .4  ,7120 i . 5 8 5 ~  9 1 . 5  . 6 4 i  1 . 6  -10.6 271.8  .ere 
4 - 5 ~ 8 0  4-1iro  .298 300 .1  - 1 8 . 9  1.0 . s ir  78 .6  . 4 7 i  1 .034  168 .8  474 .9  -547  1.521 i i 8 . i  1 .014  -1.1 - 8 . 4  1 8 9 . 8  . r r e  

















. 158  178.8  
,218 358.S 
.362  5 0 8 . 3  
17.28  12 .50  
18 .3  
- 1 4 . 9  
-18 .5  
4 . 1 2  
.-. . .- 
51 .9  
- 4 8 . 0  
- 1 9 . 3  
4 . 2 8  
15.0 
- 3 0 . 0  
- 1 9 . 3  
3 . 9 3  
S 8 . S  
-21 .7  
- 1 8 . 8  
3 .95  
58 .1  
-16.1 
- 1 6 . 1  
4 . 1 1  
1 . 7  ,905 
4 .12  (1.11 
- 2 . 8  1.580 
. 7  .SO9 
92.4  , 1 1 3  
8 3 . 4  3 8 5  
8.44  19 .39  
12.0 
,869  191 .8  369.7 
1.024 162 .1  480.2 
1/1 /2  4 6 . 5  15.3  
iTE = 2445830 ( 9 I 




57 .8  




2 8 . 8  
. r e i  
. r i m  
. rzo  
. n z o  
. s r 4  
.614 
4 2 . 6  






1 . 5 8 4 A  
1 . 5 6 s  
,902 
4)  - 
1.011 
1 . 1 S 7 A  
1.4730 
1.013 
1 . 5 5 7 A  
.r92  
i .415 
i . o r o  
1.0110 
1.557A 
1 .489  
1.G41 
1. 0200 
1 1 .5161  
1.519 
.915 
9 1 . 4  
9 7 . 5  
1 2 1 . 8  
e . 0 1 7  
8 9 . 3  
9 4 . 1  
l l 2 . 6  
9 0 . 0  
9 4 . 2  
114 .2  
9 0 .  t 
9 4 . 2  
1 1 6 . 3  
2 .359  
9 1 . 4  
9 4 . 1  
1 1 9 . 2  
2 . 1 2 2  
4 . 0 1 1  
e . r s i  
1 . 2 1 6  
.E38 
9 4 . 5  
1 . 0 0 1  
- 1 1 . 1  
1 . 2  
- 1 . 2  
158 .2  
- 7 1 . 9  1 1 , s  
- 9 . L  196.5 
- 1 1 . 2  59.5L 
-20 .5  e r i . 1  
- 1 6 . 1  2 5 . 1  
- 1 . 1  ~ 6 8 . 1  
- . e  1 1 5 . 8  
- 1 . 5  7 4 . 0 ~  
- 1 1 . 8  . e o . a  
- 1 2 . 6  2 6 9 . 1  
- 4 . 1  1 8 3 . 2  
- 4 . 2  1 6 . 4 L  
. z 5 e  
. o r e  
. e l *  
,534  
- 
. 2 7 6  




. e 4 0  
.198 
..(11 
1 . 3 9 4  
.258 
, 108  
.489  
1 , 0 2 6  
.sa r 
. e i r  
1.814 
. .. . -. MAR - .. - 
8 . 9  .910 
- 8 . 6  1 .317  
1 . 3  . 6 4 1  
4 . 1 0  1 . 9 1  
8 ARRIVAL 04 
8 7 . 8  .169 
89.1 .361 
9 1 . 2  .391 
4 .29  15 .98  
__ . ._ - 
4 -  1621.4 
6-5830  
4-8150 





4-61 r o  
1 . 2 7 3  
.643  
1.030 
9 5 . 1  
,642  
1 .021  
9 6 . 2  
i . 2 7 4  
I , 2 1 5  
.64n 
1 . 0 1 3  
9 5 . 9  
1 .276  
1.005 
9 4 . 9  
, 6 3 7  
- 1 2 . 1  
7 . 2  
- 1 . 0  
4 . )  
- 1 0 . 2  
3 . 5  
- 1 . 1  
1 . 4  
- 1 0 . 1  
2 . e  
- 1 . 2  
559.1 
- 1 1 . 0  
1 . 4  
- 1 . 3  
357 .3  
,868 169 .1  3 5 5 . 3  
1.139 3.2 172.8  
1 .059  181.9 4 8 5 . 0  
1 3 . 1 6  8.58 2 / 1 / 2  56.0 8 . 3  
.139 166.5 
.228 291.1  
1 3 . 1 2  8-86 
-141 181.6 
,240 . 7  
.E66 300.4 
14 .06  9 . 8 4  
, 2 3 1  4 . 1  
6 . 0  , 801  8 9 . 2  .169 .E67 176 .0  360.3  
- 5 . 0  1.371 87 .1  .369 1 . 1 3 1  10.8 1 7 2 . 1  
1.1 . e33  0 1 . 2  . 4 i 2  i . 0 4 4  176 .0  468.9 
4 . 2 6  7 .6s  4 .94  16.46 2/1 /2  5 3 . 0  10.0 
6 . 9  ,905 
.S  ,624 
- 3 . 1  1.377 
4 . 2 2  1 .61  
1.6 ,905 
- 3 . 0  1 .376  
. 7  .616 
4 . 2 3  1.62 
,868 183 .6  364.7 
1 .032  110.3 473 .1  
2/1/2 52.8 1 1 . 9  
1 .134  1 1 . 4  i 7 2 . 9  
- 7 1 . 5  16 .4  
- 1 6 . 9  2 0 8 . 6  
- 1 . 1  190.5  







- 7 1 . 7  1 1 . 4  
- 1 0 . 6  268 .0  
- 1 0 . 0  197 .5  
- 1 0 . 5  5 8 . 5 L  
,869 191 .8  369 .7  
1 . 1 3 0  2 4 . 3  1 7 1 . 2  
l / l / E  53.3 14.1  
1.021 165.2  477 .1  
4-5510 4-5512.8 . 225  1 6 0 . 1 -  -6 .0  - S . 8  .179 94 .6  .391 . I35  187 .3  248 .2  .44lA 1.0220 61.0  1 .118  -1.1 - 2 . 5  3 2 . 5  ~ 4 6 8  
4-557E.O 4-5630 a466 9 . 5  4 . 3  1 . 8  1.349 109.8 ,455 1 . 0 7 6  292 .2  148.8 ,586  1.565 62 .0  .EO1 - 1 . 5  -22.8 226.6 * I 9 8  
4-5890 4-0190 ,891 312.8  - 1 1 . 6  . 3  .6p9 69 .4  , 552  1.012 161.0  483 .3  -453  1.111 1 2 3 . 5  .998 - 1 . 6  - 1 2 . 6  2 0 4 . 2  ,561 
1 0 . ~ 3  14.61  5.08 4 . 2 2  1.61 9.23 20.04 I I L / ~  90.7  16 .8  23 .9  . t r y  4.831 183.4 .YL~.O 1 5 . 5  6 8 . 8 ~  1.062 
. 1 5 5  178.2  
-256  3 5 1 . 8  
.319 3 0 7 . 1  
15.60 11.30  
MARS ARRIVAL DATE = 2445640 (19 MAY 1984) -- -- -. -. 
.398 123.4 - 4 9 . 9  
a448 23 .4  7 3 . 2  
.193 276 .3  -19 .4  
19 .26  12 .48  8 .38  
-23 .6  .909 
1 . 3  .654 
6.78 $0.11 
1 8 . 2  1 . 3 7 3  
. i l l  .E61 1 6 9 . 0  345.3 
.361 1.129 353.8 538.4 
.383 1.060 186.6  464 .0  
19 .19  i m z  1 3 . 5  8.0 







4 - 9 6 ~ 6 . 2  4-5840 
4-5900 4-6110 
4-8 4-56 
4- J 4-98 
4- B 4-61 
8 7 . 9  
9 0 . 9  
1 1 2 . 3  
9 0 . 0  
91.L 
1 1 3 . 3  
5.188 
r . n z  
20.9 
-19 .5  
- 1 . 1  
6.6 
-10.9 





8 8 8 . 0  
8 4 . 8  
- 8 9 . 0  
- 1 . 4  
6.1 
-13 .7  
-6 .7  
- 4 . 8  
-3.0 
- V % . 7  





2 6 3 . 6  
183.6 
64.6L 
15 .3  






. e52  






4 . 0 9  
8 9 . 2  
87.2 
90.3 
4 . 5 3  
.719A 
.654 






4 1 . 3  
.?19 
* lo80 




I .4660 . 300 
1.015 
1.538A 





1 8 OLOD 
I .131k 
I .  53111 
1 . 2 1 1  
.645 





9 6 . 0  
a149 189.2  5 6 . 9  
.252 4 . 1  -36 .0  
.e11 288.3 - 1 0 . 5  
le.99 8 . 5 1  4 . 0 4  
? A  . B O i  
-6 .5  1.374 
1 . 1  .642 
4.09 1.41 
-169 -867 176.; 360.1 
.363 1.128 1 0 . 7  171 .9  
.398 1.044 180.5 461.8 
.e88 1BJ.6 904.l 
1118 61.9 11.3 
1 
-23 
8 .  
.1?3 * 
.3?3 1. 
.415 8 .  
12 4 
8TOPOVER TIME = 60 D A Y 8  
---_- - 
LAUNCH 8WNG8Y-dbEEOl A I1  
8WNGBY ARRlVE (IPEEO8 R13 
DEPART RETURN 6PEEOJ R A 5  
PROP AERO 
4-3510 4-1570.8 +240 161.9 
4 - 5 5 r O . 8  4-5810 .493 8 . 6  
4-5900 4-6190 ,341 314.3 
17.68 13.17 
__ - - ___ 
1964 OUTBOUNO 3WlNGBY WlSSlON OURAllCN : 660 0119 
M A R 8  A R R l V A L  D A T E  2445PIO 
19 W A Y  l S B 4  
oEcLi --, - _--. - - v i p s i  i ECCEN SMA 
OECL3 I 3 V 3 PSI 3 ECCEN SMA 
DECLS I 5 V 5 P81 5 ECCEN SMA 
-0VL -0Vk - E V A  -0VO - E V R  ~ TYPE 
~ . 
- 5 . 6  - 5 . 8  ,764 94.8 .41A .722 
3.7 1.4 1.348 111.2 ,469 1.071 
- 1 7 . 2  . 3  ,615 74.7 .SO6 1.006 
5.31 4 - 5 0  7.90 7.67 18.76 1 /2 /2  
THE11 THET2 PERIH 
THE13 THETI PERIH 
THE15 THET6 PERIH 
SUN A 3UN R KAPPA 
186.9 244.6 -.423A 
286.4 551.3 .S69 
163.9 480.5 .a98 

















V 2 I t O E C C 2  R A e  8PEECP 
V 4 I 4 OECLI A I 4  8PEEO4 
V 6 I 6 OECL6 R A 6  8PEECI 
INC RAP OECLP ETA PERlC 
1.160 - 1 . 1  - 2 . 4  31.2 a 4 9 3  
.60? -1 .4 -20.4 220.5 . E l 0  
.99d -1 .6  -13.5 201.4 ,509  
185 .0  313.6 14 .0  9 0 . 9 0  ,913 
4-5520 4-3577.S ,233 153.9 - 3 . 7  - 3 . 9  . e l l  9 9 . 2  ,361 .763 196.7 213 .5  .A044 1.0410 68.7 1.200 -1 .7  - 4 . 4  36.2 - 4 3 6  
4-s577.9 4-5640 ,436  14.2 4 .4  1.S 1.351 108.3 .441 1.081 296.5 550.8 ,604 1.559 61.7 .614 -1.7 -23.9 2 2 0 . 0  * l Q 4  
4-5900 4-6200 ,423 319.2 -16.5 - . Z  ,609 66 .5  . I 8 0  1.000 160.1 486.3 .420 1.160 1 2 5 . 5  ,990 - 2 . 0  -15.9 211.9 
19.44 15.32 5 .20  4.13 7.52 10.12 20.82 l / Z / p  94.2 18.4 2 3 . 1  .317 4.880 l S 6 . 2  320.5 19.9 66.PL 1,219 
MARS ARRIVAL DATE 3 2445650 (29 MAY 1984) ~ - - -  - --  - I_______
4-5470 4-5616.9 .229 129 .1  -47.2 -12.9 .908 87.8 ,172 .e66 169 .2  341.6 .717L 1.015 8 7 . 3  1.271 9.8 67.6 40 .3  -234 
4-5616.9 4-5610 .235 22.0 34.4 5.8 1.371 92.7 .359 1.123 349.9 5 4 3 . 5  .720 1.526 68.0 -6SO -6 .6  - 4 7 . 8  2 5 6 . 0  e l 8 1  
4-1910 4-6150 -191  2 7 0 . 9  -19 .5  1 .3  .664 96.9 ,578 1.063 191.) 463.2 . 6 e l  1.4660 112.0 1.033 -1 .3  - 2 . 0  116.3 -373  
13.1s 9 .16  5 - 1 3  3.97 7.37 4 .05  15.69 1/2/2 73.5 7.8 34.9 1.093 3.336 100.0 14.6 - 2 . 7  91.70 L.556 
4 -5460  4-1631.4 - 2 0 1  199.3 6 2 . 2  11.2 .9OV 8 9 . 2  .168 .e67 176.2 359.2 .721A 1,013 8 9 . 9  1.274 -14 .5  -60.5 20.4 ,323 
4-5631.4 4-5650 - 3 2 3  3.3 -56.7 -11.4 1.373 87.5 .359 1 .122  9.4 182.6 .7190 1 . 5 2 3  8 8 . 5  -649  9.8 8 .3  2 6 2 . 0  *eo9  
4-5910 4-8160 e201 283.7 -19.9 1.1 .652 9 3 . 3  .389 1.046 181.3 466.8 .e39 1.4120 112.7 1.022 -1 .3  - 5 . 2  163.9 -383  
13.47 8.99 4 .71  4.48 7.87 4.26 15.90 2/1/2 13.9 9.3 24 .4  .576 4.735 93 .7  357.9 -3.4 63.OL L . 1 5 1  
4-5490 4-S636.1 e147 183.7 57.6 7.4 .901 90.7 .170 ,868 183.8 384.7 .720 1.0150 90.7 1.275 -10.6 -72.6 16 .1  -249 
4-5636.1 4 -5650  -249 . I  -30.5 - 5 . 3  1.373 8 5 . 5  .363 1.119 17.0 182.8 . I 1 2 0  1.521 88.4 -647 3.1 - 1 0 . 0  281.3 e l76  
4-1910 4-6170 .221 2S5.6 -1B.4 .6  ,641 89 .4  .406 1 ,030  179.1 4 7 0 . 1  ,612 1.448 113.9 1.012 - 1 . 4  - 8 . 3  191.4 -401  
l2.SO 8.78 4 . 0 1  3.72 7.12 4 .77  18.28 2/1/2 71.0 10.9 42.9 .OB8 2.737 9 3 . 6  3S7.6 - 5 . 0  59.3L 1.681 
4-5500 4-564O.L .154 177.8 57.9 7.5 .9OS 92.4 .173 .869 191.6 369.7 .719 1,0200 91.4 1.276 -10.8 -71.5 11.8 .e64 
4-S64O.L 4-5850 ,254  358.2 - 2 0 . 1  -3 .7  1.3?2 83.6 .369 1.114 23.8 183.0 .TO40 1.521 68.2 ,645 2.0 - 1 6 . 2  260 .1  -174 
4-SQlO 4-6160 .E53 306.0 -1B.3 .6  .631 84.8 ,432 1 . O l l  173.1 474.2 ,578 1.456 115.6 1.003 -1.5 -11.4 196.9 - 4 1 7  
13.32 9.65 4 . 0 9  3.66 7.06 5.56 16.87 1 /1 /2  71.3 12.6 52.0 .930 2.280 95.0 357.0 -8 .1  57.4L 1 .191  
4-5520 4-5575.S .246 155.1 -3 .7  -4 .1  .797 9 9 . 1  .SO8 - 7 1 0  195.7 251.3 .459A 1.0410 6 7 . 3  1.190 -1.8 - 4 . 2  3 5 . ¶  464  
4 - 1 5 7 5 . 5  4 - 5 6 S O  .464 13.5 3 .6  1.3 1.350 109.7 .4S5 1.078 292.5 5 5 5 . 2  .587 1.560 76.0 -621  - 1 . 6  -e1.6 222.4 :e06 * 
4-5910 4-6200 ,365 321.0 - 1 6 . 0  - .2 .615 72.4 .527 .996 162.1 4 8 3 . 2  . I 7 1  1.521 121.8 -988  -2.0 -16.6 213.3 -581  0 
1 6 - 5 8  13.93 5 . 4 1  4.45 7.84 8 .52  19.30 1 /2 /2  105.0 16.8 2 3 . 0  ,280 1 . 0 1 9  160.1 318.7 16.1 68.4L 1.114 
MAR8 ARRIVAL DATE E 2443860 ( 6 JUN 1984) ___ 
4-54TO 4-1616.3 . L I S  130.4 -46.2 -11.8 .BO8 87.6 .172 .866 169.2 340.6 .717A 1.011 87.2 1 .270  8 . 8  64 .1  39.8 ,215 
4-5616.6 4-5860 . e l 5  2 5 . 1  2 2 . 1  3.4 1.369 93 .1  .358 1 .119  348.3 548.1 ,719 1.119 8 5 . 5  '6S6 - 4 . 8  -41.5 231.5 ,173 
I -BSPO 4-6150 -196  265.5 - 1 9 . 5  1.3 ,676 99 .8  ,378 1.069 196.6 462.4 .665 1.4730 111.9 1.035 -1.4 - 2 . 5  176.8 a372 
12 .70  9.06 4 .88  3.64 7.04 4.11 13.67 1 /2 /2  81.7 7 . 6  43.0 1.299 2.728 99.5 19 .1  - 2 . 7  94.00 ?.e44 
4 -5460  4-5626.L ,377 124.1 - 5 0 . 6  -22.4 ,907 89 .3  .169 .e67 176.3 354.0 -721.4 1.013 89.1 1.273 19 .1  86.4 47 .0  ,416 
4 - 5 6 2 8 . L  4-1660 .616 8 . 5  70.9 16.7 1.371 8 9 . 2  .356 1.120 3.2 187.3 ,7210 l . l l l 8  8 6 . 0  -656  - 1 6 . e  - 6 9 . 1  241.7 ,282 
4-5920 4-6160 .198 278.3 -20 .2  1.1 .663 96 .2  ,583 1.049 190.2 466.0 ,647 1.4510 l i 2 . 4  1.023 - 1 . 4  -1.6 184.5 -376  
18.46 12.14 7.93 6 . 3 1  9.69 4 . 2 1  15.79 1/2/2 83.8 9.0 16.5 .344 6 . 9 8 9  92.6 1 . 3  5.1 70.7L C.082 
4-#490 4-5638.1 ,164 188.4 60.0 8 .8  .9OS 90.7 ,170  .E68 183.6 364.6 . I 2 0  1.0150 9 0 . 7  1.275 - 1 2 . 0  -?I.$ i 4 . 9  -274 
4-6636.1 4-5860 ,274 1 . 0  - 4 1 . 2  -1.8 1.372 81.7 ,361 1.116 16.2 187.3 .7130 1.518 81.8 ,654 1 . 9  -1 .5 2 5 7 . 8  ,181  
4-5910 4-8170 209 291 .1  -20.0 .6 ,651 92.8 ,391 1.032 183.9 469.5 ,625 1.4390 113.2 1.013 - 1 . 1  - 6 . 8  191 .8  .389 
'14.53 8 . 6 9  4 . 2 2  3.82 7.22 4 .46  16.03 2/1/2 80.6 10.5 34.7 .BO2 3.352 94 .6  357.3 - 3 . 4  57.7L S.807 
4 - 5 5 0 0  4-1640.2 ,115 178 .1  58 .0  7.6 ,901 92 .4  ,173 ,869 191.6 369.7 .719 1.0200 91 .4  1.276 -11.0 - f 1 . 7  11.5 - 2 5 6  
4-564O.L 4-5860 .256 359.1 -23.6 -4 .3  1.371 83.9 .366 1.112 23 .0  187 .1  . I O I O  1.518 85.7 .652 2.8 -13.2 2 5 6 . t  ~ 1 7 0  
4-B920 4-6160 .231 302.9 - 1 8 . 9  .I .640 86 .4  .413 1.017 177.7 473.0 .197 1.438 114.4 1.003 -1.6 -11.9 199.4 .406 
12.89 9 .12  4 . 1 0  3.56 6.98 5.01 16.44 1 /1 /2  80.6 12 .0  48.3 .920 2 .442 94.7 357.5 -6 .4  57.OL g . 3 2 1  
4-51110 4-5572.4 .270 151.3 -3 .5  -4 .3  .?73 100.2 ,426 . I 3 0  194.4 245 .1  .419A 1.0400 64.8 1.174 - 1 . 9  -3 .9  33 .1  ,509 
4 - 5 3 l 2 . 4  4-5860 ,509 12 .1  2 . 9  1.2 1.349 112.0 .479 1 .071  286.7 159.1 .J60 1.891 73.7 .626 - 1 , s  - 1 9 . 3  217.7 - 2 3 4  
4-6910 4-6200 ,316 321.3 -11.9 - . 2  . 6 2 l  77.8 ,466 .994 166 .1  480.8 . J l l  1 .476 119.0 ,967 - 2 . 0  -17.5 214.4 ~ 4 6 4  
18.15 13.06 5.82 5.09 8 .47  7.24 18.19 1/2/2 115.2 15.7 22.4 ,232 1.149 162.3 3 1 6 . 3  1 6 . 1  0 1 . 6 0  - 9 6 i  
-_I_ -- -- -- MAR6 ARRIVAL DATE 5 2445870 (18  JUN 19841 .__ 
4-5470 4-5816.1 -206 130.7 - 4 5 . 9  -11 .5  ,906 67 .6  . I 7 2  ,866 169.2 340.3 ,7171 1.015 67 .1  1.270 6 . 5  8 3 . 0  39.8 ,210 
4-5618.1 4-5810  . e l 0  21 .4  15 .6  2.4 1,369 93.4 ,356 1,116 347.0 1 5 2 . 4  .716 1.517 63.3 .664 -3 .8  - 6 ? . 5  247 .1  a169 
4-1930 4-6150 ,209 260.6 -19.4 1 .3  .669 102.3 ,381 1.076 201.7 481.8 -667  1.4860 112.0 1.038 -1.5 -2 .9  176 .8  ,318 
1 t . 6 5  9 .29  4 . 8 2  3.55 6.95 4.48 1 9 . 1 5  1 /2/2 00 .7  7.4 48.4 1 .361  L.438 96.2 L2.8 -1.6 96.20 1 .063  
4-5460 4-5826.1 -224 127.4 - 4 7 . 2  -12.7 .901 89.3 ,169 ,867 176.5 351.9 ,1211 1.013 88 .6  1.273 8 . 1  89 .3  31.4 ,222 
4-5628.7 4-5870 ,222 15.5 32 .6  1.0 1.371 90.0 . 3 5 5  1.118 .O 191.1 .7220 1.513 6 3 . 7  .684 - 6 . 6  -47.3 2 4 7 . t  - 1 6 1  
4-5930 4-6160 ,203 272.6 -20 .5  1.1 ,674 99 .1  ,382 1.055 195.3 465.1 .651 1.4560 112.3 1.026 -1 .5  -6 .1  164.4 ,317 
13.21 9.36 1 .01 5.63 7.23 4 . 3 5  15.17 1/2/2 09.0 8.7 37 .6  1.220 3.103 97 .7  10.5 -.I 79.5L L.565 
4 - 5 4 9 0  4-5631.6 ,303 207.6 65 .2  17.8 .905 90 .0  ,170 .e68 183.7 364.2 e720 1.0150 9 0 . 6  1.275 -21.1 - 8 7 . 3  3 2 3 . 1  ,460 
4-1035.6 4-56YO ,460 552 .0  -70.3 -16.5 1.311 6 6 , l  ,359 1.115 14.7 191.5 .7140 1.515 63 .7  .662 16 .8  21.7 257.1 ~ 2 7 0  
4-3930 4-6170 . 2 O S  26J.6 -20 .6  - 8  .e61 95 .6  ,389 1.035 189.0 468.6 .613 1.1370 112.8 1.014 -1 .5  -9.3 192.1 . 3 8 3  
16.79 10.61 8 . 1 4  5.96 9.36 4.36 15.80 O / l /Z  89.4 10.1 17.1 .E64 6.727 68.5 176.5 -10.6 54.7L 1.626 
1 -5500  
4- (1640.6 
' . $ # S O  
s-5910 
4- 1930 




















,161  160.0 
.e61  . 2  
a217 298.4 
12 .40  8 . 8 5  
.<71 173.8 
.e69 359 .0  
.e42  310.1 
i a . 1 4  0 .96  
-. -. __. ._ 
,208 130.6 
. e l 0  27.6 
,229 2S7.2 
13.11 9.78 
.206 126.3 . tor  l a . ?  
13.09 9.14 
. t i e  m 7 . 8  
59.0 
-30.7 
- 1 0 . 8  
4.17 
'17.5 
-17 .8  
-16.L 
4.29 
-41 .0  
10 .9  
-19.4 
1 .81  
-_ 
- *E .¶  _._ 
19.s 
-20.6 
4 .81  
8.0 
- 5 . 7  
.I 
3.64 
6 . 1  
- 5 . 9  
.e 
3.16 






1 . 1  
3.8s 
.9OJ 92.4 .173 ,869 191.0 369.8 
I . 3 7 1  84 .2  ,364 1.111 21.9 191.6 
,649 91.7 ,401 1.019 182.6 472.0 
7.05 4.67 18.18 1 /1 /2  89 .6  11.6 
,907 94 .2  . l e 0  . e 7 3  199.9 375.2 
1.370 62.3 .371 1.106 28.8 191.6 
.636 87 .3  , 4 2 2  1.005 176.3 473.4 
8.98 5.27 16.82 1/1/2 90.6 13.2 
- MAR3 ARRIVAL DATE : 2445880 (28  J 
.908 67.8 ,172 ,866 169.2 340.3 
1.369 93.6 .359 1.118 345.5 536.4 
-703 105.0 .369 1.090 206.6 460.8 
6.99 4.97 19.92 1/2/2 99.4 7.2 
a907 69.3 .169 .86? 176,s 351.3 
1.371 00.5 ,311 1.119 358.0 1 6 1 . 7  
,667 101.9 .388 1.063 2OO.S  464.3 
7.05 4.93 15.84 i / z / z  9 1 . 5  8.a 
.719 1.0200 91.4 
.IO60 1.515 63 .5  
~ 6 1 0  1.4270 113.0 
42.3 .8S9 2.772 
. I 1 6  1.0500 9 2 . 3  
.a960 1.517 65.2 
.501 1.426 115.0 
52.9 .832 2 . 2 4 5  
IUN 19841 - - 
.717A 1.015 8 7 . 1  
.717 1.119 8 1 . 2  
.666 1.5140 112.4 
52.7 1.369 2.214 
.72lA 1.013 88.? 
.722 1.916 81 .7  
.653 1.4730 112.4 
67.2 ' i . 4 7 ~  t . 4 9 9  
1.276 -11.4 -12 .7  10.6 
1.004 -1.8 -1L.4 199.7 
1 . t 7 9  -11.4 -70 .4  7 . 4  
- 1 . 1  7  -16 .3  5 2 o r . 5  50 6
.e60 3.9 - 1 . 8  e 5 g . o  
91 .0  358.1 - 4 . 3  9 6 . 1 L  
.657 994
93.4 350.3 - 7 . 1  b6.6L 
_ _  . ._ 
1.270 8.S 62.9 39.5 
.673 -3 .2  -34.4 L43.5 
1.043 -I.Y -1 .4  177.1 
9 6 . 1  26.5 - 0  98.60 
1.273 8 .3  6 5 . 9  31.4 
.e13 -4 .1  -39.4 t 4 4 . 7  
1.030 -1 .6  - 6 . 1  164.7 
96.7 16.4 ~4 64.5L 
,269  
a173 
. 3 9 5  
1.522 
,170 
. a 1 1  






A-J*SO 4-5633.1 -354 l 2 4 . 6  -?iO.S -19.7 .BO6 90.6 ,170 .e68 183.8 383.1 ,721  1.0190 9 0 . 4  1.176 16.5 BE.? 9 .7  a861 
4 - 5 6 3 1 * 1  4-Sb80 ,381 3.3 6 1 . 6  13.4 1 .371  86.0 ,358 1,116 11.1 195.4 3 1 7 0  1.315 81.6 - 6 7 2  -15.1 -84 .5  L 3 8 . L  .256 
4-S940 4-6370 ,209 L79.9 -21.2 .8 .672 96.6 .387 1.041 194.1 467.7 ,638 1.4440 112.7 1.017 -1.8 -9 .7  1 9 t . 4  . S O 1  
17 .11  11.52 1.04 5.82 9.00 4.48 13.86 l l Z l 2  94.9 9.8 e1.2 .461 1.447 91.1 S.4 3.4 61.3L L.049 
( I -S IOO 4-5640.5 .193 166.9 6 2 . 3  10.3 .9OS 92.4 ,173 .Q69 191.9 370.0 ,719 i.0200 91.5 1.276 -13.7 -77 .1  8.0 .Sit 
4-5640.6 4-5860 -31% - 3  -46.5 -9.5 1.371 84.9 ,563 1.111 20.1 193.5 ,1080 1.516 81.5 a869 7 . 7  4 .4  ZS1.9 *105 
6-5940 4-8180 . e l 2  e92.9 -20.7 .?I .659 94.9 .394 1.022 187.7 471.1 ,819 1.4250 113.2 t.006 - S * ?  -1L.6 t00.1 ,666 
13.29 9.14 4 . 6 0  4.15 7.5s 4.55 16.01 l / l / E  97 .1  11.3 30.1 .e t3  3 . I 6 L  91.7 356.1 -2.9 B3.4L 1.734 
4-5910 4-5644.3 .110 113.7 37.4 8 .1  .907 94.2 ,180 .e13 199.9 375.L ,116 1.0300 92.3 1.279 -11.4 -70.3 1 . 4  .C68 
4-5644.3 4-1880 .e86 .7  -22.0 - 4 . t  1 .371 82.8 .370 1.108 27.2 195.6 .6960 1.517 8 l . t  .e87 r.4 -13.1 246.6 -174 
4-8940 4-6190 ,226 301.6 -19.3 .2 .647 90.9 .408 1.006 181.8 474.4 .59S 1.4170 114.1 .995 -1.6 - 1 5 . 7  101.9 ,402 
1t .84  0.16 4.L9 3.67 1.07 4.87 16.31 lllli? 96.9 1L.7 48.5 .635 C.430 9L.8 359.6 -4.6 56.6L 1.1911 
UARS ARRIVAL DATE 8 1441690 4 6 JUL 1984) 
4-5410 4-S816.C . E l 0  130.6 -46 .1  -11.6 ,908 87.6 .E66 16S.C 340.5 .717A 1.015 6T.L 1.2TO 3 . 6  03.5 30.5 . I 1 8  
4-Wl3.e 4-5890 e t 1 2  3Q.O 7.5 L E  1.369 94.3 ,361 1.119 343.9 560.1 ,715 1.1L3 79.4 .66t -Sa7 -3L.O 1 4 1 . I  ,177 
* - le60 4-0S50 . L B O  L54.O -19.8 1.4 .720 101.6 .401 1.101 C1L.O 459.1) .a63 1.9310 l I 3 . D  1.010 -1.0 -3 .8  l T T . 4  ,606 
i 4 . e ~  10.48 4.34 3.73 i . 1 ~  B.04 10.19 ;mi 107.4 T . O  16.4 i . 3 ~  e.i iT 94.7 80.8 L.I m1.m 1 . 4 0 ~  
12 5 
U13310N DURATION : 680 D A Y S  
UAR3 ARRIVAL DATE Z 2445890 
8TOPOVER T I M E  s 60 DAY3 1964 OUTBOUND SWINGBY 
n J I I L  $ O R A  - - - - - - - -. - . 
LAUNCH 8WNGBY--iiEEDl R A l  OECLl i 1 V 1 P S I  12CCEN SMA THE11 THE12 PERIH APHEL P S I  2 V t I 2 DECL2 RAP iPEEO2 
8WNGBy ARRIVE EPEE03 R A 3  OECLS I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 DECL4 R A 4  SPEED4 
DEPART RETURN EPEE05 R A 5  OECL5 1 $ V 5 P51 I ECCEN SUA THE15 THE16 PERlH APHEL PSI 6 V 6 I 6 OECL6 R A 6  8PEEC6 
-- __ PROP -AERO-_OVL _-OVAE'A -0VO _-EVR - TJPE SUN A SUN R.I(APPA - A  E INC RAP OECLP E T A  PERIC 
4-5480 4-5626.t  a203 128.6 - 4 5 . 8  -11.3 ,901  89.3 ,169 .a67 116.5 3$1 .1  ,7211 1.013 68.1-1.272 8 . 0  64 .9  3 1 . 5  , 1 9 1  
4-5626.e 4-5690 ~ 1 9 7  22.1 1 2 . 1  1 . 1  1.311 91 .0  .356 1.120 356.1 559.5 .721 1.519 79.9 ,663 - 3 . 4  - 3 4 . 9  2 4 2 . 5  .I75 
4 - 5 9 5 0  4-6180 ,236 264.1 -20 .8  1 . 1  ,701 104.8 .393 1.075 205.1 463.4 .653 1.4960 112.0 1.035 -1 .7  -6.9 165.1 - 3 8 9  




4-5510 4 -5644 .6  








4-5480 4-1626.t  





4 - 5 5 0 0  4-5842.4 
1-1642.4 4-5900 
4-5960 4-0180 
4 - 5 5 1 0  4-5645.11 




4 -5980  4-6200 






A - W ~ O  4-5620.8 
4-5626.8 4-5910 
4-5910 4-6160 
4 -8480  4-5632.  









.e25 126.5 -46.3 -12 .1  .906 90 .8  .170 .868 183.9 362.6 . l e 1  1.0150 
. 2 2 l  11.2 2 6 . 1  4 . 1  1.312 87.5 ,358 1.118 9.5 199.1 .7180 1.518 
.222 274.9 -21.5 .8 ,884 101.5 .390 1.049 199.3 466.9 .640 1.4590 
13 .61  9 .86  5 .01  3.95 1 . 3 5  4.79 15.94 1/2/2 104.2 9.5 4 3 . 3  1.235 
.179 176.5 S 8 . 1  8 . 8  . 901  94.2 .180 .813 199.8 375.4 ,716 1.0300 
,261 2 . 4  -31.5 - 6 . 2  1.371 83 .2  ,369 1.110 2 5 . 5  199.2 .IO10 1.520 
.219 300.0  -20.5 .2 .656 94.3 .400 1.010 186.4 473.5 .SO5 1.4140 
13.05 9.12 4 .40  3 .93  7.33 4 .12  16.13 1 /1 /2  105.8 12.3 40.2 . T I 0  
- MARS ARRIVAL DATE 5 2445900 (18 JUL 1984) - 
90.4 1.275 9.3 6 9 . 1  19.5 . 2 2 l  
80.0 .a82 -5 .6  -43 .1  241.2 -181 
112.8 1.021 - 1 . 7  - 1 0 . 0  192.1 .385 
2 . 7 0 9  93.9 9.4 1 . 1  71 . lL  t . 1 1 2  
92 .3  1.219 - 1 2 . 1  - 7 1 . 1  6 .1  ,281  
19.5 .617 4 . 3  -6 .4  247.4 - 1 8 6  
113.6 ,991  -1 .8  - 1 8 . 1  208.4 e394 
2.907 91 .6  1 . 5  - 1 . 9  55.3L 1.450 
,214 130.2 - 4 6 . 3  -11 .9  .908 87 .8  .172 .a66 169.2 340.7 .717A 1.015 
- 2 l 7  33.9 4 .8  a8 1.370 94 .8  .364 1.122 342.0 563.6 3 1 3  1.530 
e290 254 .0  - 1 9 . 6  1 . 5  .738 110.7 .418 1.131 217.1 458.6 -658 1.6030 
15.35 11 .41  4.90 3.94 7.34 6 . 5 1  16.57 1 /2 /2  114.6 6 . 1  59.6 1.280 
181.1 44.9 4 . 7  . ? I O  8 7 . 1  .169 .868 168.8 358 .2  .721A 1.015 89.7 1.274 - 8 . 0  - 6 5 . 2  20 .9  6195 
a195 22.0 8 . 7  1 .2  1.312 90 .3  ,357 1.122 358.9 562.8 .121 1.524 78.3 .693 -3 .0  -32.8 241.5 a183 
,290 254.0 - 1 9 . 6  1 . 5  .738 110.7 ,418 1.131 217 .1  458 .8  .658 1.6030 113 .8  1.059 -2.0 - 4 . 2  177.8 ~ 4 1 4  
14.06 10.19 3.69 3.86 7.26 6.51 16.57 2/2/2 112.4 6 .7  73.9 1.585 1.664 89 .5  202.8 -61.8 9 0 . 3 0  1.052 
- -. __ - - - - 
8 7 . 2  1.270 8 .9  64 .4  39.7 . e l l  
11.1 .e92 -2.4 - 3 0 . 1  239.8 ,186 
113.8 1.059 -2.0 - 4 . 2  177.8 ~ 4 1 4  
2.006 92.9 33 .9  4 . 5  104.00 1.287 
.e03 128.8 -45 .8  -11.3 .901  89 .3  ,169 .e67 176.5 3 5 1 . 1  
.196 26.0 1.2 1 .0  1.312 91 .6  .358 1.123 354.0 563.0 
.264 261.8 -20 .9  1.1 . I 1 1  107.1 .405 1.092 210.8 462.4 
14.43 10 .51  4 . 7 4  3.86 7.26 5.83 16,.30 l / 2 /2  112.8 1 . 8  
.211 121.0 - 4 5 . 3  -11.8 .906 90.8 -170 ,868 183.9 362.5 
,203 11.3 12.8 1 . 9  1.373 88.1 .358 1 .121  7.2 202.6 
.243 211 .1  -21.8 .8 ,698 104.5 .398 1 .061  204.5 465.9 









8 8 . 7  1.272 8.0 6 4 . 9  31.S .196 
78.2 -695  -2.8 - 5 1 . 9  241.3 ,183 
113.4 1.042 -1.9 - 7 . 2  185.1 a401 
2.071 92 .7  25 .9  3.9 0 2 - 9 0  L .671  
90 .4  1.275 8 .4  66.3 20.0 -203  
18.4 .e92 -3 .7  -35.2 241.3 ~ 1 8 5  
113.2 1.026 -1.8 -10.3 193 .1  ,593 
e .221  92 .3  14.9 3 . 1  1 8 . 2 L  L.163 
,293 125.9 -18.5 -11 .0  ,905 92.3 ,174 .869 191.0 372.6 .117 1.0200 9 1 . 9  1.276 13.6 76.1 3 . 1  . S O 9  
.SO9 5 . 1  47.0 9.S 1.373 84.8 ,365 1.116 19.5 202.5 .7090 1.524 18.1 .689 - 1 1 . 4  - 5 5 . 8  235.6 ~ 2 3 6  
,229 282.0 -22 .1  .I .681 101.1 .395 1.036 198.1 469.3 .627 1.4460 1 1 3 . 2  1.012 - 1 . 6  -13.4 2 0 0 . 9  -390 
16.33 11.20 6 . 2 1  S.13 8.12 4.95 18.05 2/2/2 107.6 10.5 29 .0  ,628 3 . 9 8 9  89 .5  165.9 28.5 57.9L 1.879 
, 2 5 1  194.9 63.6 14.2 .907 94 .1  . l e 0  .e72 199.4 376.3 . 7 1 1  1.0290 92.5 1.279 -11.1 - 7 9 . 6  348.9 -389  
,390 359.2 -56.4 -13 .8  1.372 83 .4  ,310 1.114 2 4 . 6  202 .8  ,7020 1 .525  71.9 ,887 11.9 12.4 210.8 a242 
.223 294.2 -21.5 .2 .666 97 .1  ,398 1.015 191.7 472.6 .611 1.4190 113.5 1 .000  -1.8 -16.3 208.8 - 3 9 2  
15.6s 1 0 . 3 1  5 . 5 7  3.29 8 .67  4.80 16.09 1/1/2 107.8 11 .9  23.4 ,396 4.925 81.4 184.1 -21.8 49.8L 1.556 
,186 169.9 5 4 . 1  8 . 4  .911 96 .1  ,190 .E78 208 .2  380.9 ,712 1 .0450  
. 2 7 l  4 . 8  -19.4 -3 .9  1.372 82.0  ,376 1.110 29 .9  202.5 ,6930 i . 5 2 7  
.228 307 .2  -19 .9  -.I .653 93.5 .407 .998 185.2 475.7 ,591 1.4040 
13 .41  9.39 4 . 1 0  4 .06  7.49 4 .89  16.28 1 /1 /2  113.7 13 .3  48 .1  ,783 
MAR3 ARRIVAL DATE = 2445910 (28  JUL 1984) - ___ 
' 9 3 . 3  1.262 - 1 1 . 5  -61.5 5 .7  .e71 
17.8 .685 2.0 -14.7 244 .2  ,191  
1 1 4 . 0  .969 -1 .9  - 1 9 . 1  216.8 .401  
e.4JE 90.5 4 . 5  -1.8 58.4L 1.137 
- __ 
87 .3  9.210 9 . 2  6 5 . 1  39.9 ,223 
1 6 . 1  .702 -2 .P  - 2 8 . 6  239.6 .198 
114 .9  1.071 - 2 . 2  - 4 . 6  178.3 . d . S l  
1.910 91 .1  37 .6  7.3 106.80 1.095 
, 220  129 .8  -46 .7  -12.3 .908 87.6 ,172 .E66 169.2 341.1 .717A 1.01s 
.224 37.5 2 . 6  .4 1 ,311  95.4 ,368 1.121 339.9 566.9 .lll 1.539 
,330 234.3 -19.8 1.6 .760 113.7 ,440 1.164 222.1 4 5 7 . 1  ,652 1.6770 
18.17 12.56 4 .99  4.22 9.61 7.16 17.08 1 /2 /2  120.7 6.5 63 .1  1.204 
,111  181 .1  4 4 . 9  4 .7 .910 67.7 .169 ,868 168.8 358.2 ,121A 1.015 8 9 . 7  1.214 -8.0 -65 .e  20 .9  , 1 9 5  
-199 28.6 4.4 .6 1.374 90 .9  .360 1.128 356.4 566.1 ,721 1 . 5 3 1  1 6 . 8  , 7 0 9  -2 .5 - 3 0 . 3  241.4 ,192 
, 3 3 0  2 5 4 . 3  -19 .0  1 .0  . le0 113.1  ,440  1.164 222.1 4 5 1 . 1  ,652 1.6770.214.9 1 .071  -2 .2  - 4 . 0  178.5 , 4 3 7  
15 .33  11.29 1.69 4 . 0  1.41 7 . 5 6  11.08 2/2/2 118.6 6 .1  439.7 1 . 5 8 4  1.749 87.9 890.7 -99.5 94.10 1 .167  
. 2 O S  128.5 -45 .9  - S I . 4  .BO? 89.3 .169 .86 .1  591.2 .721A 1.013 
,199 3 0 . 4  3.8 . 9  1 . 3 1 5  92.2 .S61 1.12 .6  586.3 . l e 0  1.533 
,298 260.9 -21 .0  1 .2  , 1 3 1  110.1 .422  1.116 215 .9  461.5 ,645 1.5880 
15.19 (1 .49  6 .77  4 .10  r .49  1 . 1 2  15.70 1 /2 /2  119.2 7.4 61.5 1.123 
8 6 . 9  1 .272  8.2 65.3 31.4 . I 9 9  
76 .7  ,103 -2.4 -28.8 241.0 ,193 
1 1 4 . 1  1 .091  -L.O - 7 . 6  189.9 ,420 
1.999 90.3 90.4 6 .1  91.10 1 . 4 5 9  
,112 117.8 46 .9  4 . 1  ,901 89.2 .169 .e67 179.9 381.3 ,721s 1.013 9 0 . 2  1,274 - 0 . 0  -65 .2  19 .8  , 1 9 9  
,189 22.0 9 . 4  . d  1.314 89.5 .J59 1.126 2 . 0  206.0 ,7210 1.?130 78 .9  ,702 -2 .6  - 5 0 . 9  e41.4 ,192 
.298 260.9 -21.0 1.2 . I S 3  110.7 .422 1.116 219.9 461.3 , 6 4 5  1.5880 114.3 1 . 0 9 i  - 8 . 0  -1 .6  189.9 .420 
84.45 10.38 3.66 4.05 7 . 4 7  8 . 7 2  16.10 8 /2 /2  116.5 1.4 ?0 .6  1 , 9 7 6  1 . 7 1 1  89 .0  0 9 . 8  -60 .1  87.9L 1 .151  
. L O F  187.2 -19.0 L$l.i5 . B O  $8 183.9 582.S .121 9.0P90 
. l o 6  1 9 . 8  6 . 0  * e  1 . 3 7  25 4 . 1  205.9 .1200 1.590 
79 t09 .7  461 .0  .636 l . I L 1 D  
. 03  16.42 1/2/2 118.4 0.7 99.1 1.941 
113 .9  2.033 - 1 . 9  -10.6 103.8 .401 
e.oee 90.e 89.8 4 .9  m . 6 ~  8 . 9 7 4  
19 .3  4,s .BDJ 9 0 . 1  .ire .mw 183.6 364 .9  . r z o  P . O ~ S O  9 0 . 1  i . e r ~  -6.2 - 
6 . 1  1.0 3 . 3 1 4  8a .o  .wi 1.124 1 . 4  eo?1 .9  . u g o  1 . 8 ~ 0  98.9 . i o 2  -2.8 - 3 1 . 7  e r i . 1  . i 9 ~  
-21 .9  . B  ,113 1 0 7 . 5  .410 1.079 20 .?  464.B .636 I . 9 2 1 0  1 lJ .B  1 .099  -1 .9  -10.6 L99.8 ,407 
9.78 3.69 4 . 1 0  1 .90  6.03 16.42 E / 2 / L  11 .s 6 .?  ? r . e  1.458 i.4398 BO.0 lOP.8 -00.7 B2.SL : .os0 
190.9 1 9 3 . 1  . I 1 7  1.0200 
12 6 
1984 
INBOUND SW ING 
0 7 
12 7 
ETOPOVER 1IME :: 60 D A Y 9  
.- 
LIUNCH ARRIVE SPEED1 R A l  
DEPART 0WNGBY SPEED3 R A 3  
SWNGBV RETURN 3PEEOS RA1 
PROP AERO _ _  - - 
I 1  
1 3  
I 5  
DVA 
. _  
V l  
v 3  
v ! 3  
EVA 
1984 INBOUND SWINGBY MIS0ION OURATION 1 4 4 0  D A Y S  
M A R S  ARRIVAL O A l E  214S080 





- MARS ARRIVAL DATE : 244S880 (20 JUN 1934) - - - -  - _ _  
PSI 1-ECCEN SMA THE11 THE12 PERIH 
P S I  3 ECCEN $MA THE13 THE14 PERIH 
P S I  5 ECCEN $MA THE15  THE16 PERIH 




- A  _ _  - 
PSI 2 V 2 I 2 OECL2 R l 2  5 P E E C I  
P S I  4 V 4 I 1 OECL4 R A M  8 P E E D I  
P S I  0 V 6 I 6 DECL6 R 1 6  6PEED6 
E I N C  . RAP OECLP ETA PERIC 
4-3730 4-5000 s i41  254 .1  -20.0 - 1 . 0  1.140 91.9 .290 1.400 351.8 478.2 .983 1.818A 107.0 .796 2 . 3  -4 .8  339.0 e516 
4-5940 4-6103.3 ,204 260.6 -23 .1  .2  .711 102.8 ,356 1.102 205.0 378.0 ,710 1.4950 94 .7  1.370 - 2 . 1  - 1 3 . 2  29 .1  a221 
4-6105.3 4 - 6 $ 7 0  a221 78.9 -17 .4  -2 .7  1.306 92.7 3 0 6  1.165 350.2 451.6 ,716 1.615A 111 .3  1.066 -1 .5  - 1 3 . 0  2 0 0 . 2  * s I e  
15.50 8 . 3 0  3.94 7.20 1 0 . 5 7  4.35 15.66 1/1/1 13.5 4 . 2  48.2 1.235 2.451 17.6 325.2 5 . 1  $71 .80  1.793 
4-3730 4-5880 ~ 1 4 1  234 .1  - 2 8 . 0  - 1 . 0  1.148 91 .9  .298 1 .400  351.8 4 7 8 . 2  ,983 1.810A 107.0 .796 2.3 -4 .8  335 .0  *S14 
4-3940 4-6127.9 a204 281.1 -31 .4  - 2 . 4  .670 98 .3  .374 1.050 194.3 406.5 .658 1.443D 1 0 2 . 2  '1.354 .I 2 . 2  S7.0 . S i )  
4-6127.9 4-6170 a517 63 .2  -13 .9  -3.1. 1.440 82 .3  .502 1.403 23.2 8 1 . 1  ,6990 2.107A 119.3 1.132 -9.4 -17.8 202.1 ,876 
1 3 - 5 0  8 . 3 0  3.94 T . 2 0  10.57 4.36 17.99 1 / 2 / 1  13.5 8 . 1  29 .9  ,600 3 . 8 7 7  33.4 324.2 32 .7  124.00 i . 7 2 4  
MARS ARRIVAL DATE : 2445090 I 8 JUL 1984) - - - --- - - -  - - -- - -- -- - . -.. - 
4 - 1 ? l O  4-3090 .140 229.0 -36 .2  -2 .1  1.127 94 .1  .256 1.305 339.8 492.1 .971 1.639A 102 .9  ,970 9.4 - 1 . 2  3S2. l  a284 
4-5950 4-6062.5 ,262 253.5 -27 .8  -1.0 .719 108.2 .407 1.105 212.0 312.4 .655A 1.5550 76.7 1.364 - a 3  - 1 . 9  59.5 , 3 4 1  
4-6062.5 4 -6 i50  . 3 4 i  58.9 -23.9 -6 .0 1.316 102.2 .384 1.0'17 314.5 461.9 ,664 1.490A 112.2 l.OS8 4.0 1 0 . 1  182.0 -381 
4-3120 4-9890 .130 230.7 - 1 3 . 1  - 1 . 6  1 . l S O  9 2 . 1  ,219 1.321 346.0 408.9 .979 1.664A 103.6 .7?6  2 .8  -2.4 3 3 4 . 5  
4 -5950  4-6067.3 .2S6 211.0 - 2 7 . 6  -1 .7  .728 108.1 ,394 1.122 213.9 322.0 .68flA 1.5630 79.5 3 . 9 7 0  - a 9  -2.3 50.9 -298 
4-6067.3 4-6160 $293 6 4 . 1  -27.3 -9 .9  1.335 100.2 .333 1.014 317.8 467.3 .676 1.352A 109.11 1.007 3.3 7.4 188.Y 
4-1150 4-1090 .124 228.6 - 3 0 . 9  -1 .3  1.135 91 .2  .263 1,536 354.5 486.2 ,984 1.688A 104 .1  ,181 2.5 - Y + l  535.8 
4-5910 4-6073.1 ,250 250.4 -27.3 - 1 . 8  ,735 107.9 .383 1.135 2 i 5 . 4  352 .8  - 7 O O A  1.5700 8 2 . 6  1.375 -*I - S a 0  5 3 . 6  ,252 
4-6013.1 4-0170 .252 88 .9  -29.2 - 5 . 4  1.321 98.3 .293 .974 322.4 472.6 .688 P.260A 107.0 -984 2 .6  3 .2  194 . r  
lJ.54 9 .71  3.94 5.63 9 . 2 1  5.78 15.92 l / l / l  21.8  12.0 22 .0  .917 5 .238 91.5 90.0 - 6 0 . 0  77.0L 
1 1 . 4 3  9.45 1.03 8.00 9.38 1.62 t4 .77  l/l/l €9.4  13.8 25 .5  ,689 4 . 5 3 2  70.6 21.8 71.1 84.2L 
15 .42  9.25 3.17 6 . I 7  9.55 5.48 13.87 1 / l / l  17.8 14 .7  29 .1  ,949 3.979 85.0 2.1 60.1 0 9 - 4 0  
4-9730 4-5890 .124 220.6 - 3 0 . 7  -1 .3  1.133 91 .2  .263 S . 3 3 8  354.3 488.2 .984 1.6881 104 .1  .781 2.5 -3 .1  335.0 .Z?F 
4-9950 4-6101.8 .e29 255.9 - 2 4 . 0  - . 2  ,728 105.8 ,366 1.123 212.3 376.1 .712 1.5340 9 4 . 3  1.374 - 1 . 1  - 1 0 . 9  29 .7  .e20 
4-6101.8 4-6170 . 2 Z O  79.2 - 1 7 . 6  -2 .8  1.385 93.1 . 380  1 . € 5 4  348.6 452.4 .715 1.592A l l 1 . l  a.062 -I.* -12.6 199.8 ,367 
14.90 8.74 3.77 6 . i 7  9.55 4 .91  15.56 3 / i / l  17.8 4 .0  48 .3  1.240 2.443 17.6 32 .3  7 . 0  1 l l . B O  1 .709  
4-5110 4-5890 .124 228.6 -50.7 -1 .3  1.133 91 .2  .263 1.336 354.3 486.2 .984 1.680A 104 .1  . I 8 1  2 .3  - 3 . 1  335.9 .277 
4-11990 4-6128.0 . e l 7  273.0 -32 .0  -2 .9  .690 101.1 ,377 1.OS0 199.6 405.8 ,659 1.4570 1 0 2 . 1  1.357 1.1 4.e 38.5 . S i 7  
4-0128.0 4-6110 .317 6 3 . 2  - 1 5 . 9  - 3 . 1  1 .480  02 .3  ,1102 1.404 23.3 04 .7  ,6990 2.108A 115 .9  1.133 - 3 . 5  -11.9 202 .1  ,477 
14 .61  0 . 4 5  3.77 0.17 9.55 6 . 6 0  18.00 1 / 2 / 1  17.8 0 . 1  30.7 .590 3.780 37.7 324.3 37.2 122.54 1.602 
4-5740 4-5690 ,122 223.9 - 2 8 . 0  -1 .2  1.134 09 .1  .268 1.347 2 .4  124.2 ,9860 i .700A $ 0 4 . 6  .789 2 . 2  - 3 . 5  337.0 .e83 
4-3950 4-6069.5 .e13 2 E l . 2  - 2 7 . 1  -1 .7  .731 108.0 .309 1.127 214.6 326.2 .689A 1.5660 00.7 1 . 3 7 2  - . J  - 2 . 6  9 7 . 7  .277 
6-6069.5 4-6180 . e 7 7  6 0 . 3  - 4 7 . 7  -9 .2 1.296 97.6 -240 . 911  320.2 403.1 .689 1.144A 103.2 .948 8 . 4  1 8 . 3  2 0 2 . 0  .239 
15.6s 9.32 3.75 6.33 9 .10  5 . 5 6  13.17 1 / 1 / 1  16.6 32 .6  46 .1  ,702 2 . I S J  80.0  37.4 02.6 76.7L 1.216 
1-5140 4-5890 ,122 223.9 -28 .0  -1 .2  1.134 69.S .260 i . 3 4 7  2.4 124.2 ,9860 1.708A 1 0 4 . 0  , 7 8 5  2 . 2  - 3 . 5  3 3 7 . 0  .283 
4 - 5 9 5 0  4-6139.0 .217 288.5 - 3 0 . 2  -2.4 .670 96 .0  ,391 1.029 192.9 417.0 ,627 1.4310 1 0 5 . 1  1.346 . I  2.5 48 .2  ,300 
4-6139.0 4-6180 ,366 5 1 . 0  - 1 0 . 3  - 2 . 9  1.359 75.5 ,403 1.067 52.9 106.0 .6370 1.491A 113.5 1 .028  - 4 . 2  -19 .1  200.0 ~ 4 0 4  
14.75 0 . 4 2  3 . 1 5  6.33 9.70 4.67 16.36 1 / 2 / 1  i 6 . 6  12 .8  1 3 . 1  ,440 8.759 77.0 9 3 7 . 1  T 7 . 1  97.00 3.475 
4-1750 4-5090 ,128 217.7 -24.8 - 1 . 1  1.134 
4-5950 4-6074.7 .e49 250.2 -27.3 -1 .6  ,736 
4-6014.1 4-6190 .242 70.9 -49 .0  - 0 . 2  1.289 
1 5 . 7 4  9.28 3.81 6.40 9 .01  
4-5750 4-5690 . l e 8  217.7 - 2 4 . 8  -1 .1  1,134 
4 - 5 9 5 0  4-6145.3 ,221 290.2 - 2 8 . 5  - 2 . 2  .659 
4-6145.3 4-6190 .397 46 .0  - 7 . 1  - 2 . 3  1.288 
1 5 - 0 5  0 . 5 0  3.81 6 .40  9.65 
87 .6  ,273 
107.8 .381 
96 .2  .225 
5 . 4 1  12.59 
87 .6  .e73 
95 .9  .401 
72.1 .358 
4.77 14.76 
1.354 11.3 123.0 
1.137 215.7 335.6 
.901 325.3 492.3 
l/l/l € 5 . 9  34 .4  
1.354 €1 .3  123.0 
1.013 188.9 423.3 
.891 77.2 129.9 
l l 2 / 1  11 .9  24 .7  
.Sa40 1.724A 105 .1  .780 2.0 
,704.4 1.11710 0 3 . 3  1.378 - . 6  
-698  l . lO4A 101.1 ,935 5 . 1  
47.9 1.023 2.464 7 5 . 5  27 .7  
,9840 1.124A 105 .1  ,188 2.0 
,606 1,4190 106 .9  1.340 - 6  
,5720 1.21OA 1 0 9 . 6  ,928 -4 .3  
12 .3  .382 9.310 132.4 335.8 
- 4 . 0  337.8 .289 
-3.2 54.S .e42 
1 5 . 1  200.2 .eo5 
59 .4  83.8L 1.101 
- 4 . 0  337.8 .e89 
1 . 9  54.4 .so7 
- 1 9 . 0  191.5 .327 
-46 .0  63.OL 5 . 1 7 8  
4-5160 4-5690 .143 211.8 -21 .4  -1 .0  1 .132  01.4 ,200 1 .351  21.2 122.9 ,9760 1,734A 101.5 ,788 1.8 - 4 . 5  338.1 .e94 
4-5950 4-0150.0 .227 302.2 - 2 6 . 9  -2 .1  .650 94 .1  .412 1 .001  105.9 427.9 ,509 1.4130 108.3 1.335 .6 1 .7  59.2 .421  
4-6150.0 4-0200 ,421  4 5 . 1  - 4 . 1  -1 .8  1.240 69 .9  .337 .BO5 94.0 148.7 ,5170 1.092A 104 .9  ,859 - 4 . 1  - 1 7 . 0  189.2 .271 
1 5 . 5 0  6 . 8 8  3 .96  6.62 9 .99  4 .91  13.11 1 /2 /1  15.7 39.6 15.4 .339 7.487 156.3 338.3 - 2 3 . 1  60.3L 2.109 
-. _. _________ MARS ARRlVAL DATE = 2445900 (18  JUL 1984) - 
4-3720 4-5900 .119 224.8 -38.4 -2 .1  1.120 92 .1  '231 1 .201  349.0 496.7 .981 1.582A 101.0 .768 3 .3  .2 334.3 .e39 
4-1960 4-6069.0 .e65 240.6 -26,s - 1 . 6  .756 111.5 ,411 1.167 h21.6 326.2 .6071 1.6410 80.3 1.383 - . 7  -3 .3  56.7 .e92 
4-6009.0 4-6100 .292 6 5 . 4  -25.0 - 5 . 5  1.339 100.0 .339 1.025 319.0 465.9 .678 1.172A 109.7 1.012 3 . 0  5 . 8  166.6 .333 
15.15 10.35 3 .72  5.19 8.58 6.63 14.06 i/l/l 24.0 12.1 23.8 .TO6 4.843 70.4 5 . 0  0 5 . 3  90.00 2.713 
4-5730 4-3900 . t i 2  222.0 - 3 4 . 1  -1 .7 1.121 90 .6  .E37 1.290 356.8 494.4 .985 1.196A 101.5 ,772 2 .7  - 1 . 1  336.1 ,243 
4-5960 4-6075.9 .260 247.7 - 2 6 . 1  -1.5 .763 111 .1  . C O O  1.180 223.1 338.7 .700A 1.6520 84 .0  1.388 - . 8  - 4 . 3  52.0 ,245 
4-6015 .9  4-6110 .245 70.8 -26 .5  - 4 . 0  1.327 97 .9  .300 .907 324.6 470.3 .691 1.2841 107.4 ,991  1 .9  .3 194.9 .207 
15.41 10.11 3 .66  5.10 6.66 6 - 4 5  14.00 l/l/l 22.7 12 .2  26.6 1.005 4.012 5 3 . 0  349.4 40.7 108.00 3.060 
4 - 5 7 3 0  4-5900 .112 222.0 - 3 4 . 1  - 1 . 7  1 .121  90.6 .237 1,290 350.0 494.4 ,905 1.596A 101.1. . I 7 2  2 . 7  - 1 . 1  336.1 , 2 4 3  
1-5960 1-6099.3 .e67 251.0 -24 .3  - . 5  ,753 109.3 ,384 1.160 220.1 372.0 ,115 1,6050 93 .3  1.386 - 1 . 5  -9 .2  30.6 .e20 
4-6090.S 4-6170 .220 79.6 - 1 8 . 0  -2.6 1.377 94 .0  .367 1.120 345.0 454.5 ,713 1.54OA 1 1 0 . 6  1.052 -1.1 - 1 1 . 5  199.2 . 3 5 5  
14.07 9.57 3.00 5 . 3 0  6.60 5.91 15 .32 .1 /1 /1  22.7 3 . 8  4 8 . 3  1.238 2 .444  10.4 327.4 10.5 168.80 1.705 
4-5130 4 - 5 0 0 0  .112 222.0 - 3 4 . 1  -1 .7 1.121 90.6 .237 1.290 356.0 494.4 .985 1.1961 101.5 . I 7 2  2.7 - 1 . 1  3 ? 6 . l  .e43 
1-5960 4-6129.0 .239 271.9 - 3 4 . 1  - 3 . 5  .702 103.9 .365 1.068 204 .6  406.3 . e 5 7  1.4800 102.4 1.360 1 .9  7.0 39.6 .327 
4-6129.0 4-8170 .321  62 .6  - 1 3 . 7  - 3 . 1  1 . 4 4 2  31.8 .508 1.415 2S.0 04 .0  ,6960 2.1344 115.8 1.135 - 3 . 6  -17.5 202.0 .401 
14.17 8 .87  3 .60  5.30 8.68 5.21 13.15 1 / 2 / 1  22.7 8 . 2  31.1 .563 3.726 43.11 S23.9 a3.3 l10.2D 1 . 5 3 8  
4-5740 4-5900 .111 216.7 -30.0 - 1 . 4  1 .121 09.0 .240 1.297 3.4 132.0 .9860 1.60Tb 101.9 . 1 7 4  2 . 3  - 2 . 0  B37.4 ,247 
4-5960 4-606895 a255 240.7 -20.5 -1.6 . I 5 6  111.5 a412 1.166 221.5 325.3 ,685A 1,6460 8 0 . 1  1.383 - e 7  - 3 . 3  56.9 *e96 
4-6068.1 4-6180 .296 60 .6  - 5 1 . 1  -10.3 1.294 97.7 .247 .914 319.4 486.5 ,688 1.139A 103 .1  .946 ?.6 22.4 202.0 .E41 
15.70 10.30 3.65 1.41 6.19 6.6s 13.29 1 / l / l  21.5 36.3 46.8 .688 2.421 00.3 38 .6  60.0 7 4 ~ 0 L  . 9 I I  









4-5900 ,111 216.7 -30.0 
4-6139.1 .231 283.0 -31.3 
4-6160 .307 51.0 -10.3 
14.06 8.65 3.65 
4-6073.9 .290 247.0 -20.2 
4-6190 .256 71.2 -51.7 
4-5900 . l i e  210.5 -25.4 
4-8145.0 .229 290.3 -29.0 
4-8190 ,393 4 6 . 0  - 7 . 2  
14.16 8.66 3 . ? l  
4 - w o n  . i i a  z i o . s  -25.4 
15.11 10.21 3 .71  
-1 .4  1,121 69.0 ,240 
- 2 . l  ,602 101.1 .394 
-2.9 1.359 75.5 .403 
5.41 8.79 5 . 0 0  16.35 
- 1 . 3  1.120 87.1 .244 
- 1 . 5  .?61  111.2 .403 
-9.0 1.289 96.3 .22S 
5 . 5 0  8.88 6.50 12.66 
-1.3 1.120 87.1 .244 
-2.4 ,669 99.2 .401 
-2.3 1.209 72.3 -356  
1-90 8.08 4.97 14.72 
1.297 5 . 4  132.0 -9860 
1.037 198.2 410.3 .629 
1.066 33.1 106.2 .6370 
1 /2 /1  2 1 . 1  12.8 14.4 
1.299 14.8 132.1 -9820 
1.177 222.8 335.3 .703A 
.900 324.7 492.9 -698 
11111 20.9 37.3 50.0 
1.299 14.8 132.1 .9820 
1.020 194.2 422.0 .610 
.892 76.5 129 .1  .S750 
l/P/l 20.9 24.5 13.5 
1.6071 
1 . l 4 6 0  
1.4951 









101 .9  . I 7 4  
105.0 1.349 
113.5 1.025 
7.972 81 .5  
102.2 . 7 7 1  






8 . 5 3 5  130.6 
2 .3  - 2 . 0  
1 .1  3 .9  
- 4 . 2  - 1 9 . 1  
340.2 6 0 . 9  
e.0 - t . e  
- , 7  - 4 . 0  




-4.L -19 .1  
338.4 - 4 0 . 3  
337.4 .247 
48.8 . 3 6 I  
900.0 - 4 0 4  
95.90 3 . 1 1 1  
338.0 .E51 




53.0 . r 5 6  
54.7 .a93 
64.5~ e . 9 3 1  
4-5100 4-5900 -134 205.3 -21.2 -1.2 1.117 8 5 . 1  ,249 1.295 25.2 132.4 .9720 1.618A 102.5 el74 1.8 - 3 . 6  338.2 *254  
4-5960 4-6149.4 ,230 295.9 -20.4 -2.3 .660 97.8 ,409 1.OOT 191.3 426 .1  . I 9 6  1.4190 107.8 1.33T - 8  L . 8  59.3 . * l a  
4-6149.4 4-8200 ,413 4 4 . 9  -4.6 -1.6 1.242 70.4 .351 ,809 92.5 148.2 ,5250 1.093A 104.8 .802 -4.0 -11.9 169.8 ,268 
14.45 8.88 3.87 5.19 8.9T 4.99 13.65 1 /2 /1  20.9 39.1 10.1 .3S2 7.143 153.5 339.1 -L5 .6  85.5L L.185 
4-5770 4-1900 .159 202.1 -17.8 -1.1 1.11% 82.T .e58 1.284 36.T 133.9 .9530 1.0lSA 102.T .T09 1.6 -4 ,s  337.1 -e58 
4-5960 1-6153.3 .e33 301.0 - t T . l  -2 .2  .6S2 90.1 .418 ,991 180.6 429.8 ,182 1.4120 108.9 1 . 8 3 t  - 8  L.3 83 .5  .432 
4-8i53 .3  4-8210 ,432 46.3 -2.4 - .9 1.213 69.0 .363 .761 102.3 101.4 ,4880 1.0431 100.0 . E l 8  -3.6 -15.4 182.4 st33 
14.90 9.21 4 .15  1.69 9.07 1.06 1S.OT 1/2/1 21.5 15 .1  11.8 ,322 6.419 164.6 345.3 -14.6 88 .1L.1 .165  
4-1780 4-1900 -194 200.9 - 1 5 . T  -1.1 1.104 00.1 .LTl  1.26I 49.4 136.1 .9220 1.808A 103.0 .Tot 1.4 -5.8 336.1 *COS 
4-1980 4 - 8 1 5 T . t  . t 3 6  306.1 -95.6 -L.l .644 94.4 A25 .9OT 106.0 433.4 .58T 1.4060 110.0 1.328 .I t . 1  67.7 . 4 1 t  
4-011r.L 4 - 8 t L O  - 4 5 2  49.5 -.6 -.S 1 .191 6 T . T  ,380 . T 4 1  108.4 110.6 .4600 1.022A 95.5 .TO9 -8.5 -1C.O 111.6 a t 1 9  
1 5 - 5 0  9.11  4 . 6 1  1.01 9.19 1 a l T  l t . 0 5  l/t/l LL.9 11.9 10.5 .e94 6 e L O l  l T l . 1  14T.C - T . O  90.40 1.131 
 MAR^ ARRIVAL DATE = t44se i0  (eo JUL 1004) 
OTOPOVER T I M E  E 60 DAY5 
- .. 
LLUNCH ARRIYC-~PEED~ 
OEPART SUNGBY SPEED3 
5)WNGBY RETURN 8PEECS 
P a m  .. -. - . - - - __ 
4-5730 4-5910 .io5 
4-5970 4-6130.6 ,268 
4 6130.6 4-6170 .34S 
14.14 
















4-5740 4-5910 ,104 209.3 -32.3 
4-5970 4-6139.7 .253 278.7 -32.0 
4-6139.7 4-8180 .375 50.9 -10.2 




,112 203.8 -26.3 
,247 285.2 -30.6 
.396 46.0 -7.2 










4-5790  4-5910 
4-5970 4-6160.4 
4-6160.4 4-6230 
.lea 199.7 -21 .2  
.244 290.4 -29.5 
~ 4 1 3  44.9 - 4 . 6  
13.90 9-15 3.82 
a 1 5 4  197.7 -17.6 
a243 295.1 -28.4 
~ 4 2 9  48.2 -2.4 
14.21 9.39 4.09 
.I87 197.5 -15 .4  
-243 299.8 -27.2 
.445 49.2 -.6 
14.72 9.82 4 . 5 1  
.e29 198.6 -i4.3 
.245 304.9 -25.8 
.463 53.4 .9 



















4 - 5 7 9 0  
4-5960 
4-61 60.3 
-103 206.2 - 4 4 . 1  
.305 269.1 -36.4 
.371 60.4 -12.9 
14.52 10.49 3.59 
.284 276.2 -32.5 
,390 50.6 -10.0 
13.96 9.93 1.57 
,109 197.0 -27.1 
,274 281.7 -31.0 
,408 46.1 -7.0 
13.?0 9.7E 3.63 
,101 202.1 -35.3 
1964 INBOUNO SUINCB 
-1 1 v l C P S 1  1 - i  
-1.7 1.112 68.5 .219 1. 
-3.1 .695 104.2 .402 1. 
86.8 ,222 1 
2 102.4 .407 1 
-1.4 1.106 84.6 .228 1.254 28.7 1 
-2.5 ,672 101.0 .4l2 1.016 196.6 4 
-1.6 1.242 70.3 ,352 .808 92.6 1 
4.7¶ 8.14 5.33 13.65 i/2/l 26.6 
-1.3 1.080 71.2 .273 1.195 66 .0  150.0 .e690 1.521A 100.1 -730 1.2 -7.3 333.3 *e33 
-2.1 ,647 96.5 .431 ,983 188.8 435.2 . I60 1.4060 110.6 1.326 1.0 2.6 71.9 -463 
- 4  1.187 67.1 .369 .I31 111.0 177.8 .4470 1.016A 91.4 .776 -3.2 -9.1 171.4 .E15 
5 .05  8.44 5 .35  12.80 1/2/1 32.1 86.4 18.5 .281 6.208 174.5 351.4 -4.4 91.40 1.462 
_I_- MARS ARRIVAL DATE = 2445920 ( 7 AUG 1984) 
-2.7 1.105 89.8 ,202 1.234 1.5 150.6 .9850 1.484A 96.9 ,783 3.6 4.3 333.9 -190 
- 5 . 5  .I31 109.7 .416 1.103 214.4 409.8 ,644 1.1620 104.1 1.371 4.0  14.4 42.9 -371 
-3.3 1.450 79.0 ,535 1,463 31.9 85.0 .6010 2.245A 117.1 1.145 -4 .1  -17.7 201.4 ,511 
4.03 7.43 6.90 18.82 1/2/1 35.4 8 .4  32.3 .a36 3.594 57.9 320.4 57.6 105.60 5.150 
-2.1 1.104 88.2 .e04 1.235 10.7 149.7 ,9840 1.481A 97.1 .764 2.0  1.0 335.7 .190 
- 3 . 0  .709 107.5 .416 1.067 208.7 417.0 ,623 1,5100 105.9 1.339 2.2 1 . 5  50.9 .390 
-5.0 1.357 74.2 -413 1.062 57.0 107.5 .I230 1 . 5 O l A  114.2 1.024 -4.4 -10.0 199.3 .416 
4.04 7.43 6.36 16.61 1/2/1 33.8 13.4 17.5 .394 6.115 90.4 49.4 -73.7 si.00 c.198 
-1 .8  i.102 86.5 ,207 1.235 20.8 149.7 .e770 1 . 4 8 8 ~  97.3 ,763 2.3 - . i  33e.s .is1 
-3.0 ,695 105.8 ,418 1.044 204.8 421.1 ,606 1.4600 107.1 1.351 1.0 5.e 56.5 .*OB 
-2.3 1.286 71 .5  ,364 ,886 79.2 130.8 .I630 l.209A 109.9 .925 -4 .3  -16.7 191.0 -332 
4.06 7.45 6.09 14.85 1/2/1 33.2 25.1 16.3 ,362 7.044 129.3 345.4 -40.2 04.1L L . 1 0 5  
4-5920 ,125 195 .1  -2l.l -1.6 1.097 64.6 ,213 1.228 31.7 150.8 .9650 1.487A 97.3 .760 L.0 -1.7 356.4 ,192 
4-6150.1 -267 288.2 -30.0 -2.7 ,684 104.4 .420 1.028 201.8 425.2 .596 1.4610 108.0 1.345 1 . 5  4.7 60.9 ,422 
4-6200 .422 41.1 -4 .5  -1.0 1.240 69.9 .357 .a01 94.0 148.8 .5170 1.092A 105.0 -656 -4 .1  - 1 7 . 0  169.1 e271 















46 .4  -2.4 
9.65 4 . 0 5  
195.0 -15.4 
294.6 -26.1 
49.3 - . 6  
10.17 4.45 
197.0 - 1 4 . 4  
299.2 -27.0 
53.4 .9 
10.60 5.02 _ _  - 
4 - 5 7 4 0  4-5930 .lo1 195.1 - 3 9 . 2  
4-5990 4-6142.t .323 275.3 -32.6 
14.52 10.9) 3.57 
4 - e i e . e  4-eieo .414 50.6 -0.7 
4-5750 4-5930 
4-6141 .1  4-6190 
4 - 5 7 6 0  4-5930 










- 1 2 4  
-299 
. I 3 6  
14.00 




























4-1760 4-5930 .LIS 193.3 -15.9 
4-5990 4-6157.7 .E65 291.1 -20.5 
4-8157.V 4-6220 - 4 5 9  49.9 -.6 
14 .44  10.70 4.40 
4-57.0 4-5930 ,216 195.9 -14.8 
4-5990 4-6161.0 -260 295.0 -27.5 
14 .95  11.17 4.93 





-1 .4 1.083 
-2.4 ,667 
-.3 1.196 
4.20 r . 5 9  
82.5 .e23 
103.1 .423 
* 68.8 .365 
' 5.61 13.08 
I 80.1 .e37 
101.8 .427 
1 6 8 . 0  .378 

















152.4 .9440 i . 484A 97.3 ~ 7 5 4  
428.2 E 5 8 5  1.4480 108.8 1.339 
161.5 . *E50  1.043A 100.0 e 8 1 7  
55.0 19.3 .SI8 5.952 160.3 
1 5 5 . 1  ,9110 1.478A 97.3 -710 
431.1 .575 1.4330 109.6 1.334 
170.7 ,4640 1.022A 9S.5 a792 
71.7 19.5 .?I00 5.892 16r.e 
l . ?  -3.4 335.5 -194 
1 .4  4 . 1  64.7 - 4 3 5  
-3.0 -15.3 162.3 .e54 
346.3 -16.3 07.5L 1.571 
1.4 -5 .4  333.0 , 1 9 7  
1.3 3.7 66.4 . 4 4 1  
-3.5 -12.3 175.9 .216 
349.2 -11.5 09.4L 1.460 
-1.4 1.072 77.¶ -260 1.169 69.4 158.3 ,8660 1.472A 97.2 ,733 1.2 -7.5 331.e .Lot 
-2.2 .650 100.3 ,432 .992 194.2 434.1 .I63 1.4210 110.4 1.329 1.2 3.3 72.3 .48C 
.4 1.187 67.2 .388 .732 110.8 177.8 .4480 l . O l 6 A  91.4 .777 -3.2 -9.1 171.4 .CIS 
4.32 7 . 7 1  5.68 12.79 1/2/1 39.8 86.4 19.1 .e62 6.027 17Z.4 15L.3 -6.2 91.00 1 .410  





















4 - I l S L .  I 
4-IC00 
-260 199.1 -14.1 
,275 299.5 -26.4 
*403 58.7 2.1 
15.76 11.77 5.05 -- 
-106 187.9 -44.4 
e445 $0.8  -9.3 
lS.48 LL.L5 3.01 
.lo9 1OO.L -3E.8 
,351 L79.0 -51.1 
,453 46.? -0.0 
14.98 11.77 5.85 
.ltI 388.5 -84.8 
.830 L03.0 -50.1 
.401 40. t  -4.3 
14.14 11.99 8-79 









-1 .8  




-2.8 - .9 
3.60 
























































,193 1.217 12.T 1 5 7 . 6  
.435 1.091 213.8 418.2 
-423  1.036 60.9 109.0 
16.86 1/2/1 4 1 . 5  13.9 
,196 1.214 23.0 1 5 7 . 7  
.434 1.064 209.9 422.6 
-375 .878 82.0 132.2 
15.01 1/2/l 40.0 e5.9 
,431 1.046 206.9 425.8 
.369 .I96 96.7 149.6 
I3.64 1/2/1 41.2 40.4 
.eo2 1.2or 34.0  i w . 7  
.el2 1.195 4 5 . 8  160.5 
,436 1.031 204.3 428.6 
.376 .756 104.9 162.0 
13.15 l / 2 l l  42.7 56.3 
.e28 1.177 58 .1  162.9 
-438 1.017 201.6 431.3 
.385 .I38 109.4 171.0 
12.90 1 / L / l  4 5 . 1  72.2 
.250 1.153 70.8 16S.7 
.441 1.004 199.3 434.0 
.395 ,728 112.0 171.9 
lL.88 1/2/1 48.5 86.0 
.9830 
. E l 6  
.6090 














- 4 5 4 0  
L0.4 


















1 . O m  
.e99 
4 . 4 4 5 A  
1.4620 











































1 . 3 4 1  










-3 .3  1.0 
-1.0 .1 
-8.L 1 3 
3.LS i. 
-C.8 1.c 















t3 ? l .  













3.2 4.3 333.L 
3.0 9.5 52.4 
-4.6 -18.6 196.5 
36.1 -70.1 60.JL 
2.6 1 .3  334.1 
2.3 6 . 9  30 .0  
-4.4 -10.3 194.L 
2.1 -.b 334.L 
2.0 5.7 62.3 
-1.1 -17.0 168.4 
340.6 -29.t 85.8L 
1.0 -3.0 333.t 
1.0 5.0 66.0 
-3.1 -14.7 181.8 
346.7 -19.3 87.SL 
349.1 -40.0 ~ 4 . 2 ~  
1 . 5  - 5 . 4  331.3 
-3,s 1.6 -11.1 4 5 175.7 6 9 . 1  
35t.c -1c.a BS.IL 
1 . t  -7.9 326.S 
1.5 4.0 13.5 
-3.L -0 .7  171.3 
354.1 - 1 . 0  91.10 
.9 -10.0 3t4.9 
1.4 3.6 77.6 
-$!.E -6.5 169.S 
557.3 -3.4 9L.50 
3.5 I.? 329.4 
S.9 11.4 54.L 
-4.0 -1O.L 297.5 
' e.0 8.4 580.9 
t t .9  0 . t  @e.? ' -4.0 -17.7 Se3.1 
-_- - 
e8.e -95.7 om.5~ 
i 5st.o -44.e 0 4 . 4 ~  
I L.J .I 3m.o 
1 -4.e -1o.e 107.4 I 3 ~ 0 . o  -e4.0 OO.IL 
I L.4 0 . f  I4.1 
12 9 







4-61 06 .0  












R A 3  











- 2 . 3  
4.00 
OVL - -. 
1984 INBOUND SWINGBY 
I I - V I PSI I -ECCEN SMA THE11 THET2 PERIH APHEL 
I 3 V 3 PSI  3 ECCEN SMA THE13 THE14 PERIH APHEL 
I 5 V 5 PSI  5 ECCEN $MA THE15 THE16 PERIH APHEL 
-1.9 1.081 82.5 .205-1.182 47.1 167.8 ,9390 1.42SA 
-3.0 .704 110.1 .454 1.051 209.2 429.6 ,574 1.528D 
-1.0 1.200 67.0 .393 .748 108.1 162.8 .4540 1.042A 
3.21 6.61 7.52 13.35 1/2 /1  51.6 57.3 21.6 ,273 









MISSION OURATION 5 440 C A Y S  
M A R 3  A R R I V A L  O A T €  : 2445940 
2 7  AUG 1 9 P l  
V 2 I 2 DECL2 RA2 SPEECP 
V 4 I 4 DECLI R A 4  SPEEC4 
V 6 I 6 DECL6 R A 6  $)PEE06 
INC RAP DECLP ETA CCRIC 
1.331 2.1  5.8 6 t . 9  -470 
151.9 351.6 -19.7 88.7L 1.180 
.733 1.9 -2.7 3 3 0 . 0  ,152 
.799 -3.9 -13.8 181.0 .e50 
4-5730 4-5940 ,175 192.1 -16.7 -1 .7  1.073 80.4 .e21 1.166 59.1 169.8 .909D 1.4231 92.8 +745 1 . S  -5.6 32r.g - 1 5 5  4-0000 4-6159.1 .Si9 289.3 -28.4 -2.7 .694 108.9 ,454 1.035 206.7 432.1 .565 1.5050 110.7 1.345 2.0 5.1 71.5 .4'8 
4-6159.1 4-6220 -478 S0.8 - . 6  -.1 1.185 66.4 ,401 .729 112.1 171.4 .437D 1.022A 95.1 .775 -3.5 -10.8 175.3 -231 
14.90 11.63 4.35 3.27 6.61 1.28 13.0S 1/2/1 14.3 72.9 21.5 .e63 1.363 164.3 353.9 -13.8 90.40 1 . 1 4 9  
4-S79O 4-5940 .Pi0 195.2 -11.4 -1.7 1.063 78.0 ,242 1.144 71.3 172.2 ,8670 1.421A 92.5 .I34 1.2 -8 .5  325.0 
4-OOOO 4-6162.3 ,311 292.7 -27.6 -2.5 .683 101.6 .451 1.019 204.1 434.4 . S 5 6  1.4830 111.4 1.339 1.6 4.6 71.2 *407 
18.29 11.90 4.64 3.39 8-70 7.06 12.99 1/2/1 17.9 66.9 L0.8 .PI4 1 . S 4 6  109.1 518.5 -6.0 91.00 1.154 
4-0*0~.5 4-0230 .*e7 14.8 .E  .4 i.i7e 65.8 ,410 .?el 114.3 1 m . i  .rrso i.oie~ 91.3 ,703 -3.2 -8 .0  in.3 . t e e  
4-5700 4-5950 .I23 186.2 -27.2 -2.5 1.085 84.S .190 1.18S 36.1 172.9 .Olio 1.4lOA 91.7 .TOO C.S 1.l 3C4.0 -136 
4-6010 4-61¶4.6 .365 283.6 -29.e -5 .1  .738 115.0 .481 1.103 116 .6  428.3 ,173 9.6330 110.6 1.360 9.9 7.6 66.3 ~ 4 9 3  
15.14 12.6P 3,?0 9.99 6.33 9.06 14.31 1/2/1 19.7 4e.O L2.5 .e46 1.116 146.6 553.5 - L I . O  6TeSL 1.023 
4-01~4.e *-seoo .493 47.0 - 4 . 1  -1.6 i.eie e 6 . i  .4io ,778 m 5 . i  112.5 .4gm 1.090~ 100.1 .e26 -4 .3  - 1 5 . ~  IO6.L .so4 
130 
WlSSION DURATION 4 6 0  D A Y S  
WAR3 ARRIVAL DATE = 2445870 
18 JUN 1984 
LAUNCH ARRIVF: SPEEOI R A 1  DECLI I 1 V 1 PSI 1 ECCEN SMA -THETI THET2 PERIH -APHEL PSI 2- V 2 I 2 OECLP RA2 SPEED2 
DEPART SUNGBY SPEED3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SUA THE13 THETI PERXH APHEL PSI 4 V 4 I 4 DECL4 R A 4  SPEED4 
OWNGBY RETURN 6PEED5 R A 5  OECL5 I 5 V 5 P S I  5 ECCEN SUA WETS WET6 PERlH APHEL P S I  6 V 6 I 6 OECL6 RA6 SPEEOe 
- ~ V C - - _ E V R  --TYPE SUN A-SUN R L A P P i - _ - - - A  E I N C  RAP OECLP E T A  PERIC 
6TOPOVER T I M E  : 60 D A Y 8  1904 INBOUNC SWINGBY 
- .___ __ 
MARS ARRIVAL DATE : 2445070 (10 JUN 19841 - - 
4-5650 4-5870 
4-5930 4-8050.7 
4-6050.r 4 - 6 i s o  
4-56e.o 4 - s e r o  
4-5930 4-0055.5 
4-6055.5 4-6140 
4-1890 4-58ro  
4-8103.t  4 - 6 i r o  




4-eo46.t  4 - e . i ~ ~  
4 - 5 0 S O  4-5000 
4-5940 4-0051,6 
4-6051.8 4-6130 
~ 2 2 4  210.5 -3.3 
~ 2 3 6  268.0 -29.2 
-450 44.4 -10.6 
15.66 10.11 5 . 0 5  
.e21 219.4 1.3 
-223 285.3 - 2 9 . 6  
-393 50.9 -22.4 
1 5 . 7 1  9.03 5 . 0 1  
,217 e o 3 . i  -2 .8  
,270 268.3 -28.5 
. I 2 0  30.4 -14 .5  
15.44 10.93 4.94 
.PO0 210.5 -2 .5  
,253 2 6 3 . 2  -20 .1  
.452 45 .1  -17.0 
15.20 10.30 4 . 0 2  
1 . 8  1.104 101.1 .e05 1.247 303.3 m . 6  
5.49 8 - 8 7  5.12 18.07 wi/i  25.1 1 0 . 1  
-1.9 .653 101.6 .434 1.024 196.0 289.5 
-6 .1  1.404 106.8 .SO0 1.267 300.5 4 5 4 . 0  
3.2' 1.113 100.8 
-1.9 ,668 101.8 
-6 .5  1.373 104.1 
5.80 9 . 2 6  4 . 6 2  
-2 .1  1.138 9 8 . 1  
.I ,698 100.3 
1.10 10.47 3.97 
- 2 . 1  1.387 9 e . r  
MARS ARRI -_ - 
1.4 1.090 101.0 
-2.0 ,048 105.1 
- 5 . 5  1 .450  109.0 
1.8 1.098 100.9 
-1.9 .669 105.0 
- 5 . 9  1.410 100.6 
4.82 0 . 2 6  5 . 5 7  
4 .51  1.90 5.99 
.e68 1.270 308.4 500.5 
.410 1.046 190.0 299.2 
.430 1.138 310.5 459.1 
.305 1.354 324.0 406.3 
.384 1.163 350.1 451.8 
IVAL DATE f 2445800 (28 1 
.268 1 .201  290.7 516.4 
.592 1.522 301.8 450.2 
.e67 1.224 303.0 511.5 
,439 1.030 2 a l . l  290.4 
.so9 1.293 309.3 413.0 
10.83 W l / l  29.4 9 . 0  
17.07 z i i i i  22.5 12.5 
.sso i .092  200.1 318.4 
15.64 i / i / i  11.8 4 . e  
,411 1.001 198.5 z i 9 . e  





.61 1 A  
-648  











, 631  
20.  1 
21.7 





























9 4 . 1  
111 .3  
1 . 4 3 1  
98.1 





5 , 5 6 0  
117.4 
73.4 

















I . 3 4 0  
1.118 
124.3 
. .  
. r e s  








3 . 1  
-2.5 
- 1 . 5  
s t 4 .  t 
.6 
L . 3  
5 . 0  
339.1 
. l  -.s 
4.9 
344 .5  
. 




-10 .7  
- . 3  
14 .1  
-69.9 




- 1 5 . 0  
- . 7  
-39.5 
-15.5 
- . e  
15.9 
- 5 4 . 6  








2 e . t  
LOO. L i r z . t o  
58 .0  
13.91 
316.4 
5 I . 5  
14.8L 
320.0 
5 1  .6  
186.9 
12.0L 
1 5 8 . 7  
.250 
.450 















- 4 5 2  
.512  
1,345 
4-ie.60 4-5000 .zo3 eie.1 .I 2.7 i . io5  m o . i  .zer 1.243 309.0 506.6 .mi 1 . 5 1 4 ~  100.1  .13r -1.0 -17.5 324.0 .23e  
1 5 . 1 5  10.01 4 . 7 4  5.14 8 - 1 3  5 .27  11.20 2 1 ~ 1  26.4 11.4 21.5 .389 6.310 100.0 358.3 -69.6 7 3 . 5 ~  1.100 
4-5940 4-6ooi .8  .233 251.9 - 2 8 . 9  -1.8 ,697 1 0 4 . 9  ,397 1.079 205.5 309.9 , 8 5 0 ~  i .5010 78.4 1.356 - . 3  -1.1 59.5 .343 
4-6oei.a 4-6150 .343 5 7 . 0  - 2 5 . 2  -0 .3  1 . ~ 1  02.2 .370 1.065 313 .1  463.0 .e82 1 . 4 6 1 ~  i i i . 9  1.053 4.4 1 1 . 4  1 e i . o  .319 
15.12 io.08 5.01 5.85 9.03 5.08 $5.82 2 /1 /1  27.e 13.3 24 .1  . s i 2  4.793 93.9 40.3 -18 .4  7 6 . 4 ~  1 .941  
4-5940 4-0050.6 .242 260.3 -20.9 -1.9 .685 104.9 .415 1.060 2fl3.4 500.5 .62OA 1.4990 13.5 1.349 - . 3  - .9  59.0 ,393 
4-6056.8 4-0140 .593 52.0 -21.3 -6 .1  1.377 104.3 ,430 1.155 311.3 458.1 .649 1.661A 114.0 1.011 4 . 1  13.6 1 7 4 . 6  ,441  
4-5670 4-5000 .e21 231.2 15.9 6.4 1.113 99 .2  .269 1.262 314.3 501.9 .923 1.602A 101.9 -745  -4.8 -26.4 331.0 - 2 5 1  
4-5890 4-5000 ,105 223.1 -40.9 - 3 . 1  1.126 
4-5940 4-6063.0 ~ 2 3 0  256.0 - 2 0 . 0  -1 .8 .702 
4-0063.0 4-6170 .319 64 .1  -46.4 -10.3 1.303 
15.14 9.43 4 . 4 6  6.30 9 .60  
4-5690 4-5800 ,163 223.1 - 4 0 . 9  -3.7 1.126 
4-6070.1 4-0170 .260 67 .3  -32.2 -6 .1  1.316 
15.56 9.25 4 . 4 6  6.30 9.68 
4-5940 4-0010.1 .222 254.5 - 2 8 . 1  -1.8 . i t 3  
97.2 .zrs 1.306 325.8 492.9 .947 1.6651 i o s . 9  . re8 
104.9 .389 i.008 206.5 315.0 . W A  i.5110 1 r . e  i . 3 5 9  
9 9 . 2  .e75 .935 315.3 480.1 -670  1.192A 105.4 ,962 
4 .97  13.90 l/l/l 23.7  32.0 4 5 . 3  ,596 2.595 0 5 . 5  
9 7 . 2  .275 1.306 325.8 492.9 .947 1.665A 103.9 ,763 
104 .9  .373 1.106 208.5 328.2 .693A 1.5190 01.5 1.368 
98.5 ,288 .963 320.5 474.5 ,680 1.241A 106 .6  ,978 
4.79 13.79 i / i / i  2 3 . 7  1 7 . 5  31.8 ,887 3.645 14 .0  
5 .3  .I 325.5 .eo2 
- . 3  -1 .3  59.4 .318 
7.9 2 2 . 1  190.0 .E02 
49.3 6 1 . 1  11.3L .e50 
(1.3 . r  325.5 . e m  
- . 3  - 1 . 1  5 1 . 4  .eso 
3.4 6.4 194 .1  .e76 
I 10.9 06.3 01.2L L.346 
4-5090 4-5600 .183 223.1 - 4 0 . 9  -3.7 1.126 97.2 .2?5 1.306 325.8 492.9 ,947 1.665A 103.9 ,765 
4-5940 4-0127.9 .204 201.8 -31 .4  -2.4 .678 98.3 ,314 1.050 194.3 406.5 ,658 1.4430 102.2 1.314 
15.12 8.82 4 . 4 8  0 .30  9 .60  4.30 17.99 1/2/1 2 3 . 1  0.1 29 .9  .600 3.877 33.4 
4-6ie1.e 4-0110 . a i r  03.2 -13.0 -3 .1  1.440 82 .3  .so2 1.405 25 .2  04.7 .ti990 2 . 1 0 7 ~  115 .1  1.132 
4-5100 4-5080 . i 6 6  230.2 - 3 3 . 5  -1.1 1.133 9 e . i  ,280 1.329 3 s i . r  488.1 .BSB 1 . m ~  104.0 .rrz 
4-5040 4-eor0.9 .e22 254.4 - 2 8 . 7  -1.0 ,113 104.9 .3 r3  1.106 208.6 328.9 , 6 9 4 ~  i . s i 9 0  81.6 1.366 
~ 5 . 4 0  9 .oe 4.24 6 . 4 1  9 .04  4 .79  13.09 i / i / i  19.4 28.4 43 .2  .e91 e . r i r  10.3 
4-0010.9 4-6160 .259 66.4 -43 .0  -0 .0  1.290 91 .4  .e50 ,921. 321.3 404.0 . 6 9 l  1.150A 103.5 ,950 
' 3.0 - 2 . 0  329.3 .e80 
I 5.L 13 .6  201.1 .e34 
, - . 3  -1.1 51 .3  .e59  
I 31 .7  64 .0  0 0 . 5 ~  i . 5 3 0  
4-5100 4-seoo ,160 230.2 -33.5 - 2 . 1  1.133 96.1 ,280 1.329 3 3 i . r  488.7 ,958 1 . 7 0 1 ~  104.0 . r r ~  3.6 -2.0 329.3 ,206 
1 5 . 2 1  0 .60  4 . 2 4  0.47 9.04 4 .57  18.45 ;/i?/i 19.4 13.0 11 .9  ,430 0 .810  15.6 330.2 74.9 96.70 3.130 
4-5940 4-6139.8 . e l 3  994.6 -20.8 -2.1 .660 94.9 ,392 1.023 181.6 418.1  .622 1.4254 103.6 1.344 - 4  1.3 4 1 . 9  . a 1 4  
4-0139.8 4-6160 . 3 7 4  10.9 -10.2 -2 .9  1.350 7 5 . 1  ,406 1.065 54.2 106.5 .e330 1.491A 113.7 1.025 -4 .3  - 1 9 . 0  199.0 - 4 0 1  
4-5110 4-5800 e 1 5 5  2 3 4 . 0  -30 .0  - 1 . 5  1.139 94.0 ,265 1.353 338.0 404.8 .906 1.739A 105 .6  -100 2.9 - 4 . 0  331.7 e290 
4 -3940  4-6015.5 .216 253.6 - 2 8 . 0  - 1 . 1  ,710 104.8 ,360 1.114 209.4 336 .1  .TO61 1.5220 03.6 1.360 - . 4  -2 .1  54 .3  ,230  
4-6015.6 4-8190 .e30 10.6 -46.5 - 1 . 5  1.290 90.1 .e20 ,903 326.0 491.7 ,699 1.1071 101.2 .936 4.4 11 .6  205.6 . I 9 1  
1 5 . 5 2  6 - 6 1  4 .11  6 .11  10.09 4 .10  12.54 l/l/l 10.9 31 .1  46.5 1.134 2.134 14.3 2 4 . 1  80.4 66.4L 1.740 
4 - 5 1 1 0  
4- 5940  
4-8140.2 
4-5000 ,155 234.0 -30.0 - 1 . 5  1.139 94.8 .285 1.353 330.0 484.8 .968 1.1391 1 0 5 . 6  ,700 2 . 9  -4 .0  3 3 1 . 1  .e98 
4-6140.t  ,223 302.3 - 2 0 . 0  -2 .1  ,640 92 .1  ,407 1.000 103 .1  425.3 ,598 1.4190 107 .6  1.338 a 3  1.0 5 4 . 4  . 4 0 0  
4-6190 .409 46 .2  -1 .0 -2.3 1.285 l 1 . 4  ,585 ,885 19.6 130.9 -5620 l .208A 109.9 .924 -4 .3  - 1 0 . 1  194.9 ,332  
, 3 0 1  
,213 
~ 1 6 0  
.769 
. 3 1 8  
.101 
,746 
1 5 . 0 4  8 . 9 1  4 . i i  6 - u  i0.09 1 .82  14.06 i m i  16.9 e5 .z  11 .9  -359 i o . o o s  131.6 333.4 -43.0 a 5 . n  3 . ~ ~ 9  
. t a r  
4-5650 4-5090 
4-5950 4 - 6 0 5 t . 9  
4-6032.9 4-1130 
.196 210.5 -1.0 
,261 2 5 0 . 0  -26.0 
a454 46.6 - 1 7 . 0  
15.13 10.91 4.63 
. l e9  218.2 .3  
-393 53.0 -20.4 
19.02 i o . 5 2  4 .53  
.zro ess.3 -2e.o 
1 . 8  1.092 100.3 
-5 .6  1.410 100.8 
4 . t 4  1.63 8.26 
2.5 1.099 99.4 
-5.9 1.302 104.3 
-1.0 .6g i  1op.r 
-1 .9 .Tor 108.4 
4.50 1.89 5.99 
. t a t  m r . 1  9 .2  4.4 1.101 90.5 
.262 253.5 -27.6 -1.8 ,719 100.2 
,341 S0.9 -23.9 -8.0 1.358 102.2 
15.11 10.34 4 . 5 6  4.63 0.22 5.10 
. e l1  215.8 -32.0 -2.9 -690  101.1 
,317 03.2 -13.9 -3 .1  i .440 82.3 
11.54 9.50 4 . 8 2  8.04 0.42 4.08 
.zoo t i 0 . 5  - 6 1 . 8  -1.7 i . i i r  96.4 
.e52 1.207 304.2 5 1 1 . 4  
- 4 4 8  1.059 207.1 292.1 
.518 1.322 310.0 452.8 
19.00 2 / l / l  34.5 9 .1  
.m 1 . m  ~ 2 7 . 0  499.1 
.BOP 1.804 23.3 0 4 . 1  
.371 1.050 199.6 405.0 
16.00 l/t/l 35.3 0 . 1  
.es3 1.080 333.3 495.7 
a389 1.tPI 214.6 326.2 
13.17 l / l / l  e5.2 3L.O 








1 9 . 8  
,929 
. 6 S S A  
.664 
22.0 











1 . 5 1 0 ~  91.2 




1.5450 . 13.8 







. s i r  5.e30 
i .4sro i o 2 . i  
.mi 3 . r o o  
1.6141 102.2 
1.5660 80.7 
1.144A 1 0 3 . t  
.762 L.355 
1.6141 1Ot . t  
1.4310 105.1 
-446 0,759 




















1 .011  
1 . 3 5 1  
31 .7  
a.ote 
77.0 
.I -15.4 321.1 
-.I - 1 . 4  50.3 
4.6 1 5 . 1  161.1 
342.9 -53.4 12.2L 
- . I  -16.0 3es.s 
s s 5 . i  - 1 0 . 5  1 3 . 4 ~  
-2 .7  - c i . r  330 .1  
-,I -1 .0  59 .4  
4 . 3  12.6 114 .0  
-.I - 1 . 9  59 .5  
4.0 10.1 102.0 
50.0 -00 .8  I 7 .0L  
9 . t  11.6 321.4 
1.1 4.6 36.3 
-3.5 -11 .3  t O 2 . 1  
3L4.3 31.2 122.50 
4.7 1.0 320.9 
-.I -2.e 57.7 
0.4 10.3 ro2.o 
87.4 et .*  1 0 . 7 ~  
4 . t  1.8 3 t 8 . 8  
- 4 . t  .I -19.1 L . S  tOO.0 40.e
3 a r . i  77.1 er .60 




. ¶ l e  
1.435 
. L I D  
.393 
. 4 4  9 
. L24 
.341 













, 417  
. E r r  
a.410 
13 1 
0TO?OVLR TIME x 60 D A Y 6  1984 INeOUNO SWINGBY 
__ -. 
I 1 V 1 -PSI  1 tCCEN 3HA THE11 THE12 
I 3 V 3 PSI 3 ECCEN 5HA WET3 THETI 
I 5 V 5 P31 5 ECCEN 3HA THE15 THE16 
EVA--  OIIOLVR-TYPE SUN-A-SUN R 
-2 .1  1.127 94 .1  .256 1.305 339.8 492.1 
-1 .6  ,736 107.8 .381 1.137 213.7 335.8 
-0.2 1.289 96.2 .225 .901 321.3 492.3 
-2 .1  1 . 1 2 1  94.1 ,256 1.305 339.8 492.1 
-2 .2  .659 95.9 .401  1.013 168.9 423.3 
-2.3 1.288 72.1 .358 ,891 77.2 129.9 
__ O V A  
5.83 9 . 2 1  5 .45  12.59 i~iii 21.0 34.4 
5.85 9.21 4.77 14.76 v z / i  21.6 24 .7  
R A l  
RA3 






-0 V_L_ __ 
OECL3 
OECL5 
-36 .2  
-27 .3  
-49.0 
3.94 
PERIH APHEL PSI 2 V 2 I 2 OECLP R A 2  3PE 
PERlH APHEL PSI 4 Y 4 1 4 OECL4 R A 4  SPE 
PERIH APHEL P31 6 V 6 I 6 OECL6 R A 6  SPEED6 
KAPPA - A  E INC RAP DECLP E T A  PERIC 
~~ 
15 .21  
4-5710 4-5690 .140 229.0 - 3 6 . 2  
4-5950 4-6145.3 .221 298.2 -28 .5  
4-6145.5 4-6190 ,391 46.0 -7 .1  
14.53 8.10 3.94 
. 9 r i  1 . 6 3 9 ~  102.9 .77 3.4 -1.2 332.1 .e64 
.606 1.4190 106.9 1.34 .e 1.9 54.4 . 39r  
.5720 1.2101 109.6 .926 -4 .3  - 1 9 . 0  195.5 ,327 0 
12.3 .382 9.318 132.4 335.5 -46.8 65.OL 3.176 
4-5720 4-5890 e130 230.7 -33 .1  
4-5950 4-6078.7 .246 250.0 -27 .1  
15.20 9.21 3 .83  
4-e0re.r 4-6200 . zz i  12.0 -52 .1  
-1 .6  1.130 92.7 .259 1.321 346.8 488.9 ,979 1.6 A 103.6 . 7 w  2.6 -2.4 334.3 . * io 
0 8 5 . 3  1.376 -*e -3 .8  50.8  .221 -1.5 ,139 107.7 .376 i . i r e  216 .1  342.5 . 7 1 ~ A  1.5 
-7 .9  1.284 95.0 .zoe . m e  330.1 100.3 .705 1.0 A 9 8 . 9  .924 4 .6  1J.3 m 9 . 8  . i m  
4-5120 4-5890 .130 230.7 -33 .1  
4-5950 4-6150.0 .e27 302.2 - 2 6 . 9  
4-6150.0 4-6200 .421 4 5 . 1  - 4 . 5  





-1 .3  
-1.6 
9 .0  
-1 .3  
-1.4 








-650  94 .1  
1.240 69.9 
9 .38  4 .91  
1.133 91.2 
. I 3 7  107.0 
1.275 95 .1  
9.5s 5.43 


















. I 9 2  






































108 .3  
1 0 4 . 9  
7.467 
104.1 
8 3 . 8  
9 6 . 2  
1.951 
104.1 
8 6 . 8  
9 6 . 0  
2.169 
104.1 
1 0 9 . 6  
100.2 









1 ,319  
.915 





. m i  
2.6 -2.4 
.e 1 .7  
- 4 . 1  -17.6 
338.5 -23 .1  
2.5 ‘3.1 
-.6 - 3 . 3  
-12.2 - 5 3 . 3  
34.3 -60 .6  
2.5 - 3 . 1  
- . 7  - 4 . 3  
4 . 4  17.7 









53 .1  












. 4 2 1  
-271  
e . i w  
, 2 7 1  







. e 7 7  
,445 
.e38 























1 . O I O A  


















a 1 2 4  228.6 -30.7 
.248 250.1 - 2 1 . 2  
~ 2 3 7  71.5 56 .7  
15.37 9.20 3 .71  
.124 228.6 - 3 0 . 1  
.243 250.1 - 2 8 . 9  
,209 72.0 - 5 5 . 5  
15.25 9.08 3.11 
. i24 ~ 2 e . e  - 3 0 . 1  
i s . 0 3  8.81  5 . 7 7  
.e35 307.4 -25.3 
.445 46.9 -2.4 
4-1740 4-5890 . le2 223.9 - 2 8 . 0  -1.2 1.134 89.5 ,268 1.347 2.4 124.2 .9860 1 .708A 104.6 ,785 2.2 -3.5 337.0 - 2 8 3  
4 -50BO 4-6083.8 .243 210.2 -26.6 -1.4 .739 107.4 .37L 1.143 216.2 350.5 .718A 1.5690 87.4 1.379 - .7  -4.6 4 5 . 5  -20s  
4-6083.6 4-6220 .206 71.7 58.0 7.9 1.276 93.6 .183 .E71 336.5 518.2 .712 1.031A 9 4 . 7  .908 -11.2 -51.5 160.7 -215 
15 .31  9.05 3.75 6 .33  9.70 1.29 12.76 1/1/2 16.6 71.9 66.0 1.424 1 . 8 3 6  75.2 2 1 . 3  -56.4 94.50 1.191 
4-5950 4-6085.6 ,241 250.4 -26.7 -1 .3 .739 107.3 .371 1.143 216.1 353.6 ,7191 1.5670 8 8 . 3  1.379 - . I  - 4 . 9  43 .1  - 2 0 2  
4-6065.6 4-6220 .LO$! 71.2 - 5 8 . 6  -7.8 1.277 93 .2  . l e 3  ,073 339.0 517.3 -713  1.03ZA 9 4 . 8  .BO9 4 .4  21.7 212.9 -128 
4-5740 4-5890 . i z z  223.9 -28.0 -1.2 1.134 89.5 .268 1.347 2.4 m . 2  .9e60 1 . 7 0 8 ~  104.6 . res  2.2 -3.5 337.0 .e83 
15.34 9.01 3.15 6.33 9.70 5 - 2 6  i 1 . w  i / i / i  16.6 57.6 57.9 1.479 2.066 73.2 i 8 . 6  5 2 . 5  98.00 1 . 5 1 8  
4-5740 4-5890 .122 223.9 -28.0 -1.2 1.134 
4 - 6 1 S 6 . I  4-6220 .471 S 0 . 5  - . 6  -.3 1.188 
4-5950 4-6*30.e .245 312.6 -23.5 -2.0 .e34 
i 5 . u  9.11 3 .75  6.33 9.7a 
4-5710 4 - s a ~ o  ,128 z i7 . r  -24.8 -1.1 1 . i ~  
4-60eo.o 4-ezso ,199 10.0 -01.4 -7 .9 1.276 
4-5950 4-6089.0 .239 251.1 -26.5 -1.2 ,730 
1 5 . 4 9  9 .01  3 .01  6.46 9.85 
89.5 .E68 1 .341  2.4 124.2 .9860 1.708A 104.6 .785 
90.4 .435 .961 160.5 436.3 . 5 5 4  1.4080 111.0 1.320 
I 66.7 .395 ,732 111.2 111.3 . U S 0  1.02PA 9 S . 8  .779 
87 .6  -273 1.354 11.3 123.0 ,9840 l .724A 105.1 .788 
b 92.5 .171 .e69 343.2 525.6 ,716 1.022A 93.0 .901 
I 5.35 i e . 9 9  ~ 2 1 1  16.6 72.6 18.0 . e n  0.381 i r s . 9  
I 107.1 ,369 i . 1 4 1  2 1 5 . 7  358.7 . w o A  1.5620 8 9 . 6  1.379 
b 5.20 i i . 6 2  1 1 ~ 2  15.9 69.0 60.3 1.522 i . 9 9 ~  73.1 
2.2 
. 5  
-3 .5 
541.6 
- 3 . 5  331.0 ,263 
1 . 3  68.4 - 4 7 1  
-11.1 175.4 .e28 
- 5 . 1  91.00 1 .458  
-4 .0  337.0 .eso 
- 5 . 6  39.3 .199 
26.0 212.1 ~ 1 1 7  
5 1 . 0  103.60 1.¶10 
2.0 
-.E 
4 - 5  
16.6 
4 - 5 7 5 0  4-5890 . I 2 6  217.7 -24.8 -1.1 1.134 87 .6  .273 1 .354  11.3 123.0 .9840 1.724A 105.1 -788  2.0 -4 .0  3 3 7 . 6  a289 
4 -5950  4-6092.0 ,237 251.8 -26.2 -1.1 .737 106.6 .368 1.138 215.1. 363.0 - 7 2 0  1.5570 9 0 . 8  1.379 - . 9  - 6 . 3  36.2 -200  
1 5 . 4 5  8.96 3.81 6 .48  9.85 5 . 1 5  12.71 l / l / l  15.9 77.6 73.6 1.510 1.670 75.9 1 5 . 1  - 5 8 . 9  101.00 1.012 
4-009Z.O 4-6230 . i 9 9  6 7 . 7  63.2 8.0 1.277 91 .9  . i 7 6  .e70 347.1 524.7 ,717 1.023A 9 3 . 2  .go6 -11 .4  -57.6 157.5 :209 
4-5760 4-5890 -143  211.6 -21.4 -1.0 i . 1 3 2  83.4 e280 1.351 21.2 122.9 ,9760 1-734A 105 .5  .708 1.0 - 4 . 5  330.1 -294 
4 - 5 9 I O  4-6092.5 .e36 252 .0  -26 .2  -1.1 -736  106.8 -368 1.138 215 .0  363 .1  ;719 l.¶560 9 1 . 0  1.379 - .9  -6 .5 35.7 .ZOO 
4-6092.5 4-6240 .ZOO 60.6 -63.9 -8.1 1.276 91 .9  .173 .E68 347.2 533.5 a717 1.018A 9 1 . 3  -903  4.0 3 2 . 1  210.2 - 1 1 4  
15 .12  9.10 3 .96  0.62 9.99 5 .14  11.59 l / l / 2  15.7 80.9 62.0 1.504 1.940 74.4 14 .8  49 .6  106.60 1.414 
MARS ARRIVAL DATE E 2445900 (18 JUL 1904) ~- 
4 - 5 6 5 0  4-5900 ,186 210.5 -1 .3  1.0 1.088 99.9 ~ 2 4 0  1.193 304.6 523.4 -907 1-479A 9 5 . 1  ~ 7 3 0  -1 -15 .5  320.7 a176 
4-5960 4-6054.0 ,321  254 .5  - 2 7 . 2  -1 .9 -721  112.8 ~ 4 6 2  1.101 214.3 295.0 .592A 1.6090 70.7 1.361 -a7 -2 .0  58.4 . 4 5 6  
4-6054.0 4-6130 .456 4 7 . 1  - 1 6 . 3  -5 .4  1.422 106.6 .a29 1.354 310.8 451.8 ,638 2 .0701  1 1 8 . 3  1.131 4 .3  14.3 167.4 . ¶ 2 6  
1 5 . 5 8  11.03 4 . 5 0  3.15 1 . 1 5  7.33 19.19 wi / i  40.5  8 .3 17.8 .z89 6 . 4 5 7 * 1 2 5 . 1  540.6 -53.8 1 1 . 6 ~  1.515 
4-1660 4-IOLPO . l r r  217.8 . S  2.4 1.094 98.9 a236 8.205 310.1 518.9 a921 1.490A 96.2 .736 - . 6  - 1 6 . 6  325.1 . I 6 7  
4-5960 4-6050.9 .310 212.0 - 2 7 . 0  -1.8 .737 112.3 ,440 1.128 217.2 305.7 -632A 1.6240 74.1 1.370 - . 1  -2 .3 58.9 .394 
4-6016.9 4-6140 .394 54 .1  -19.5 -5 .6  1.387 104.2 e453 1.192 312.9 456.0 -652  1 .7311  115.3 1.083 4 . 0  11 .6  175.0 - 4 5 3  
15 .31  ii.40 4 .36  3.90 7.36 7.03 17.46 21111 36.6 9 .4  17.8 .388 6.449 104.9 313.6 - 1 3 . 7  7 4 . 2 ~  c.113 
4-5670 4-5900 ,173 226.0 6.5 3 . 5  1,100 97.9 .234 1.218 315.9 514 .6  .933 1 .503A 9 7 . 3  ,741 -1.9 - 1 9 . 9  330.6 .198 
4-5960 4-6063.0 ,301  250.1 -26 .7  -1.7 -748 111.9 -424  1.150 219.7 316.0 .663A 1.6370 77.3 1.377 -.I - 2 . 1  I 6 . 5  - 3 4 0  
4-8063.6 4-6150 . 3 4 0  6 0 . 0  -22.8 - 5 . 7  1.360 102.1 -390  1.090 315.5 460.8 .665 1.516A 112 .5  1.044 3 .6  8 .9  182.2 .389 




- 1 6 4  2 1 5 . 4  
,231  283.0 
.367 51.0 
1 4 . 4 5  9.22 
- 1 3 2  223.7 
.290 247.6 
.256 71.2 
15 .46  10.15 
-57.2 
-31 .3  
-10 .3  
4 . 2 2  
-5.5 i . 1 ~  9 4 . 1  
-2 .7  .682  101.1 
-2.9 1.359 7 5 . 5  
5 .23 0.61 5.00 
,232 1.256 334.0 SO2.9 
.394 1.037 198.2 416.3 
.403 1.066 5 3 . 1  106.2 








. 4 4 7  
99.8 
105 .0  
1 1 3 . 5  
7.972 
100.4 


















81 .5  
6.6 
1.1 
- 6 . 2  
340.2 
4.3 
- . 7  
6 . 0  
t 8 . 0  
9 . 3  326.3 
3 .9  
- 1 9 . 1  
00.9 
- 4 . 0  
18.6 
s7.9 
e .  r 
4 6 . 0  









4-6ore .e  4-6200 




- 4 4 . 3  -3 .0 1.117 93.4 ,233 1.270 341.6 499.6 
- 2 6 . 2  - 1 . 5  .761 111.2 .403 1.177 222.8 335.3 
- 5 1 . 7  -9 .0  1.289 06.3 .225 .goo 3 2 4 . 1  492.9 




















. re4  
331.5 




,236 . PO6 
1.956 
,132 223.7 
.229 2 9 0 . 3  
.393 46.0 
i 3 . 9 ~  0.82 
-3.0 1.117 93.4 
-2.4 .669 99.2 
-2.3 1.289 72.3 
5 . 1 1  8.10 4 .91  
-233 1.210 3 4 i . 8  499.8 
,401 1.020 194.2 422 .0  
.356 .a92 16.5 129.1 
14.72 1 /2 /1  27.5 24 .1  
.e35 1.281 349.0 496.1 
.397 1.102 223.3 342.8 
. toe  .ma 329.6 so0.8 









4 . 3  2 . 1  331.5 
. o  3 . 0  5 4 . 1  
- 4 . 2  -19 .1  195.6 




15 .31  10.12 
.119 224.6 
- 2 3 0  295.9 .*is 44.9 




73.7 . 166 
1.337 
~ 0 6 2  
153 .1  
3.3 -.e 
5.3 












w . r L  
-2 .1  1.120 92.1 
-1.4 .763 111.0 
-8.5 1.263 95 .1  







5 5 . 0  
.I? 
2.6 
- 1 1 . 9  
-25.6 
- 4 . 1  
-e . l  1.120 92.1 ,235 1.261 349.0 496.7 
-2.3 ,660 97.6 ,409 1,007 191.3 426.1 
-1.0 1.242 70.4 .351 .809 92.5 148.2 






BTOPOVER TIME : 60 DAYPI 1984 INBOUNO SWINGBY MISSION CURATION C 460 CAYS 
WARS ARRIVAL O A T E  18 E
JUL 2445900 1 84
V 2 I 2 OECL2 RAP SPEEC2 
V 4 1 4 OECL4 R A 4  3PEEO4 
V 6 I 6 OECL6 R A 6  SPEEC6 
I N C  -RAP DECLP ETA PLRlC _ _  
. r r 4  2.3 -2 .0  331.4 .c47 
1.328 . r  2 .1  e r . 7  . 4 s e  
.789 - 3 . 5  -12 .0  1 r s . e  ,219 
111 .5  341.2 -7 .8  90.40 i . 5 ~ 5  
- __ - - _- 
LAUNCH A R R I V E  sPEEci R I I  OECLI-  
OEPART SWNGBY 3PEEO3 R A 3  DECL3 
BWNGBY RETURN SLPECBS R I B  OFTLI 
-1- 1 - 
_E* -
I 3  
1 5  
-1 .4  
-2.1 
- . 3  
5 .41  
V i - P S I  I-ECCEN S M A  THE11 WET2 
V 3 PSI 3 ECCEN SMA THE13 THETI 
V 5 P S I  5 ECCEN SMA W E T 5  THET6 
-Ey~_-JVD -E_VR- -yYPE__S_UN A SUN R 
~ E R I H  APHEL -PSI 2 
_- KAPPA __ I A  __ E- . 
PERIH APHEC PSI 4 
PERlH ‘APHEL P S I  6 . ___. - ~. PROP A E R o ~ ~ K L  
4-5740 4-1900 ,111 e i 6 . r  - 3 0 . 0  
4-5960 4-6157.2 ,238  106 .1  - 2 5 . 6  
4-6117.2 4-6220 ,452 49.5 - . 6  
14 .23  8.82 3.65 
1.121 89 .0  .240 1.297 5 . 4  132.8 
~ 6 4 4  94.4 .425 .987 186 .0  433.4 
1.195 67.7 .380 .141 108.4 110.0 
8.19 5 . 1 1  12.85 imi 21.5 71.9 
.9860 1.601A 101.9 
.*SO0 1.022A 95.5 
18.3 .294 6.281 
.s6r  i . 4060  110.0 
a - s r s o  4-5900 .lie 210.5 -25.4 
4-5960 4-ao39. i  .ere 2 4 8 . 8  - 2 5 . 3  
4 - 6 0 w . i  4-6230 ,209 10 .5  -63 .4  
i 5 . m  9 . 8 6  5 .11  
4-5750 4-5900 e l l 8  210.5 -25 .4  
1-5960 4-6161.4 .e45 3 1 1 . 6  - 2 3 . 8  
4-6161.4 4-6230 . I 1 5  54.2 .9  
1 4 . 5 6  9.06 3.71 
-1 .3  1.120 87.1 .244 1.299 14.8 132.1 .9820 1.61511 102.2 .775 2.0 -2 .8  338.0  ,251 
-8 .4  1.216 92.5 .177 .E69 343.3 525.6 .716 1.023A 9 3 . 0  .e05 5 .0  29.6 213.4 *123 
5 .50  8.88 6.14 11.67 1/1/2 20.9 70.0 81.4 1.318 1.959 74.1 18.4 4 9 . 6  104.30 1.321 
-1.1 ,761 110.2 .388 1 .111  222.6 359.6 .war 1.6340 89.9 1.389 -1.0 -6 .7  31 .8  ,209 
-1.3 1.120 81 .1  .e44 1.299 14.8 132.1 . g e m  1 . 6 1 5 ~  102.2 . T I S  2 .0  
-2.0 .636 92.5 .43e ,970 103.2 431.4 . s s o  1.4020 1 1 1 . 2  1.323 . r  
.4 1 .182 66.4 .400 .726 112.8 1 7 1 . 9  .435D 1.016A 91.4 ,169 -3 .2  
5 . 5 0  8.88 5 . 3 5  12.90 1/2/1 20.9 8 6 . 1  18.2 ,266 8.330 176.6 351 .5  
-2 .0  3 3 8 . 0  e251 
5.8 12.3 ,475 
-8 .5  1 1 1 . 3  ,222 
- 2 . 6  92.60 1 .418 
4-sreo  4-5900 .is4 205.3 -21.2 
4-5960 4-6092.0 ,273 249.7 -25.0 
4-0092.8 4-6240 -211 68 .8  -65.9 
1 5 . 5 1  9 .92  3.87 
-1.2 1 , 1 1 7  8 5 . 1  .249 1.295 25.2 132.4 .9120 1.618A 102.5 .774 1 . 0  
- . 9  ,159 109.9 .386 1.112 221.8 364.1 ,719 1.6240 91 .3  1.380 -1.1 
5.59 8.97 6.05 11.65 1/1/2 20.9 81.3 63.1 1.355 1.912 75.1 14.9 
-1 .2  1.111 85.1  .249 1.295 25.2 132.4 ,9120 1.6181 102.5 . 1 7 4  1.8 
1.0 1.111 64.8 .426 .714 116.5 183.4 .4100 1.018 87.5 .753 -2 .9  
-3 .7  i . z m  91.8 .in .a68 347.5 533.5 , 1 1 1  1.018~ 91.4 .go3 5 . 4  
-1 .9  .e26 90 .0  .452 .964 180.0 442.0 .s28 1.4000 112.8 1.311 . r  
5.59 8 . 9 1  5.65 1 3 . i ~  11211 20.9 98.1 17.6 . a 6  6 . 5 1 9  117 .8  356.3 
MARS ARRIVAL DATE z 2445910 (28 JUL 1984) - _  -_ 
-3.6 338.2 e254 
- 1 . 5  34.3  .211 
34 .1  211 .9  . i 2 1  
48.4 109.30 1 . 2 3 6  
- 3 . 0  338.2 .e54 4-5160 4-5900 ,134 205.3 -21.2 
4-5900 4-6166.3 .251  311.7 -21.6 
4-6166.3 4-6240 .SO5 6 0 . 1  2.0 
1 5 . 1 1  9.52 3 . 8 1  
A 
1 . 1  1 7 . 7  . S O Y  
- 5 . 6  169.8 ,238 
1 . 1  94.90 1.301 
. . . - . 
4-5710  4-8910 . i s 7  213.6 -56 .1  - 4 . 1  1.110 92.9 ,215 1.244 343.4 507.0 .976 1.512A 9 8 . 1  .760 5.7 8.8 329 .1  ,215 
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344.4 -16 .1  
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- 2 . 1  1.105 89.8 ,202 1.23 
-2.5 .a75 103.1 .423 1.01 
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-2.6 1.092 86.2 -189  1.201 24.4 165.2 .9740 1.428A 93.4 .162 2 .9  3.4 330.9 , 1 5 2  
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b ,457 1.004 201.4 437.3 .545 1.4620 112.0 1.333 , .418 . I 1 7  115.5 183.4 .417D 1.018 87.8 . I 5 0  
2 .3  
, 1 .7  
1 -2 .9  
359.5 
.e 331.0 
- 5 . 6  169.7 
- 4 . 7  93.00 
-2 .7  330.0 
3.8 83.5 
- 4 . 5  110.3 - . e  94.10 
- 5 . 8  ser .9  
3.5 86.4 
-3 .9  172.8 
L.9 9 5 . 4 0  









. 1 5 5  
a 5 2 4  
,284  
1 . 2 5 2  
1.9 
I 1.6 
* t .6  
1 2.6 
1 .3  
1 1 . 5  
1 -2 .3  
6.8 
-1 .7  1.073 80.4 
2.0 1.172 63.9 
-1.0 ,641  m 2 . s  
3 . 2 1  6 .67  6.511 
. 2 5 2  193.9 - 1 5 . 1  
.231 320.4 -19 . t  
. I 8 9  6 6 . 0  5 . 1  
13.48 11.69 5 . 5 0  
- . - .- - - UAR6 A R R I V A L  DATE 2: 2445950 ( 8 3LP 1984) -- - -  - -. - 
4 - 5 ? 4 0  4 - 5 9 5 0  
4-6010 4-0161.0 
4-6161.0 4-6220 
.116 179.5 - 5 1 . 0  
,360 289.1 -28.1 
. S O 4  52 .0  - . 6  
15.17 12.03 3.70 
134 
MISSION DURATION = 480 D A V Z  SIOPOVER T I M E  = 60 DAYS 1984 INBOUND SUIHGSY MAR  ARRIVAL D A l E  r L445960  
16 SEP 1904 
LAUNCH A R R I V E  SPEED1 R A I  --DECCl--I -1 --V>-PSI- ~ - ~ C ~ E ~ - S M A - ~ - T H E l l  THETP-PERIH - A P H E L P S I  Z---V-i --: L DECLL RAL 3pEEDL 
DEPART SUNGBY SPEED3 RA3 OECL3 I 3 V 3 P S I  3 ECCEN SHA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 DECL4 R A 4  SPEED4 
SUNGBY RETURN 8PEED5 R A 5  OECLS I I Y 5 P S I  5 ECCEN SWA THETS T H E T I  PERIH APHEL P3S 6 V 6 I 8 DECL6 R A 6  3PEEDO 
DVD EVA EVR TYPE 8UNJ-SUN R - A  KAPPA E I N C  RAP - 0 E C L P -  E l A - - P E I I C  
~ 
- - - ~ - -  
-- - - MARS ARRIVAL OATE = 244~960 (16 a w  1984) 
4-5100 4-5980 .167 101.3 -19.1 - P , l  1.070 80.8 .e10 1 .157  S 8 . S  181.1 .9110 1.400 89.6  -711 1 . 7  -8.1 319.6 a 1 3 4  
4-6118.4 4-8eSO .362 73.9 3.1 e.0 1.158 61.8 .473 ,102 121.5 191.0 .370D 1.033 60.4 .I37 -1.1 -3.L 174.0 .COS 
15.33 12.49 4.25 P.84 6.25 6.P4 13.97 i / 2 / 1  74.1 114.6 18.6 e l 9 0  6.130 1 7 5 . 9  12.1 . I  06.?0 .e?? 
4-5?90 4-5980 .199 191.5 - 1 T . 5  -1.9 I.081 70.7 .e30 1.139 69.9 163.0 .076D 1.401 09.1 *74L 1.8 -9.6 31Y.l *141 
4 - 6 O L O  4-6100.4 - 3 4 2  307 .1  -20.6 -1.7 .6SS 1OO.L .490 ,982 LOO.? 447.6 ,403 1.4710 116.0 1.8LL 1.6 3.7 6 Y . O  * S ? 1  
4-6LOO.4 4-0L70 .B7L 0 0 . 3  4.4 L.5 1,161 61.4 .460 ,706 111.3 104.1 .3670 1.044 7 7 . 1  ~ 1 4 3  -1.) -8.6 171.9 ,308 
13.54 lP.51 4.67 C.97 6.56 7.00 14.27 l / L / l  77.0  1L0.6 17.8 ,104 6.663 175.3 16.0 8 . 3  t l . 6 0  1.044 
4-eoeo 4-6ir8.4 .s5s 3oz.o -e4.1 -1.0 .6rz 110.3 .490 1.003 to4.i 444.7 ,106 1.~000 115.3 t.3~1 1.9 4.1 92.7 . 5 6 t  
135 
5TOPOVER TXME 5 60 DAY5 WX33ION OURATION * 520 DAYS 
M A R S  ARRXVAL D A l E  * 2445860 
8 JUN 1 9 8 4  
2 V 2 I 2 OECLk? R A P  3PEE02 
4 V 4 I 4 OECL4 R A 4  )PEE04 
6 V 6 I 6 DECL6 R A 6  SPEED6 
I N C  -_RAP OECLP E T A  ? E R I C  . ._ 
1984 INBOUND SUI NGBY 
. - -. . . 
R A 1  OECLl  I 1 V 1 P S I  l E C C E N  SMA THE11 THE12 PERIH APHEL P S I  
RA3 OECLS I 3 V 3 P S I  3 ECCEN SMA THE13 T H E 1 4  PERIH APHEL P S I  
R A 5  OECL5 I 5 V 3 P S I  5 ECCEN SMA THE15 THETI  PERXH APHEL P S I  
AERO -0VL - OYA - _ E V A  _ _  DVD --EVR E .lYPF 3 U N  A SUN R-FAPPA- - A  
- MARS ARRIVAL DATE .C 2445860 I 8 JUN 1984) -- 
_ _  _ -  _I__ 
LAUNCH ARRIVE SPEED1 
DEPART SWNGBY SPEED3 
WNCBY RETURN 8PEEO5 
PROP _ _ _ -  -_ _ _  . - - . -. 
4 - 5 6 1 0  4-5860 .271 181.3 2 .0  ,6  1.075 105.3 ,304 1,166 281.3 521.0 ,825 1.547A 97.9 -894 1 . 4  -16.0 301 .1  e214 
4-5920 4-6049.6 ,226 272.4 -29.5 -2 .0  ,641 98.6 .432 1.019 191.6 289.3 ,579A 1.4590 70.4 1.333 - 1  * 3  5 4 . 7  ~ 4 4 8  
4-6049.6 4-6130 .448 43.4 -19.5 -6.4 1.398 106.6 .490 1.241 307.7 4S5.8 .633 1.849A 1 1 7 . 2  1,101 5-6 17.7 166.4 -496  
4-5620 4-5860 .261 188.4 - . 6  .7  1.084 104.6 .302 1.205 288.8 S l 5 . 6  ,841  1.569A 9 9 . 8  ,703 1.3 -15-6 
4-50LO 4-6054.3 .213 210.0 -30.0 -2.0 ,656 98.9 .408 1.039 193.3 298.5 .615A 1.4640 73.3 1 .341  . l  - 4  
4-6054.3 4-6140 .394 49.8 -23.6 -6.8 1.367 104.4 .423 1.121 309.6 460.2 .647 1.596A 114.2 l.OS8 1.1 16.0 
1 5 . 3 1  10.71 5.83 4.60 1.99 4.87 18.51 2/1/1 36 .8  11.7 22.7 .299 5.075 118.6 346.0 - 5 9 . 3  14.OL 1.218 
1 5 . 2 3  10.24 S . 6 7  4 .99  8.38 4 . 5 8  16.95 z / l / l  32.0 13.8 24.9 .387 4.645 104.7 6 .4  - 7 0 . 6  74.3L 1 .411  
a254 195.5 - 2 . 8  .8 1.094 103.9 .302 1.227 293.4 510.3 
-204 2 6 8 . 0  -30 .4  -2.0 .667 99 .1  .391 1.055 194.8 306.8 
.349 5 5 . 4  - 2 8 . 4  -7 .3  1.343 102.4 . I 6 6  1.040 311.7 465.4 
15.29 9.89 3.54 5.40 8,78 4 .31  15.65 2 / l / l  27.9 18.7 
,247 202.8 -4 .3  1.1 1.103 103.2 .304 1.250 298.1 105.0 
,198 2 6 6 . 6  - 3 0 . 6  -2.0 .6?3 9 9 . 3  .381 1.063 195.8 312.7 
.320 59.8 -35.8 -8.3 1.320 100.6 .315 .976 313.5 472.3 
1 5 . 4 1  9 .65  5.48 5.82 9.20 4.22 14.57 2/1/1 24.4 22.2 
.E56 1.59IA 101.5 ,713 1.1 -15.4 510.7 .e47  
.642A 1.4670 75.6 1.348 . l  .I 57.5 ,349 
.659 1 .42 lA  111.4 1.022 5 . 5  14 .8  181.7 ~ 3 7 1  
29.0 .493 3.997 93.8 43.6 - 7 4 . 6  7S.6L 1 .471  
.E70 1.631A 103.1 .?e4 .8 -15 .4  314.4 .PO4 
.659A 1.4700 f 7 . S  1.351 . l  .5 57.8 .3PO 
.670 1.286A 108.5 ,989 6.1 16.2 109 .0  -318  
36.4 .589 3.199 87.3 49.4 72.1 I5 .1L  1.295 
4-1630 4-5860 
4-5920 4-6058.5 




4 -5650  4-5660 
4-5920 4-6099.7 




4 -1650  4-5860 
4-5920 4-6104.S 
4-6104 ,S 4-61 7 0  
.242 210.5 - 4 . 1  
-19.3 268.4 - 4 4 . 7  
.220 79.5 -17 .9  
15.70 9.44 5.34 
.242 210.5 - 4 . 1  
,178 269.8 -20.4 
.e20 79.2 - 1 7 . 8  
15.36 9 . 1 0  5.34 
.242 210.5 - 4 . 1  
A 7 9  271.S -27.6 
.e21 78.4 -1?.3  
15.38 9.12 1.34 - ---._I_ _- 
1.7 1.113 102.5 .308 '1 .271  302.9 499.8 
- 5 . 7  ,690 98.3 .348 1.090 196.4 374.6 
-2.8 1.379 93.7 .371 1.136 346.4 453.7 
6.26 9.64 4.10 15.40  2/1/1 21.3 3.8  
1.7 1.113 102.1 ,308 1.277 302.9 499.8 
e 9  .688 98 .0  .347 1.088 195.7 378.0 
-2.8 1.385 93.0 .381 1.156 349.0 452.3 
6.26 9.64 3.76 15 .58  2/2/ l  21.3 4.0 
1.7 1.113 102.5 ,308 1.277 302.9 499.8 
- .9  .686 97.7 .349 1.084 194.8 381.5 
-2.7 1.391 92.3 .392 1.179 351.9 450.0 
6.26 9.64 3.78 15.78 2/2/1 21.3 4 .4  








49 .1  1.241 
.a83 1.670A 
-706  1,4620 
.717 1.64lA 
51.8 1.226 












9,561 -- . 
.193 






1 . 5 5 1  
.e21 
. 3 4 5  
.375 
1.709 . e36 
. 3 0 6  
,321 
1.753 
.e50 . 220 
.371 
1.776 
. 250  
.525 










104.8 . I 3 6  . l  -16.3 317.9 
9 3 . 7  1.366 3.8 24 .4  27.9 
110.8 1.016 -1.2 - 1 1 . 9  199.5 
1.845 41.8 321.1 41 .8  136.20 
104.8 . I 3 6  . l  -16.3 317.1) 
9 4 . 6  1.365 -2 .9  -18.0 2 7 . 0  
111.1 1.085 - 1 . 5  -12 .7  200.0 
2.390 19 . f  323.0 -.5 173.00 
104.6 .736 . l  -18.3 317.9 
95.5 1.365 -1.0 -6.1 26.8 
111 .5  1 ,071  -1 .7  -13.4 200.5 
1 . 2 9 0  1 6 , Z  SL4.S 12.6 164.30 --_- -
4-5610 4-5670 .259 181.6 2.6 .3 1.071 
4-5930 4-6050.T ,236 2 6 8 . 0  - 2 9 . 2  -1 .9 .653 
4-6030.1 4-6130 . 4 5 0  44.4 -16.6 - 6 . 1  1.404 























81 .6  









.292 1.173 284.3 526.3 
.434 1.024 196.0 289.3 
.500 1.267 308.5 454 .8  
18.67 W l / l  42.5 10.7 
,287 1.189 288.9 s21.1 
,410 1.046 198.0 299.2 
.430 1.138 310.5 459.1 
































10 .7  




1.531A 9 7 . 3  
1.4710 73.4 











1 .351  
1.028 
94.3 
. I 2 1  















. I 4 1  
1.343 
1.023 
V I  .o 
1.4 
- . I  




5 .0  
2 . r  
1 .o 
- . l  
4 . 9  
40.6 
.7  
- . l  
4.6 
43.7 





. l  
-3 .6  
323.8 
-1 .4  
- . e  
- . 3  
334.4 
-1  -4 




- . e  
16.8 
- 5 6 . 6  
-15 .4  
- . 3  
14.7 
- 6 9 . 9  
- 1 5 . 1  
- . 3  
12.9 
-76.5 




- 1 5 . 4  
-12 .9  
2 . 4  




- 1 8 . 7  
- 1 . 5  
-10.0 
3 0 . 3  
-18 . f  
. 3  
- 1 6 . 9  
74.2 
301.1 
56 .3  












1 8 8 . 6  











eo0 * 9 
141.30 
323.7 
47 .9  
199.3 
96.90 
4-5620 4-5870 .248 188.7 .1 
4-S930 4-6055.5 .223 265.3 - 2 9 . 6  
4-6055.5 4-6140 .393 50.9 -22.4 
14.68 10.27 1 .45  
.8 1.079 
-1.9 -668  
-6.5 1.373 
4.42 7 .81  
4-5630 4-5870 
4-5930 4-6060.0 
4-6060.0 4 - 6 l 5 0  

















1 4 . 5 1  9 .02  
- 1 . 9  





- 3 1 . 4  
5.15 






-8 .7  1.347 
4 .76  8.15 
1.3 1.096 





-2 .7  1.387 




































4 .2  
1 .S5OA 9 9 . 0  








1.4740 9 4 . 7  
1.610A 111.3 
1.240 2.432 
4-5050 4-5670 .224 210.5 -3.3 1 .8  1.104 
4 -5930  4-6126.6 .ZOO 287.6 -29 .8  - 2 . 0  ,667 
4-6126.8 4-6170 .321 62.7 - 1 3 . 7  - 3 . 1  1.442 
14.79 9 .50  5 . 0 5  S.49 8 .87  
'285 1.247 303.3 501.6 
,376 1.044 189.0 408.6 
,507 1.413 24.7 8 4 . 8  
18.12 2 / 2 / 1  2 5 . i  6 .2 
.e88 1.270 308.4 500.5 
a346 1.101 203.8 359.2 
.276 ,979 337.8 471.5 




,569 4 . 0 4 4  
1.636A 103.3 
1.4900 89 .6  
1.249A 106.0 
1.709 2.774 
4-5660 4-S670 .221 219.4 1 .3  
4 -5930  4-6069.3 .191 259.0 -30 .0  
4-6069.3 4-6160 ,188 76.3 -23.0 
1 4 . 9 5  9 .07  5.01 
3 . 2  1.113 
-1 .8  ,706 
-3.2 1.326 
5.88 9.26 
4-5660 4-5870 .e21 219.4 1 . 3  
4-5030 4-6140.6 .216 300.2 - 2 1 . 1  
4-614O.a 4-6100 .3.89 50.7 -10.0 
11.56 9 .70  5 . 0 1  
3.2 1.113 
-2.0 .e50 
-3 .0  1.357 
5.88 9 .26  
.e68 1.270 308.4 500.5 
.400 1.020 182.5 421.3 
.412 1.061 56.9 107 .5  
16.58 2/2 /1  22.5 13.3 
l.638A 103.3 
1.4270 106.4 
1.499A 114 .2  
,397 10.747 
4-5600 4-5100 .e66 174.9 5 . 8  
4-5940 4-6046.7 .270 266.3 -28 .5  
4 -6046 .?  4-6120 , 5 2 0  38.4 -14 .6  
15.21 11.74 1 . 7 5  
.8 1.061 
- 2 . 0  ,646 
- 5 . 5  1.150 
3.47 6.68 








104 .3  .282 
105.0 .439 
106.6 .509 
5 . 5 1  18.83 
1.110 
1.007 
1 * 522 




2 /1 /1  
279.6 536.9 
198.1 279.8 
507.6 450 .2  
56.9 8 .7  
284 .3  531.7 
201.1 290.4 
309.3 4 5 1 . 8  
49.2 9 . 8  
,815 1.4861 9 1 . 3  ,692 1.1 -16 .2  L91.7 ,165 
,333A 1.4820 66.7 1.329 - . 3  - . 7  5 5 . 5  . ¶ e 0  
.621 2.425A 120.7 1.169 5.0 16.2 158.7 .590 
21.8 .222 3.277 139.8 339.1 -39.5 74 .6L ,951 
4-5610 4-5100 . 2 5 l  181.9 3.2 
4-5940 4-6051.6 .253 263.2 -28.7 
4-6051.3 4-6130 . 4 S 2  4 5 . 5  -17.6 
.e35 1.491A 93 .2  ,698 1 . 3  -15.6 299.7 e 1 1 5  
.581A 1.4910 70.4 1.340 - . 3  -.8 5 1 . 6  - 4 5 2  
.635 1 .951A 117.7 1.116 4.9 15.9 166.9 . S I C  
20 .7  ,295 5.S66 124 .3  344.5 - 5 4 . 8  72.6L 1.345 14.74 11.06 5.49 
4-5620 4-S850 ,238 188.9 . 8  
4-5940 4-6056.8 . 2 4 2  260.3 -28.9 
4-6056.6 4-6140 .393 52.0 -21 .3  
14.48 10.55 5.27 
,853 . 1 . 5 O O A  9 5 . 0  .703 1.1 - 1 5 . 3  306 .2  .le6 
.62OA 1.4990 73.5 1.349 -.3 - . 9  59.0 e393 
.649 1.66lA 114.6 1.07i 4.7 13.6 174.8 a442 
21.5 .389 5.370 108.0 358.3 - 6 9 . 6  I3 .5L  1.100 
1.0 1.075 103.4 .275 1.177 289.0 526.6 
-1 .9  ,665 104.9 ,415 1.060 203.4 3 0 0 . 5  
- 6 . 1  1.377 104.3 .438 1.155 311.3 458.1 
3.93 7.33 5.27 17.20 2 / 1 / 1  42.9 11.4 
4-5830 4-5660 .227 196.0 -1 .1 1.1 1.082 102.6 ,271 1.191 293.8 521.5 
4-5940 4-6061.3 ,233 257.9 -28.9 -1.6 .697 104.9 .397 1.079 205.5 309.9 
4-6061.3 4-6150 ,343 57.8 -25.2 -6.3 1.351 102.2 .378 1.065 313.7 463.0 
14.37 10.16 5.09 4 . 2 1  7.61 5.06 15.82 W l / l  37.6 13.3 
.e69 1.514A 9 6 . 6  .713 .9  -15.0 311 .1  .198 
-6501  1.5070 76.4 1.356 - . 3  -1.1 59.5 ,343 
.a62 1.467A 111 .9  1.033 4.4 11.4 181.9 -379  










. e l 7  203.1 - 2 . 5  
.227 2 5 6 . 0  -28.8 
- 3 0 0  62.6 -29 .1  
14 .36  9.85 4.94 
1 . 4  1.090 101.8 .268 1.207 298.7 516.4 
-1.8 ,706 104.9 .384 1.094 207.1 318.8 
-6.4 1.331 100.3 .328 1.004 316.6 468.6 
4.11 7.90 4 .91  14.69 2 / l / l  33.2 11.6 
.e83 1.530A 9 6 . 1  .720 .6 -11.0 516.4 . P I 0  
.674A 1.5140 78.9 1.361 - . 3  -1 .4  59.1 .300 
.674 1.3331 109.2 1.002 4 . 1  9.3 186.6 .324 
27.9 .669 4 ,142 83.1 31.3 73.2 80.7L L . 1 0 1  
.208 210.5 -2.3 1.6 1.098 100.9 .26? 1.224 303.8 5 1 1 . 9  
.230 256.8 -26.8 -1.8 ,702 104.9 .389 1.088 206.5 315.0 
.316 6 4 . 1  -46.4 -10.3 1.303 99.2 .275 ,935 315.3 480.1 
14.60 9 .79  4 .82  4.82 8.20 4.97 13.90 2/1/1 29.4 32.0 
.897 1 .551A 99.5 .?e8 . I  -13.5 320.6 -223  
,664A 1.5110 77.8 1.359 -.3 -1 .3  59.4 ,318 
.678 1.192A 105.4 .962 7.9 22.1 196.6 . L O 2  
45.3 .598 82.595 81.1 49.3 8 5 . 7  71.3L ,950 
.eo8 210.5 -2.5 
.e22 2 5 4 . 1  -26.7 
,260 67.3 -32.2 
14.42 9 .61  4.82 
.208 210.5 -2.5 
.204 260.6 -23.1 
.&?el 76.9 -17.4 
13.99 9.17 4 . 8 2  
1.8 1.098 100.9 .e67 1.224 303.0 111.5 
-1.8 . 7 l F  104.9 .373 1.108 208.S 320.2 
-6.1 1.316 98.5 .288 ,963 320.5 474.1 
4.8L 8.20 4.79 13.79 L / l / l  29.4 I f . $  
,897 1 . 5 5 1 A  99.5 ,728 . I  -11.5 320.6 .e23 
.693A 1.S190 81.1 1.366 - .3  - 1 . 7  57.4 st60 
.E86 1.24lA 106.6 .978 3.4 6.4 194.7 ,273 
31.0 .BO? 3 . 6 4 I  74.0 96.L 68.3 87.2L L.846 
.897 1 . 5 S l A  9 9 . 9  -726  . l  - 1 5 . 1  320.6 .EL1 
40.L 1.235 L.411 17.6 329.Q 9 .1  171.60 1 . T S 1  
. n o  i . m m  9 4 . 7  i . 3 7 0  -2.1 - 1 3 . ~  2 9 . 1  . L L I  




1.8 1.098 100.9 .267 1.224 303.8 S11.5 
.e .711 102.8 .336 1.102 2OS.6 378.0 
-L.7 1.383 92.V ,386 1.163 350.P 451.6 
4.02 8 . W  - 4 . 3 1  13.68 L / l / l  L9.4 4.L 
4-1650 4-5680 .e08 210.5 -2.5 1.8 1.098 100.9 .e87 1.224 303.8 511.5 
4-5S40 4-6lC7.B ,904 261.3 -31.4 -2.4 .678 98.3 .374 1.0110 194.3 406.5 
4-6lL7.B 4-6170 -317  63.2 -13.9 -3.1 1.440 82.3 .SO2 1.403 23 .2  84.7 
13.99 9.17 4 . 6 2  4.8P 8.20 4.36 17.99 2/2/l 29.4 8.1 
,897 i . s m  99.5 .re8 .1 -;B.s S L O . ~  .re3 
.6ggo Q . ~ O ~ A  iis.5 i.ise -3 .3  -17.s 2ot.i .4v3 
.6S8 1.4430 1 O t . t  1.314 .I L.L 37.0 -317  
L9.9 .a00 3.077 33.4 3C4.Q 3C.7 lL4.60 1.7LS 
13 6 
STOPOVER T I M E  * 60 O A Y S  1984 INBOUND SWINGBY MISOION OURATION I 520 D A Y S  
MARS ARRIVAL D A T E  I 2445660 
28 JUN 1984 
V 2 1 2 OECLL R A 2  3PfEE2 
V 4 I 4 OECL4 R A 4  SPEED4 
V 6 1 6 OECL6 RA6 6PEEO6 
INC _-RAP OECLP ETA PERlC 
.737 -1.0 -17.5 324.8 e236 
1.366 -.S -1 .7  57.3 . I 1 9  
,950 S.2 13.6 201.1 .E34 










































-- - .- - 
R A I  DECLl 
RA3 DECL3 





9 . w  4.74 
-_ __ 
I 1  
I 3  








v 1  
v 3  






- -  
PSI 1 ECCEN S M A -  THETl THE12 
PSI 3 ECCEN SHA THE13 THE14 
OVO EVR_-lYPE-SUN-~_SUN R 
100.1 .e67 1.243 309.0 S06.6 
104.9 .a73 1.106 208.6 326.5 
97.4 .250 . 9 2 l  321.3 484.6 
4.79 13.09 2 l l l l  26.4 28.4 

























- E .  




2.7 1.105 100.1 .267 1.243 309.0 '506.6 
- 2 . 1  ,660 94.9 .392 1.023 187.6 418.7 
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332.1  
13 .7  
171 .3  
94.60 
334.3 
35 .7  
210 .2  
106.60 
. e59  
.471 
,228  












1 . 2 7 1  
.e70 
, 2 0 0  
114  
1 .414  
3 . 4  - 1 . 2  
- . 8  -1.6 
4 . 5  2 8 . 8  
1 6 . 6  51 .0  
. I40  229.8 - 3 6 . 2  
.2S7 251.8  - 2 6 . 2  
-199 6 7 . 1  6 5 . 2  
14 .91  9.08 3.94  
.140 229.8  -36 .2  
-260  318.1 -21 .4  
. S O 3  55.7  .E 
1 5 . 5 0  9 . 6 1  3.94 
.130 230.7  -33 .1  
.236 2 5 2 . 0  - 2 8 . 2  
.eo0  68.8  - 6 5 . 9  
14.97 8 . 9 7  3 .83  
. l e 4  2 2 8 . 8  -30 .7  
,234 2 5 3 . 3  - 2 5 . 8  
.206 81.0 -66.3 
15.01 8.84 3.17 
3.4 - 1 . 2  
-.9 -6.3 
-11 .4  - 5 7 . 6  
1 5 . 1  -58.9 
3.4  - 1 . 2  
* 5  l . L  
- 3 . 2  - 7 . 4  
352 .6  -.8 
2.8 - 2 . 4  
- .9  -8.1 
4 .8  3 2 . 1  
14.8 4 9 . 6  
- 2 . 1  1.127 






1.321 ~ 6 . e  488.9 
1.138 215.0  363.7 
.E68 347.2 533.5 
1/1 /2  19.4 80.9 
-1 .3  1 .133  91.2 .263 1 .336  314.3 486.2  .984 1.688A 1 0 4 . 1  .781 t . 5  - 3 . 1  335 .9  - 2 7 1  
- . 8  ,734 106.4 ,361 1.132 214.0  369 .0  .711  1.5480 9 2 . 4  1 .378  - 1 . 1  -1.1 32.6  . t o 6  
-8 .5  1.278 9 1 . 3  .112 ,868 351 .2  540 .9  ,710  1.011 89.6 .SO3 5 . 3  3 6 . 7  2 0 6 . 3  .119 
6.17  9 . 1 5  5.07 11.83 1 /1 /2  17 .8  91.8 8 3 . 2  1 . 4 2 2  1 . 9 1 0  1 3 . 3  1 3 . 5  4 8 . t  1 1 3 . 6 0  1.294 
4-5140 4-5890 ,122  223 .9  - 2 8 . 0  - 1 . 2  1.134 8 9 . 5  .268 1.317 2 . 4  1 2 4 . 0  .9860 1.708A 104.8  .185 L.L - 3 . 1  337 .0  -283 
4-5950 4-6100.7 ,230  255 .5  - 2 4 . 4  - .4  .730 106 .0  ,366 1.125 212.7  374 .7  .713  1.5370 93.9 1.378 -1.6 -10.0 30.1 ,211 
4-0100.1 4-6260 ,217 8 5 . 1  -68 .1  -9 .1  1 .277  9 0 . 1  .172 .E69 3 5 5 . 5  547.8  ,719  1.018 88.4 .904 8.1 4 0 . 3  L O l . 7  .131 




-1 .6  1 .130  
- 1 . 1  ,756 
6.00  9.38  







4-5750 4-5890 ,128  211 .7  -24 .8  
4-5950 4-6105.9 .227 258 .3  - 2 0 . 5  
4-8105.9 4-6270 .238 8 2 . 0  -11 .6  
1 5 . 1 9  8 . 1 2  3 . 8 1  
- 1 . 1  1.134 8 7 . 6  .213 1 .354  11 .3  123.0 .9840 1.724A 1 0 5 . 1  ,788  t . 0  -4.0 3 3 1 . 6  -289  
-10 .0  1 .279  8 9 . 9  ,174 .E11 .8 194.0 .7190 1 .022  8 7 . 1  ,908 1 . 5  4 3 . 3  209 .7  .152 
8.40 9.85 4 . 9 1  1 1 - 9 1  1/1/2 15.9 105.8 58.1 1.081 2 . 0 6 0  18.8 14.8 4 2 . 1  124.90 1.124 -- MARS A R R I V A L  DATE I: 2445900 (18 JUL 1984) -_ _  
1.0 . l e 4  ios.5 .a66 1 . 1 1 4  210.8 38i.i . T O O  1.5220 9 5 . 6  i . 3 ~  - t . g  - i ~ . o  28 .0  .e30  
----______ - 
4-¶820 4-5900 .224 189.5 2 . 0  
4-¶960 4-6058.9 .310 2 5 2 . 0  - 2 7 . 0  
4-60¶8.* 4-6140 .394 5 4 . 1  -19 .5  
15 .32  12.09 5 .08  
1 . 2  1.069 102 .8  .259 1 .160  288 .8  537.8 .E59 1.46OA 9 0 . 8  .713 1 . 0  - 1 5 . 6  3 0 2 . 0  . l 5 3  
-1.8 '737 112 .3  , 440  1.128 217.2  305 .1  .632A 1.6240 74 .1  1 .370  - . l  - 2 . 3  58.9 .394 
- 5 . 6  1.381 104.2  $ 4 5 3  1.192 312.9  456 .0  .OS2 1.731.4 1 1 5 . 3  1.083 4 . 0  11.6 111.0 . 453  
3.23  6 . 6 4  1 .03  17.46 2/1/1 58.1 9 . 4  11.8 ,388 8.449 104.9  353.6 -13 .7  l J . L L ~ t . 1 1 3  
1 . 3  1 . 0 7 s  101.8 .251 1.170 293.9  532.8 ,871  1.464A 9 2 . 4  ,118 .8 - 1 5 . 4  309 .2  .161 
-1 .7  . I 4 8  111.9 .424 1 .150  219.7 316 .0  ,863A 1.6370 77 .3  1 .571  - . 7  - 2 . 1  5 6 . 5  .340  
3.38 6 . 7 8  6.81 18.03 2 /1 /1  51 .2  10.8 20.1 e521 5 .732  88.0 4 1 . 2  7 8 . 6  60.9L 2 . 4 6 4  
- 5 . 1  1.360 102.1 .sso 1.090 3 i s . s  460.8 . o w  i . 5 1 6 ~  112 .5  1.044 3 .6  0 . 9  182 .2  ..see 
4-5830 4-5900 ,210  198 .5  . 2  
4-5960 4-6063.6 -301 210.1  -28.7 
15 .03  11.64  4 . 8 4  
4-0003.8 4-6150 . ~ o  60.0  -22 .8  
4-5840 4-5900 ,197 203.4 -1 .0  
4-5960 4-6069.0 .295 248 .6  -26 .5  
4-6069.0 4-8160 . e92  6 5 . 4  - 2 5 . 6  
14.64 11.28  4 . 8 5  
4-¶650  4-5900 .186 210.5 -1.3 
4-5960 4-6075.9 ,268 247 .1  - 2 6 . 1  
4-6075.) 4-6110 ,245 70 .8  - 2 6 . 5  
14.10 10.91 4 . 5 0  
1 . 5  
- 1 . 6  
- 5 . 5  
3 .58  
1 .e 
- 1 . 5  
- 4 . 8  
? . I S  
1 . 0 8 2  100.8 .244 
.756 111.5 .411 
1.339 100.0 .339 
6 . 9 6  6 . 8 3  14.86 
1.088 9 9 . 9  .240 
a163 111.1 ,400 
1 . 3 2 1  9 7 . 9  .SO0 
1 . 1 5  8.45 14.00 
I .  181 
1.167 
1 . 0 2 s  
2/1/1 
1 .193  
1.160 
.987 
2 / 1 / l  
299 .2  S26.1 
221 .6  326.2 
319 .0  465 .9  
4 5 . 4  12 .1  
304.6 523.4 
223.1 338.7 
324 .8  470 .3  








28 .6  
1.470A 9 3 . 8  .724 
1.8470 80.3 1 .383  
1 .3121 1 0 9 . 1  1 . 0 1 2  
.706 4 . 8 4 3  70.4 
1.479A 9 5 . 1  .730  
1 .6520 8 4 . 0  1.388 
1.284A 107.4  .OS1 
1.005 4 . 0 5 2  5 3 . 0  
.I - 1 1 . 2  315 .4  ,169 
- . I  - 3 . 3  5 6 . 1  ,292  
3 . 0  5 . 6  168.6 . 3 3 3  
5 . 0  6 5 . 3  90.60  2 . 7 1 3  
.1 - 1 5 . S  320.7 .176  
-.8 - 4 . 3  52 .0  ,24¶ 
1.9 . 3  194 .9  , 2 6 1  
349.4 4 8 . 7  100.00 a . o m  
4-5850 4-5900 .188 210.5 - 1 . 3  1.8 1.088 9 9 . 9  ,240 1 .193  304.8 523.4 e901 1.479A 9 5 . 1  -730  . I  - 1 5 . 5  320.1  .116 
4-¶960 4-8098.8  .287 251 .6  - 2 4 . 3  -.I .753 109.3  .384 1.160 220.1  372.0 e715 1.6050 9 3 . 3  1 . 3 6 6  - 1 . 5  - 9 . t  30.6 .e20 
4-6096.1 4-8170 .22O 79 .6  -18.0 - 2 . 8  1.371 9 4 . 0  .SO7 1 .128  3 4 5 . 0  4 5 4 . 5  , 1 1 3  1.5401 110.8 1.052 - 1 . 1  -11.1 199.2  . 3 5 5  
1 4 . 1 6  1 0 . 4 1  4 . 5 0  3.75 7.15 5.91 15 .32  2 /1 /1  40 .5  3 . 8  4 8 . 3  1.238 2.444 18.4 327.4 1 0 . 5  160.80 1 . 7 0 8  







4 - 8 0 6 6 . I  
4-6180 
4-5900 





. I 8 8  210.5 - 1 . 3  
. e39  271 .9  - 3 4 . 1  
,327 6 2 . 8  - 1 3 . 1  
1 3 . 4 6  9 .71  4 . 5 0  
1.8 1.088 99 .9  
- 3 . 5  ,702  103.9 . - 3 . 1  1 .442  61 .6  
3.75 7 . 1 5  5.21  
,479A 9 5 . 1  , 1 3 0  
.4800 103.4 1.360 
.134A 1 1 5 . 0  1 . 1 3 5  
.563 3.728 ' 4 3 . 5  
,490). 9 8 . 2  . I36  
.646C 80.1 1 . 3 6 3  
.1391 103.1  .946 
.668 2.421 80.3 
.49OA 9 6 . 2  ,736 
-4460 105.0 1 . 3 4 9  
,495A 1 1 3 . 5  1 .025  
.447 1 .972  81.5 
. I  - 1 5 . 5  320.7 
1 . 9  7 . 8  39 .6  
- 3 . 8  - 1 7 . 1  202 .0  
323 .9  4 5 . 3  118 .20  
.176 
3 2 7  
. 4 8 3  
1. 5.36 
.1e1 




. 3 6 7  
. a 0 4  
3 .114  
.258  
.206  
1 .298  
. I sa 


















1 . 4 1 5  
2/2/1 
1 .205  
1 .166  
.914 
2/1/1 
1 .205  
1.037 
1 .066  
2 /2 /1  
1 .218  





25 .0  
4 0 . 5  
310 .1  
221.5 
319.4 
38 .8  
310.1 
196.2  
5 3 . 1  
36 .8  
315.9 




406 .3  
84.8 
8 . 2  
516.9 
323.3  
4 8 6 . 5  
36 .3  
518 .9  
4 1 6 . 3  
106 .2  
12.8 
114.6 
335 .3  
492.9 






















.177 217 .6  .I 2 . 4  1.094 98.9 
.295 248.7 - 2 8 . 5  - 1 . 6  .758 1 1 1 . 5  
.296 68.8 - 5 1 . 1  -10 .3  1 .294  97.7 
14.99 11 .02  4 . 3 8  3 .96  1 . 3 6  8 . 6 5  
- . 6  -16.8 325.5 
- . 7  - 3 . 3  56.9 
7 .6  22 .4  202.8 
36.6  60.8 14.8L 
,177 217.8 .(I 
e231 283.0  - 3 1 . 3  
.387 5 1 . 0  -10.3 
1 3 . 3 4  9 .36  4.38 
2 . 4  1 .094  98 .9
- 2 . 7  .a82 101.1 
- 2 . 9  1.359 7 5 . 5  
3 .96  1 . 3 6  s.oa 
- . 6  -16 .8  325.5 
- 4 . 2  -19.8 200.0  
340 .2  80 .9  95.90  
1.1 3.9 4 6 . 0  
,173 226 .0  6 .5  3 . 5  1.100 91.9 
,290  247 .8  -26 .2  - 1 . 5  ,761 1 1 1 . 2  
. e56  71 .2  -51 .7  - 9 . 0  1 .289  96.3 
1 5 . 0 4  10.83 4 . 3 3  4 . 2 1  7.60 6.5C 
~ 1 7 3  226.0 6 . 5  
-229 290 .3  -29 .8  
.393  48 .0  - 7 . 2  
13 .50  9 .30  4 . 3 3  
.933 
.703A 
50 .0  
.e98  
.503A 9 7 . 3  .741 - 1 . 9  - 1 9 . 9  330.6 
.6510 6 3 . 0  1 .387  - . I  - 4 . 0  5 3 . 6  
.102A 101.0  .934 8.0 18.8 207.0  
.918 2 .368  75,8 28 .8  57 .9  82.3L 
.741 -1.9 - 1 9 . 9  310.6 
1.342 a 9  3 . 0  5 4 . 1  
.929 - 4 . 2  -19 .1  195.8 


















4 - O O O I . 1  4-OtID 
3 . 5  1.100 9 1 . 9  
- 2 . 4  .669 9 9 . 2  
-2 .3  1 .289  72 .3  
4 . 2 1  7 .60  4 . 9 7  
7 .6  1.105 9 6 . 9  
-2 .3  .660 9 7 . 6  
-1 .6  1 .242  10.4 
4 . 7 1  8.16 4 . 9 9  
- 5 . 3  1.114 9 4 . 7  
-1.3 ,184 110.0 
8.4 l . t l 6  93.6 
5 . m  0'S.L 6 . L 7  
-5 .5  1.114 94.7 
- 1 . t  *783 110.5 
-8.3 1 .271  9 3 . t  
1 . 0 3  8.61 0.P3 
,234 1.218 315.9 514.6 
.401 1.020 194.2  422 .0  
.356 . e92  78.5 129.7 
14 .72  2 / 2 / l  33.8 24 .5  
-233 1.231 321.8 510.4 
-409 1 ,007  191.3 426.1 
. 351  . e09  9 2 . 5  148.2 
13.65 C / t / l  36.8 39 .1  
,232 1.256 334.8 502.9 
. l e3  -811 336,O 518 .L  
lL.88 l / l / t  33.9 72.6 
.e32 1 . t 5 8  334.8 10L.S 
.391 1.181 223.1  354.4 
.lo3 -813 338.9 517 .3  
I 1 . 7 1  l / l / l  33.9 59.1 
.roe 1.102 2 2 3 . t  ssi .5 
.933 
.a10 
, 5  750 
1 3 . 5  























t . 9 3 7  
.221 
, 4 1 5  
.LOO 
t . 1 6 5  
.e06 239.2  2 5 . 9  
,230  295 .9  -26.4 
.*IS 4 4 . 9  -4 .6  
14.54 9 . 7 1  4 . 1 1  
-164 t 1 5 . 4  -57.L 
.LO1 t41 .9  - 2 5 . 1  
. L l 5  7 t . 3  00.0 
15.7L 10.49 4 . t t  
-164 t l 5 . 4  - 5 1 . t  
,279 t 4 0 . 1  - t 5 . 0  
.til 71.8 -60.6 
11.61 10.44 4 . 2 0  
-164 t 1 5 . 4  -11.0 
, t 3 8  301.1 - t ¶ . O  
. 4 5 t  49.1 - * e  
14.01 9.38 4 . t t  
. 1 3 t  L23.7 -44.3 
. t 7 6  t 4 0 . 6  - t 5 . 3  
.COS 7 0 . 5  -03.4 




1 6 . 1  
,966 
.719A 
. 7 l t  
6 9 . 3  
.SO8 . l2OA 
.713 
59.1 
9 8 . 0  
107 .8  
104 .8  
1.143 
9 9 . 8  
8 7 . 6  
9 4 . 7  




t . 0 0 7  
. 141  -0.1 -31.8 
1.331 .8 2.6 
.E62 - 4 . 0  -17 .9  
1 5 3 . 5  339.1 - t S . O  
,15* 6.8 9.3 
1.390 -*s - 5 . 6  
.so0 -11.9 -56.0 
75.3 t O . 0  -57.m 
1.390 159 0.8 -9 -6.0 *.!I 
.so9 4.9 $24.6 
73.4 18.3 51.0 
336.4 
5 9 . 3  








t 1 4 . 0  














. 4 5 t  
*el* 
1 . 8 8 1  
.LO* 
. i t a  
1.311 
.c55 
-5 .S 1.114 9 4 . 7  .tSL 1.LW 334.0 SOt.9 
-t.i .a44 94.4  *425 .go1 180.0 433.4 
- .3  1 .195  07 .7  .SO0 ,741 108.4 110.8 
1 . t 3  0.61 5.17  18.05 llt/l 33.9 71.9 
-8.0 1.111 03.4 .L33 1 .270  341.0 499.9  .e74 
-1.1 .701 1lO.C .SO0 1.111 t t t .0  350.0 . I t 0 1  
-0 .4  1.LlO 98.5  ,111 .e69 343.3  SL5.6 . I 1 0  





0 9 . 0  
110.0 
91 .5  
6.LI1 
.759 0.8 9.3 
1.326 . 7  L.1 
.78S -3 .5  - 1 t . o  





.704 4.3 t . 7  
1.30* -1.0 -0 .1 
.*os 5.0 L9.8 
14.1 10.4 48.0 
13 8 
3TOPOVER TIME 3 80 DAYS 1984 INBOUND 3 W I N G B Y  
- - - - - - - - 
-. __ __ - 
LAUNCH ARRIVE 3PEEOI" R A I  ~ E ~ L l - l ~ ~ ~ ~ S ~ ~ ~ E ~ S W i - - ~ l H E T l  THET2'PERIH -APH L-PSI i - V  2 I 2 OECLL R A P  3PEECe 
DEPART SUNGBY SPEED3 R A 3  DECL3 I 3 V 3 PSI  3 ECCEN $MA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 RA4 SPEED4 
llWNG8Y RETURN 3PEEOS R A 5  OECLJ I 5 V 5 P S I  5 ECCEN $HA W E T S  lHET6 PERIH APHEL PSI  6 V 6 I 6 OECL6 R A 6  8PEED6 
PROP AERO OVL OVA EVA O V O  F Y I  TYPE SUN A SUN R KAPPA -A E INC RAP OECLP ETA CERIC 
WI38ION DURATION E 520 D A Y S  
NARS ARRIVAL DATE = L445900 
(n J I I L  1 9 8 4  
- - -. - _ _  _ _  - _ .  _-  - -__ - . _  -__ . - - __ - 
4-5710 4-5900 .132 223.7 -44.3 - 3 . 0  1.111 93.4 .e33 1.270 341.6 499.6 .974 1.566A~OO.i--~764'~~4.3 2.7 331.5 - ~ 2 3 5  
4-5960 4-6161.4 .24J 311.6 -23.8 -2.0 ,636 92.5 .436 .976 183.2 437.4 .550 1.4020 111.2 1.323 .7 1.8 72.3 e 4 1 5  
4-6161.4 4-6LJO .475 54.2 ,9 .4 1.182 66.4 .400 .726 liZ.8 177.9 ,4350 1.016A 91.4 .769 -3.2 -8.5 171.3 s22L 
14.32 9.20 3.85 5 . 1 1  8.50 5.35 12.90 1/2/1 27.5 86.7 18.2 ,266 6.330 176.6 351.5 -2 .6  92.60 1.418 
4-5720 4-5900 -119 224.8 -38.4 -2.1 1.120 92.1 ,235 
4-5960 4-6092.8 .273 249.7 -25 .0  -.9 .759 109.9 .386 
4-6092.8 4-6240 ,211 68.8 -65.9 -8.7 1.276 91.8 .173 
14.97 9.78 3.72 5.19 8 .58  6.05 11.85 
4-5f20 4-5900 ,219 224.8 -38.4 -2.1 1.120 92.1 .235 
4-5960 4-6166.3 . 2 5 7  317.7 -21.6 -1.9 .e26 90.0 .4S2 
4-0106.3 4-6240 . S O 5  60.1 0.0  1.0 1 . 1 7 1  64.8 .424 
14.57 9.37 3.71 1.19 8.58 5.65 is.ia 
1.281 349.0 498.7 .981 1.582A 101.0 ~ 7 6 8  
1.172 221.8 364.7 .719 1.6240 91.3 1.388 
.E68 347.5 533.5 ,717 I.Ol8A 91.4 ,905 
1/1/2 24.6 81.3 83.1 1.355 1.912 75.1 
1.281 349.0 496.7 .981 1.5811 101.0 -76a 
' .964 180.0 442.0 -528 1.4000 112.8 1.317 
I .714 116.5 183.4 .4100 1.018 87.5 ,753 
t l / Z / l  24.6 98.1 17.6 .236 8.1119 177.0 




I 3 . 3  
.7 
I -2.9 
1 5 5 6 . 5  
- 2  334.3 e239 
-7.5 34.3 .e11 
34.7 211.9 a 1 2 1  
46.4 109.30 1.236 
- 2  334.3 .e39 
1.7 77.7 . S O 5  
- 5 . 6  169.8 .e38 
1.7 94.90 1.301 
-1.1 336.1 -243 
. - 8 . 6  31.4 . Z l l  
39.1 2 l O . L  -126 
47.3 114.20 1.133 
4-5730 4-5900 .112 222.0 -34.1 -1.7 1.121 90.6 -237 1.290 356.8 494.4 .985 1.596A 101.5 .I72 2.7 
4-5960 4-6096.8 .e69 251.0 -24.6 -.7 ,755 109.5 .384 1.164 220.6 370.0 ,716 1.6110 92.8 1.387 -1.3 
4-6096.8 4-6250 .el7 66.9 -66.3 -9.1 1.276 91.2 ,172 .E68 351.8 540.9 . 718  1.017 89.8 .903 5.9  
14.91 9.61 3.66 5 .30  8.68 5.95 11.70 1/1/2 22.7 91.4 64.0 1.278 1.886 76.3 14.1 
4-5730 4-5900 .ill? 222.0 -34.1 -1.1 1.121 90.6 .237 1.290 356.8 494.4 .985 1.596A 101.5 -772 L.7 
4-5960 4-6172.S .278 524 .7  -18.8 -1.8 ,,614 86.5 .47& .951 176.1 447.9 ,498 1.403 115.0 1.311 .7 
4-6172.1 4-6290 .547 67.8 2.9  1.6 1.159 62.6 .461 .701 120.8 187.5 .JIB0 1.024 83.7 ,736 - 2 . S  
1 5 - 1 5  9.84 3.66 5.30 8.68 6.19 13.66 1/2/1 22.7 107.7 17.0 .201 6.785 174.7 2.9 
-1.1 336.1 ~ 2 4 3  
1.1 84.1 . 5 4 7  
-3.1 171.2 .e68 
5 . 5  97.60 1.16e 
4-1740 4-1900 . i l l  216.7 -30 .0  -1 .4 1.121 89.0 .E40 1.297 5 .4  132.8 .9860 1.607A 101.9 .774 e .3  -2 .0  357.4 a247 
4-3880 4-610l.L .e64 232.9 -23.7 - .2 .750 108.9 .383 1.153 219.1 375.7 .I12 1.5940 94.3 1.384 -1.7 -10.5 29.4 -2eb 
4-8iOl.t 4-6260 .228 64.5 -70.1 -9.7 1.277 90.6 .172 .669 1S6.2 547.7 .719 1.018 88.4 .904 8.7 42.2 209.6 ~ 1 3 8  
14.89 9.48  3.85 1.41 8.79 5.83 11.82 1/1/2 21.5 99.4 63.8 1 .155  1.891 77.9 14.5 46.0 116.90 l.OL8 
4-5750 4-5900 . l l B  210.5 -25.4 -1.3 1.120 87.1 .E44 1.299 14.8 132.1 ,9820 1.615A lOe.2 -775 2.0 
4-5860 4-6106.C .E59 2 5 5 . 5  -21.4 .7 .743 108.3 .382 1.139 217.0 381.7 .705 1.5740 96.0 1.381 -2.6 
4-8108.t 4-6270 .247 61.2 -72.7 -10.6 1.279 89.8 .174 .871 1.1 194.0 ,7190 1.022 87.1 .906 7.9 
14.91 9.41 3.78 5.5D 8.88 5.70 12.04 1/1/2 20.9 104.9 61.0 .989 1.970 79.8 16.0 
MAR3 ARRlVAL DATE = 2445910 (28 JUL 1984) 
-2.8 338.0 .e51 
-14.7 28.6 .e47 
44.3 210.9 - 1 5 6  




























-25 .5  
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- 3 . 9  . n o  112.1  . 451  1.093 2 1 4 . 9  423.8 ,594 1.5920 108.8 1.366 2 . 9  8 . 2  5 9 . 1  .453  
-2 .5  1 .216  6 9 . 1  .mi  .a67 81.0 134.0 .see0 i.eorr 1 i i . i  . 9 i 2  -4 .3  - 1 7 . 1  1 9 3 . 1  .352 
2.76  6.18 8.13 11.26  2/2/1 6 4 . 6  26 .9  1 9 . 1  .293 5.841 131.0 352.6 -44 .9  64.4L 1.418 
4-5610 *-so40 . i d 3  223 .6  2 . 8  
4-6000 4-6148.9 . 3 5 1  219.6  - 3 1 . 1  
4-6148.8 4-6190 . 4 5 3  48.1  -6 .6  
14 .86  12 .10  3 . 9 6  
4-1660 4-5940 .134 229.6  8 . 2  
4-6000 4-6152.7 .336 283 .0  -30 .1  
4-6152.7 4-6200 .461 4 6 . 2  - 4 . 3  
4-1690 4-5940 .136  236.1 19.0 
4-6000 4-6156.0 .526 286.1 - 2 9 . 2  
4-6156.0 4-8210 .470 47.8  - 2 . 3  
14.40 11 .41  3.89 
1 4 . 5 1  11-61 3.80 
8.0 1.09s 9 3 . 3  . l e 7  1 .191  338 ,7  130.4 ,973 1 . 4 2 s ~  9 2 . 2  .reo -1.0 -42.0 3 4 5 . 1  .le9 
- 2 . 7  .eo4 108.9 .454 1.033 t o e . 7  4 s e . i  ,565 1.5050 110.7 1.345 e.0 5 . 1  71.1 . 4 r e  
-.3 1.185 86.4 .401 .729 llC.1 171.4 ,4370 1.002A 9 1 . 7  .771 -3.5 -10.9 171 .3  -131 
3.16 6-96 7.20 13.0s t / 2 / l  60.6 72.9 2 1 . 5  -263  8 .363  164.3 358.) - 1 3 ~ 8  10.40 1.149 
4-5700 4-5940 .177 246 .6  3 8 . 9  
4-6000 4-6119.1 .319 289.3  -20.4 
4-Sl18.1 4-62CO .418 50.8 -.6 
11.22  11.87 4.38 
14 0 
4-3780 4-5940 .le3 108.5 -24.6 -2 .1  1.067 84.4 .195 1.194 31.4 166.2 
4-6000 4-6103.3 ,281 320.4 -19.P -1 .5  ,618 96.6 .467 .937 167.3 451 .1  
4-6183.3 4-6280 .569 36.0 5 , l  2.6 1.109 61.7 .475 .716 119.6 197.t 
13.33 10.15 3.76 3.10 6.59 6.36 14.44 l / Z / l  10.0 lL5.7 
4-1770 4-5940 ~ 1 4 6  169.6 -19.1 -1.9 1.001 62.5 .e05 1.182 4 7 . 1  167.6 
4-6000 4-6190.1 .e94 330.1 -15.2 -1.2 .597 92.2 .$OS .917 102.2 457.2 
4-0180.1 4-6290 .e06 95.3 5 . 1  3.1 1.163 S9.6 .506 -710  122.4 196.9 
13.61 10.61 4.00 3.21 8.61 6.61 15.12 l / 2 / l  51.6 126.7 __________ __ 
I MARS ARRIVAL DATE 3 2445950 I 6 3EP t 9 0 a 1  
4-S680 4-59SO -131 229.2 6.3 
4-9010 4-6154,. ,385 263.6 -29.6 
4-0154.0 4-6200 ,193 47 .0  -4.1 
15.56 12.69 3.04 
4-5690 4-5950 -127 234.6 14.0 
4-6010 4-6157.9 ~ 3 7 2  266.3 -26.9 
4-0197.9 4-0210 .496 46.6 - L . 2  
15.24 12.50 3.00 
4-1100 4-5050 ,160 150.3 -67.3 
4-8010 4-0170.0 .SL6 L99.t - t 5 . 5  
4-01?0.0 *-OLIO .5L6 66.3 3.0 
15 .35  11.70 4 . 1 7  
2.0 1.009 95.6 .192 1.101 323.9 541.9 
-3.7 .136 115 .0  .461 1.103 216.6 426.3 
-1.0 1.216 66.1 A10 ,173 105.1 152.5 
t.66 6 . O l  0.00 14.31 L l W l  70.5 42.8 
3.7 1.092 94.4 . L O T  1.166 331.2 539.1 
-3.2 ,723 113.0 .471 1.080 213.0 430.9 
-1.0 1.190 65.4 .I16 . Y 3 S  llL.1 163.8 
2.74 0.15 6.70 13.60 t / 2 / 1  67.0 S6.4 
4-0700 4-5950 -141 241.L t 9 . 0  5.0 1.093 93.L ,103 1.191 336.9 536.0 
4-0010 4-0101*0 a360 C89.1  -20.1 - t . 9  .710 112.5 -475 1.059 2ll.t 433.1 
4-OL01.0 4-6220 ,504 52.0 -.6 - . 3  1.175 64.9 -424 .710 115.7 171.9 
I5.32 12.33 3.94 2.99 6.39 0.39 13.27 2/2/l 65.9 73.6 
-1.6 1.094 69.2 .178 1.196 S.2 172.0 
-2.2 ,672 106.3 .475 1.004 tO3.0 440.6 
1 . 5  1.166 63.6 -444 -709 116.6 167.7 
3.66 7.06 7.53 13.47 1/2/1 66.L 107.9 
4-1140 4-5930 








. l t 6  179.5 -51.0 
e319 503.6 -24.3 
.539 72.3 3.9 
14.05 10.96 3.10  
. i t 2  164.1 -37.0 
-310 306.9 -22.7 
.553 10.9 4.6  
13.64 10.66 3.66 
.123 166.2 -21 .2  
.SO3 31S.3 -20.6 
~571 86.2 S . 0  
13.52 10.60 3.?6 
-4.4 1.092 67.6 .179 1.196 14.Q 171.6 
-1.9 -659 106.4 ,470 .BE6 199.6 443.8 
t . 0  1.161 63.1 .453 ,111 116.8 191.4 
3.09 6.50  7.26 13.73 l / Z / i  60.6 115.5 
-3.1 1.089 06.2 . l o 3  1.192 L 5 . L  112.0 
-1.7 .E44 104.2 .462 .967 196.4 447.0 
2.4 1.160 62.4 .463 -713 119.1 194.5 
2.95 6.36 7.02 14.06 1/2/1 59.3 121.1 
, 9 5 4  1 .400  39.5 . I 5 6  -1.5 -C4.3 323.7 
.S73 1.6530 110.6 1.366 t . 9  7.6 66.3 
.4570 1.OOOA 106.5 .020 -4.3 -19 .1  160.2 
t2.5 .E46 5.126 140.6 053.3 -26.0 87.6L 
.961 1.406A 90.2 .760 -C.S -C6.3 330.2 
,S64 1.1950 111.3 1.160 Z . 3  6.5 7O.L 
,4290 1.042A 101.0 -765  -3.9 -12.6 160.1 
t 3 . 0  .242 5.019 157 .7  354.6 -19.5 89.9L 
,975 %.406A 90.6 .763 -4.6 -37.4 336.4 
.556 1.5630 111.0 1.353 t . 8  5.7 73.9 
,4140 1.022A 95.9 .T61 -3 .5  -9.7 174 .6  
t2.7 .E37 5.061 163.6 317.0 -13.6 9 1 . 5 D  
.984D 1.411A 91.7 ~700 6.1 L4.t 317.5 
.¶e7 1.4810 113.6 1.332 1%6 4.2  OS.6 
.SOID 1.024 63.9 . 747  -2.3 -4.0 170.7 
19.1 ,216 5.966 1 7 5 . 0  5 .5  -2.1 94.60 
.SO20 1.4llA 91.0 .765 4 . T  l t . 4  323.9 
, 5 1 5  1.45:D 114.3 1.324 1 .7  3.6 90.L 
,3690 1.033 60.9 .?SO -2.2 -3.6 173.3 
17.9 .207 6.442 116.1 9.1 1.4 95.60 
-2.1 1.065 04.5 .190 1.165 36.1 172.0 
-1 .5 .a27 101.5 ,490 .946 192.4 450 .1  
2.0 1.166 61.5 .47? , 715  119.9 197.2 
2.92 6.33 6.84 14.41 112/1 59.7 125.6 
4-5770 4-5950 -144 180.5 -21.2 -2 .1  1.079 62.6 .ZOO 1,175 41.1 174.3 
4-6010 4-6169.L .SO0 323.4 -17.6 -1.3 .606 97.9 .SO4 ,921 187.9 4 5 5 . 2  
4-0169.t 4-6290 .597 94.5 5.2 3.1 1.166 60.2 ,497 ,714 121.5 199.2 
13.67 10.73 3.96 2.94 6.35 6.16 14.99 1/2/1 61.4 129.0 
4-5780 4-5950 .ill 191.5 -17.9 -1.9 1.071 60.6 .E15 1.159 59.2 176.0 .OIOD 1.409A 91.1 .746 1.6 -5 .9  323.9 ,142 
4-6010 4-8196.3 .SO6 333.6 -13.1 -1.0 . S O 6  92.7 .520 .SO5 162.4 461.0 .427 1.3630 120.0 1.285 1.5 2.7 116.5 -639 
4-6196.1 4-6300 .639 104.4 5.1 3.3 1.160 50.0 .530 ,708 124.3 200.S .333D 1.063 69.6 . T I 2  - .2 -7 .4  198.3 .SI6 
14.24 l i . 2 4  4.30 3.00 6 .41  6.94 15.74 1 l 2 / 1  64.2 131.1 12.3 -141  9.342 107.9 3 2 . P  12.1 101.90 1.229 
,9140 1.411A 91.6 
.SO0 1.4340 i l 5 . 2  
.363D 1.044 76.1 
16.4 .197 7.010 
.SO10 l.41OA 9 l . T  
.463 1.4130 116.3 
,3740 1.016 13.5 




174 .5  
,760 













4 .7  96.90 
1.3 326.6 
3.2 101.1 
- 4 . 1  162.5 
7.0 96.20 
.9400 1.410A 91.4 . ? I S  2.0 -2.5 325.9 
.460 1.5950 117.7 1.297 1 . 5  2.9 107.9 
.3590 1.069 72.0 .756 -.S -5.9 186.6 









e 1 4 1  
. 5 0 4  











, 5 5 3  
.291 













4-5  7 5 0  4-5960 
4-6020 4-6160.4 
4-0100.4 4-6270 
~ - ~ O L O  4-6~04.0 
4-1760 4-1960 
4-el84.1 4-6200 
4-1710  4-1960 
4 - 0 O L O  4-8189.? 
4-0189. ? 4-6290 
4-5780 4-5860 









1 4 - 1 6  11.61 
-59.0 


















- e i . t  
-6.1 
-1  .9 



































1. l o t  
6 . S B  













O t . 8  
1ot.7 





V . $ l  
,176 1.191 15.0 176.0 
,496 1.003 L04.1 444.7 
,473 ,702 121.5 191.0 
13.97 1/2/1 71.9 114.0 
,179 1.187 2 5 . Z  1T0.2 
-490 .90t LOO.7 44T.6 
.460 ,706 12 t .3  194.1 
14.t7 l/t/l 69.0 120.6 










1 111.4 196.8 
70.1 lL5.t 
47 .1  100.0 
I L02.9 454.7 
! 1 t L . O  199.1 
T l . 7  lLO.8 
' 10.1 161.1 ' 180.0 419.L 
lt3.4 t0O.I 



















,438 . 3390 
I . ~ O A  

































V t . 6  
O.lt2 
89.0 





. I 3 1  








1 7 8 . t  . IS0 
1 .sot  
.?65 
170.9 
. T S 1  
i.LI1 




- C . l  
12 .1  
4.0 
1.6 
- 1 . 7  
16.0 






- . O  
25.7 
1 . 7  
1 . 7  
-.S 
3 1 . 1  
19 .3  
4 . 1  
-3.2 







- 4 . 5  













3 L O . 8  
97.6 
177 .9  
97-60 
321 - 9  
103.0 
163.0 


















. # a 6  
-3c1 
1.t11 









OTOPOVER TXME I 60 D A Y S  1964 INBOUND SUXNGBY MIS3ION OURATXON : 500 D A I S  
MARS A R a X V A L  DATE = 2445810 
29 MAY 1984 
LAUNCH ARRIVE SPEED1 R A 1  OECLl I I V i ~ 3 ~ C ~ N - ~ S M A - T H E l l  THE12 PERIH APHEL PSI  2 - v  2 I 2 OECL2 R A 2  SpEECe 
DEPART SWNGQY WEE03 R A 3  OECL3 I 3 V 3 PSX 3 ECCEN 3MA THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 RA4 SPEED4 
8wNGBy RETURN (PEE05 RA3 DECLS I 5 V 5 PS I  1 ECCEN SMA THE15 THETI PERIH APHEL PSI  6 V 6 X 6 OECL6 R A O  SPEECO 
PROP AERO OVL O V A  EVA OVO EVR TYPE SUN A SUN R-2PPA- - A  E - I N C  -RAP OECLP ETA PERlC 
- _ _  . 
-~ ---I___-- 
4-3010 4-5850 ,284 181.0 1.3 .4  1.0 
4-5910 4-0100.6 a 1 7 4  273.6 -19.5 1.1 .6 
14.94 9.75 6 - 0 8  5.19 8. 
4-5010 4-5630 .284 181.0 1.3 .4 1.0 
14.95 9.76 6.08 5.19 8.  
4-010o.e 4-8170 .220 79.4 -17.7 -2 .e  1 . 3  
4-5910 4-6i02.0 .tu 274.8 -23.e .o .a 
4-oi0z.e 4-0170 .221 79.0 -17.5 -2.7 1.3 
I 1  106.0 -320 1.203 284.3 5 1 5 . 7  .818 1 . 5 8 7 A  100.5 .694 1.5 -16.3 301.1 - 2 3 8  
0 96.0 .346 1.087 191.5 377.4 .711 1.4640 94.4 1.365 - 3 . 1  -19.4 21.0 .e20 
2 93.4 .375 1.144 347.5 453.1 .715 1 . 5 7 3 A  110.9 1.059 - 1 . 3  -12 .3  199.7 e363 
1 3.67 15.47 2 / 2 / l  32.0 3.9 30.8 1.245 2.331 20.7 322.0 -1.0 114.10 1 . 6 5 7  
1 106.0 .320 1.203 284.3 515.7 .818 1.587A 100.5 .094 1 . 5  -10.5 301.1 ,238 
6 95-7 ,348 1.065 190.9 3 B O . l  .708 1.4620 95.1 1.565 -2.0 - i P . 2  25.1 . P e t  
I7 92.9 .384 1.162 349.7 451.9 .7l6 1.6081 111.2 1.065 - 1 . 5  -12.8 200.1 - 3 7 0  
1 7  3.68 15.63 2/2/1 38.0 4.1 S2.2 1.230 2.271 17.6 323.5 5.9 170.50 1 . 5 1 2  
.I 










- HARS A R R I  
1.101 104.6 
.320 1.226 288.7 
13.51 zii/i 27.8 
.220 ,909 328.1 
i2.4e .m/i 24.1 
VAL DATE = 2445eec 
-342 1.095 193.9 
.e76 .979 337.6 
,323 1.252 293.2 
,347 1.093 194.4 
510.2 .e34 1.619A 102.4 
361.1 ,720 1.4700 90.3 
471.5 . T O 8  1.249A 106.0 
10.9 12.3 1.710 2.269 
(04.0 .E48 1.657A 104.2 
344.1 a 7 1 4 1  1.4720 6 5 . 9  
409.1 .702 i.ii6~ 101.6 
25.3 4e.2  1.471 e . ~ t  
I ( e JUN ioe4i -- 
a 705 
1.366 






1.4 -10.0 305.5 
1 . 4  10.3 33.1 
- . 3  -10.0 200.9 
















1.3 - 1 5 . 7  309.2 
*e 4.2 47.9 
2.5 2.9 204.1 
.4 $9.1 100.60 
4-56~0 4-5650 . e r i  195.3 -3.e 
4-ssio 4-6078.4 ,176 267.3 -33.4 
4-6010.4 4-8190 .202 71.2 -38.9 
11.09 9.S6 5.85 
4-5000 4-5660 . t a l  174.2 4.1 
4-5920 4-8001.0 ,190 266.e -30.6 
14.49 10.25 0 . 0 3  
4-5920 4-6099.7 ,193 266.4 -44.7 
4-6099.7 4-61?0 -220 79.5 -17.9 
14.54 9.94 5 - 6 3  
- 
4-ooei.8 4-6160 .320 59.0 -35.e 

















,808 1.5301 95.9 
.659A 1.4700 7 7 . 5  
.e70 S.28OA 108.3 
36.4 ,589 3.199 
.e25 1 . 5 4 ~ ~  97.9 
,113 i.46eo 93.7 
.714 1 . 5 1 7 A  110.8 











I .  063 
19.7 
1.6 -16.4 ~01.1 
. I  .I 5 7 . 6  
6.1 16.2 189.0 
49.4 72.1 75.1L 
1.4 -16.0 301.5 
-1.2 -11.9 199.5 
321.1 41.6 130.20 
1.4 -16.0 301.5 
-2.9 -18.0 27.0 
-1.1 -12.7 200.0 
323.0 -.1 173.00 




















.E25 1.547A 97.9 
-710 1.4650 94.6 
,715 1.596A 111.1 



















.wi m . 3  2.0 .e 1.011 
. e e l  70.4 -17.3 -2.7 1.391 
14.21 9.62 5.03 4.60 7.99 













































1 .4  
- .e  
-3.0 
S23.4 
1 . 3  















- e . $  



































- 2 7 1  181.3 2.0 
.204 293.6 -28.2 
.342 61.7 -13.4 
14.80 io.eo 5.83 
.mi 188.4 -.e 
14.46 9.41 5.e7 
.mi iee.4 -.e 
. le0 264.2 -32.7 
.186 76.5 -22.6 
,232 304.6 -25.5 
.412 50.6 - 9 . 1  

















































1 5 . 7  
































5 .42  
1.1 








9 - 2 0  4.03 
1.103 103.2 
9.20 3.85 
.so4 i.250 29e.i s m . o  
-564 1.081 197.5 324.1 
.e01 .673 319.6 507.4 
13.41 W1/2 24 .4  04.6 
.304 1.210 298.1 5 0 5 . 0  
.348 1.097 199.0 345.3 
12.09 Z / l / l  24.4 35.3 








80.7 i .sse 
.6 -15.4 314.4 
. I  .I 56.9 
-12.9 - 5 0 . 1  15k.5 

























1.631~ 103.1 ,724 . e  -15 .4  314.4 
1.4780 86.2 1.365 . 2  1.4 40 .4  
1.074A 99.0 ,921 3.3 6.7 200.2 
1.498 2.260 70.4 12.9 58.6 95.70 
210.5 
202.6 
7 0 . 1  
9 .24  











9.04 3 .90  
3 102. 
14 99. 
IO 93.  



















.1 -16.3 317.9 
.2 1.1 12.9 
-11.2 -52.2 102.1 





. l o 4  
.22O 
1 5 . 5 0  
1.1 
- 6  
1 . 2  
9 .  
,242 







9 .16  
- 4 . 1  
-32 .0  
-51 .0  
5.34 
,308 1.277 302.9 499.8 
.340 1.096 199.0 349.9 
1 -192 .e79 335.2 503.5 
I 11.62 Z / l / l  21.5 44.5 
] V A L  0AlE = 9441870 110 J 
,863 




. I  -16.3 317.9 .e80 
.2  1.7 4 5 . 1  .192 
3.4 12.3 210.5 .130 
13.3 57.4 90.10 1 . 7 4 7  
1.7 
-2 .1  
-6.6 
8 .20  








5 . 3  
-29 .9  
-31,4 
5 . 6 1  






- 7 . 0  




7.21 4.48  
.299 i . i ~  v9.e 531.7 
I .380 1.077 201.2 316.2 
.323 .993 315.4 470.0 





1,505A 93.5 .607 
, 1.4650 78.3 1,356 
1.314A 108.6 ,997 
3.732 85.6 
1 . 9  -10.3 294.1 
- . 1  -.4 38.8 
4 . 0  1 1 . 1  100.0 
43.7 73.5 78.4L 
.1e0 
,306 
, 3 1 1  
1 . 1 5 3  . 642  
4-5010 4 - 5 6 7 0  ,259 181.6 2.6 .I 1.071 1 
4-010S.L 4-6170 ,220 78.9 -17.5 -2.7 1.387 
4-5930 4-6ios.e . l oo  205.4 -22.0 .I . w e  I 
1 3 . 7 1  9.61 1.134 4.10 7.49 
14.0 .292 1 .173  264.3 526.3 .e31 1 .113A 95.5 ,695 1 .1  -15.8 301.1 ,193 
18.7 -384 1.163 350.1 4S1.0 .716 1.6lOA 111.3 1.066 -1 .9  -12.0 200.2 . ? ) I 1  
10.3 .350 i.ose 200.4 378.4 .709 1.4740 94.7 i.367 -2.5 - 1 1 . 4  2a.e . zeo  
1.91 $5.64 e i i i i  42.5 4.2 48.6 1.240 e.432 10.3 324.2 t . 1  17z.zo i.?ro 
15.99 9.89 5.64 4.10 7.49 4.21 i0.1~ 212~1 42.1 e.2 ea.6 ,169 4.044 30.6 323.0 29.9 m . ~ c  1.731 
4-5620 4-5870 . m e  iee.7 . i  .e 1.079 104.0 .ear i.m 280.9 1zi.i .e47 i . 5 ~ ~  97.3 .703 1.2 -11.4 so6.e .e07 
4-1930 4-6009.5 -191 259.0 -30.0 -1.8 .TO6 101.6 .348 1.105 203.6 359.2 .720A 1.4900 89.8 1.369 -.E - 1 . 5  38.6 s t 8 8  
4-0089.5 4-6160 ,186 76.3 -23.0 -3.2 1.126 94.6 .271  ,979 337.6 471.5 .708 1.249A 106.0 .984 - . 3  -10.0 200.9 *e60 






4-60 70 I 
.240 w o . 7  . i  .E 1.079 
.e t8  300.2 -21.1 -9.0 .e50 
14.56 10.14 5.41 4.42 ?.ex 
.389 50.7 -10.0 -3.0 1.357 
.239 195.6 -1.9 
.197 C17.9 -30.0 
14.94 9.40 5.29 





























. T O M  
.700 
45 .o . e03 



















-239 191.8 -1.9 
.E33 307.4 -P.S.O 
15.17 10.40 5 .83  
.E30 203.0 -3'4 
,191 tSI.7 -30.0 
,200 71.1 -40.5 
14.43 9.31 5 .11  
,431 40.4 -6.e 
.?it 1.0 -11.1 
1 .331  -1  - 3  
139.4 332.1 -40.3 
%.SO7 - . I  -.e 
.@e1 3 . I  10.1 
71.9 17.0 1O.S 
. g io  -4.4 -18.1 











.m i.2~0 me.4 1io.r 
,313 1.104 204.1 345.9 
.LO8 ,009 330.9 499.4 
lL.11 C / l / l  L0.5 30.1 








3TOPOVER TIME X 60 DAV8 1984 INBOUND SWINGBV MI88ION DURATION : 560 D A Y S  
MARS ARRIVAL OAlE : 2445810  
18 JUN 1984 
V 2 1 2 DECLO RAP WEE02 
V 4 1 4 OECL4 R A 4  8PEEC4 
V 8 1 8 DECL8 R A 6  SPEED8 
-1-NC-RAP -DECLP ETA CERIC 
.731 .l -15.8 319.5 .e50 
1.365 -.l -.I 5 4 . 0  .e25 
.910 -11.5 - 5 2 . 5  161.4 -224 
78.5 33.1 -80.3 81.9L 1.323 
. I 3 1  .l -15.8 319.5 .e50  
1.368 - .1  -1 .0  46.6 .196 
,918 3 . 7  13 .8  210.9 ~ 1 4 0  
12.0  17.0 5 6 . 5  96.20 1 .197  
--- - 
ARRIVE ~PEEOI- 
8WNGBV 6PEEOS RA3 
RETURN WEED5 R A 5  
PROP AERO 
4-1870 .224 210.5 
4-6210 - 2 2 s  7 0 . J  
14.14 9.25 
4-5070 .224 210.S 
4-6062.7 ,194 257.8 
4-6210 .196 11.3 
14.65 9 . 1 6  
-- __ -. - 
4-eors.a . im 258.0 









-3 .3  
-30.0 
-12.1 
5 . 0 5  
I_.- 
I 1  
1 3  











-. _ _ -  
V I  
v 3  





















3 1 0  












P S I  2 
PSI 4 
P S I  6 
- E  
301.9- 
83.9 
96 .1  
2.115 
101.9 




PSI ?-ECCEN--SHA- THE11 THE12 
P S I  3 ECCEN SHA THE13 lHET4 
PSI 5 ECCEN SHA THE15 THE16 












.285 1.247 303.3 505 .6  
-358  1.100 203.7 336.7 
-193 .e72 321.1 512.6 




101.7 .E85 1.241 303.3 505.8 
101.9 .351 1.106 204.1 548.9 
94 .0  .192 .E79 335.0 508.5 
4.12 11.84 W i l l  25 .1  4S.2 
4-5680 4-5870 ,221 219.4 1.3 3.2 1,113 100.8 .288 1.270 308.4 100.5 ,904 1.6361 103.3 .741 -1.4 - 1 8 . 7  323 .1  .e66 
4-5930 4-6083.5 ,193 251.9 -30.0 -1.8 .706 101.9 .350 1.106 204.1 350.3 .118A 1.4930 8 7 . 5  1.368 - . 2  -1 .1  4 5 . 0  -194 
4-6063.5 4-6220 ,194 71.0 5 5 . 3  7.2 1.278 93.8 .183 ,871 330.4 518.2 .712 1.031A 94.7 .908 -10.6 -54.7 162.5 -203  
4-9660 4-5870 ,221 219.4 1 . 3  3.2 1.113 100.0 .e88 1.270 308.4 500.5 ,904 1.636A 103.3 a741 -1.4 - 1 8 . 1  323.7 a266 
4-S930 4-6065.1 ,193 258.e -30.0 -1.8 . I 0 8  101.8 .349 1.106 204.0 313.8 .72OA 1.4920 88.4 1.369 - .11 -1.11 4 3 . 0  ,190 
4-0065.1 4-6220 ,190 10.6 -56.0 - 7 . 1  1 .277  93.2 .183 ,873 339.1 9 l l . 3  ,713 1.032A 9 4 . 9  .9D9 3 .7  17.9 211.5 .I22 
15.00 9 .12  5.01 5.80 9.26 4 .11  12.62 2/1/2 22.1 11.1 80.0  i .ssa 2 . ~ 0 0  73.0 18.0 -57 .1  95.00 8 . w r  
14.98 9.10 5.0; 5.80 9.28 4 .09  11.80 z / i / i  22.5 59 .8  s 9 . i  1.665 t . o e r  7e.4 1 1 . 7  3 5 . 0  100.00 1 . r i i  
.SO$ 1.314 324.6 488.3 ,941 1,766A 106.1 .713 3 . r  -4 .8  325.9 a 3 l l  
,340 1.101 202.4 368.6 ,717 1.4840 9 2 . 2  1.389 - . 4  - 1 . 5  82.3 . l o 4  
.172 .861 350.9 141.0 .718 1 .011  89.8 .903 4 .6  3 3 . 8  LO8.O ,111 
11.61 1/l/e 11.6 91 .9  60.5 1.597 1.823 1 4 . 1  10.8 51.2 113.20 i . 3 1 4  
- MARS A R R I  
4-5600 4-5880 .e68 174.9 5.8 .8 
4-5940 4-6065.6 -227 256.0 -20.8 -1.8 
4-8063.8 4-6160 .SO0 62.8 -29 .1  -8.4 
14.1s 10.68 5 . 1 5  3.47 
.e31 161.9 
.230 290.8 





6.88 4 . 9 1  
1.068 104.3 
.TO2 104.9 
1.303 99 .2  
7 .08  4 . 9 1  
.e92 1.150 279.8 536.9 .E l5  i .486A 91.3 .692 1 . 5  -18.2 291.7 -165 
.384 1.094 207.1 318.0 ,8144 1.1140 18.9 1.361 - . 3  -1 .4 59.1 .SO0 
.328 1,004 316.6 468.8 ,874 1.3331 109.2 1.002 4 . 1  9 .3  188.8 ,324 
4.69 2 /1 /1  56.9 15.0 27.9 .669 4.142 83 .1  3S.3 13.2 8 0 . 7 L  C.101  
.E82 1.163 284.3 531.7 ,835 1.4911, 9 3 . 2  .698 l . 3  -15.8 2 9 9 . 1  ,115 
.389 1.088 206.J 311.0 .684A 1.5110 71.8 1.359 - . 3  -1 .3  59.4 ,316 
.275 .935 315.3 480.1 .618 1.192A 105.4 .962 7.9 22.1 196.6 ,262 









4-6103. 3 4-61 7 0  
4-5610 4-5880 
4-5940 4-6127.9 














. 3 l 1  63.2 
83.53 9.85 
3.2 . 9  
- 2 8 . 7  - $ . E  
- 3 2 . 2  -6.1 
(1.49 3.68 
3 . 2  .9 
-23 .1  .e 




-1s.o -3 .1  
1.49 3.68 
.8 1 .0  
- 2 e . r  -1 .8 
- 4 3 . 8  -8 .0  







1.388 92 .1  













































531 .1  
378.0 
451.6 
4 .9  
I 3 1 . ?  
408.5 
04 . r  















. E 8 7  3.  
1.491A 9 
1.4950 9 
i . 8 lSA 11 
1.235 2 .  
1.491A 9 









. I  1. 
. 3  1. 
5 1  1 
1.2 . 
p.2 1. 
- 5  1. 












890 1 .3  -1 
866 - . 3  - 
I T 8  3 . 4  
.o 18.2 e 
896 1.3 - 1  
)TO - 2 . i  -1 
!66 -1.5 - 1  
.8 325.2 
b96 1.3 -1 
154 .I 
32 -3 .5  -1  













.8 t 9 9 . 1  . I 7 5  
- 7  5 1 . 4  - 2 6 0  
t.4 194.7 ,278  
8.3 87.2L C.346 
.8 299.7 , 1 7 5  
1.0 200.2 ,312 
. 1  111.00 1.793 
# .e  29.1 .eel 
.8 299 . t  ,175 
' . 2  31.8  . S i ?  
.I 202.1 - 4 7 6  









1 . 0 7 5  103.4 
.660 94 .9  
l . 3S8  73.1 
7.13 4 - 5 7  
. 2 lS  1.177 289.0 126.6 ,853 1 . 3 O O A  93.0 ,705 1 .1  -15.5 306.2 .168 
.373 1.106 208.8 328.5 .694A 1.5190 8 1 . 8  1.366 -.3 - 1 . 1  5 1 . 3  ,259 
3.09 W i / l  42.9 28.4 43 .2  .E91 2.717 78.3 31 .7  84.0 80.5L 1.539 
.2F5 1.177 289.0 526.8 .853 1.9001 9 9 . 0  . 7 0 1  1 . 1  - I J . 3  308.2 . ) E 6  
,392 1.023 187.6 418.7 ,622 1.4250 105.8 1.544 - 4  1.3 41 .9  .S I4  
.406 1.065 $4.2 106.5 ,6330 1.497A 113 .7  1.025 -4.3 -19.0 109.6 , 4 0 1  
8.43 2 /Z / l  42.9 13.0 11.9 ,430 0.879 9 5 . 8  388.2 74.9 9 8 . 1 0  3 .136  
1.5141 96.6 ,113 -9 - 1 5 . 0  3 1 1 . 1  ,106 
1.3220 83.8 1.360 - . 4  - 1 . 1  54.3 ,230 
1.lDTA 1Dl .Z  .938 4.4 i 1 . 6  2 0 5 . 8  . i o 1  
1.134 2.934 74.3 114.1 60 .4  0 6 . 4 1  1.740 
.e10 ,921 321,s 484.0 .mi i . i i o ~  103.5 .9so 5 .e  I J . ~  101 .1  .e34 
4-5820 4-9880 .e38 186.9 - 8  1.0 
4-5940 4-6139.0 . e l 3  294.6 -20.8 - 2 . 1  
4-6131.0 4-8180 .S74 50.9 -10.82 -e.9 














- 7 . 1  1.090 
4.21 1-61 
1'02.6 
104 -8  
96 .1  
4.70 
.e71 1.191 293.6 521.9 
,366 1.114 209.4 336.1 
.e28 .9DS 326.0 491.7 









4-6019. 1 4-6200 
4-5040 4-5600 
4-5940 I-613I.S 
4-6151 -8 4-6200 
4 - 5 6 5 0  4-5680 
4 - S O 4 0  4 - 6 0 7 5 . 4  
4 - 6 0 1 1 . 4  4-8210 
6-5940 1 - 6 0 r o . ~  
.22? 196.0 
.E23 302.3 
. I O 9  48 .2  
14,13 9 . 9 1  
.e11  203.1 
.216 253.4 
.e13 ll.? 
14.10 9 .39  
-1 .1  
-28 .8  
-1 .0 
1.00 
I . 1  I . 0 8 E  
-2 .1  -048 
-L.3 1 .285  
4.21 F.61 
1.4 1.090 
-1 .8  ,720 
- ? . 3  1.284 








4 . 6 1  
,271 1.191 293.8 
.407 1.008 183.7 
,365 .885 79.8 
14.88 U 2 / 1  37 .6  
,268 1.207 298.7 
.362 1.118 209.6 
,206 ,889 330.5 















. 7 0 5  
50 .8  
1.514A 9 6 . 6  .113 . 9  -15.0 3 1 1 . 7  . I 9 8  
1.4190 1 0 1 . 6  1.338 . I  1 . 0  54.4 .4OP 
1.208A 108.9 ,924 -4 .3  - 1 8 . 1  194 .9  ,332 
,319 10.001 135.8 333.4 - 4 3 . 9  65.7L 3.229 
1.530A 98 .1  .720 .(I -11.0 316.4 ,210 
1aD72A 99.0 -924 4 . 1  12.7 209.e .166 
1.327 2.333 73.0 1 1 . 5  51 .0  90.10 1.189 
i . c m o  8 5 . 5  1 .371  - . 4  - 2 . 5  5 0 . 9  ,213 
- 2 , s  
-28.4 
-50 .1  
4.94 
.L IT  203 .1  
,235 306.1 
.&?I9 11 .8  
1 4 . 5 5  10.04 
-2 .8  
-25,a 
-4 .4  
1 .94  
-L .5  
-26 .6  
31.3 
1 .82  
1.4 1.090 
- 2 . 0  .640 




69 .0  
5.10 
,288 1 .201  298 .1  516.4 
,421 ,997 180.6 430.7 
.370 ,197 91 .0  149.8 
13.85 2 / 2 / l  33.2 4 0 . 1  
,883 
, 5 1 7  
14.9 
SO20  
1.530A 98.1 ,720  . E  -19.0 318.4 ,210 
1.4170 109.2 1.333 . 3  .9 59 .6  . I 3 9  
1.091A 105.3 .E51 -4 .1  -16.9 168.3 , 2 1 9  
e311 7.660 159.3 331.9 -20.4 87.1L 2 . 0 8 2  
. Z O O  210.1 1 .8  1.098 
-1.7 . 7 1 6  
6 . 6  1.27S 
1.62 8 .20  
100.9 
104.8 
95 .1  
4 . 7 0  
- 2 6 7  1.224 303.8 l11.5 
.366 1.114 209 .1  336.6 
15.01 2/1/2 29.4 67.8 




1 4 . 1 3  9 .52  
.706A 1.522D 03.0 1.369 - . 4  - 2 . 1  5 4 . 3  . L S O  
. T O 3  1.0401 96.1 ,910 -11.8 -52.9 160 .1  . P I 9  
59.0 . 1 . 1 3 2  2.030 79.1 34 .8  - 0 D . 7  61.4L 1.166 
4-B650 4-9060 ,208 210.9 - 2 . 9  
4 - 5 9 4 0  4-6082.5 ,214 2 5 3 . 5  -2d.5 
4-6082.5 4-8210 .201 7 1 . 6  - 1 5 . 6  
14.23 $ . L O  4.82 
1.11 1.008 
- 1 . 8  . r e 1  




6 .%2 8 .20  






88 .3  
67.0 
5 .49  
.e67 1.224 303.6 511.5 
. S I 9  1.120 209.8 340.4 
.192 ,079 334.8 508.8 
11.88 2 /1 /1  29.4 46.2 
.e91  
.TI 7 A  
. ? l o  
5 4 . 6  
,697 
. 5 5 7  
.454D 
11.1 
e267 1.224 303.8 
,393 * ? 4 8  108.1 
13.35 t / 2 / 1  29.4 
.e67 1.243 309.0 
.359 1.120 209.d 
. l e 3  . E l l  336.5 
I t . 6 8  2 / i /2  26.6 
-267  1.243 309.0 
,358 1.120 209 .1  
,483 .E73 339.0 
¶$ . I% C l l l l  20.4 




11 .3  
1.15111 99.5 .128 . 1  -15.9 S20.6 . 2 2 5  
1.417 110.6 1.328 - 3  -6  64.6 . 4 r O  
1 . 0 4 2 1  100.5 . I 9 9  -3 .9  - 1 1 . 7  101.0 , 2 5 0  
.272 6 . 7 3 9  169.7 34S.1 -10 .1  91.1D 8 . 5 6 5  
4-$430 4-5880 




4-5089. S 4-4220 
4-96430 4-5660 
4-3840 4-6089. T 
4-8083. P 4-43220 
4-1@90 4-9680 
.eon 210.1 - 2 . 9  
.249 313.2 -23.2 
.4ro 4 1 . 8  -9 .3  
8 . 9  1.105 
-1.8 ' .72! 
7 . 5  1 .276 
9.14 B.JS 
2.7 1.101 
-1.9 . 7 2 1  







1.521D 8 1 . 4  
l.OJ1A 9 4 . 7  
8.522 1.918 
1.5164 100.1  
1.52DD 88.3 
P.0328 9 4 . 9  
1.5843 E.068 
. t i 7  -;.o - 8 7 . 5  3 ~ 4 . 0  .e31 
1 . 3 1 3  - . 4  - 3 . 1  4 6 . 1  .199 
,908 -1D.9 -51 .0  181.6 . L O 7  
7 4 . 1  LO.% - 3 8 . 9  94.10 1.593 
- 1 3 7  -1.0 - 1 r . S  324.8 . E 3 6  
1 .913  - . J  -3 .4  53 .6  , 1 9 3  
.so9 4 .0  19.9 2 1 2 . l  ,124 
7 9 . 9  1 7 . 8  53.7 99.10 1.693 
. Z O J  2 l a . P  .I 
. 2 2 4  293.a - 1 8 . )  
. i s 9  11.3 18.4 
14 .48  9 .S t  4 - 1 4  
e203 Ei8.l .I 
.213 e53.83 -28.E 
$1.44 9.50 4.14 





. Y l 3  
JV. 
508. 















.22s 2 3 i . 2  PS. .269 1.262 314.3 301.9 
.336 P.119 209.4 358.3 







. I t ?  
70.7 
1.602.4 101.9 .143 -6. 
a.4 i . 2 1  
-:.a .Pi 
7.7 %.e? 
.e69 1.252 S14.3 501.9 
.9%5 % A ¶ ?  eO8.9 362.S 
.176 .a70 341.2 524.P 
0 4- ISBO . l  -40. 
0 4 - e O 9 e . ~  .2 -e?. 
6.1 4-6290 . l  -64.  





5 .3  . 9  315 .9  
- .9  -5 .9  3E.8 
lE.4 49.4 %i3.40 
S.6 4 . 6  310.8 
- 1 . 8  -8 .7  30.E 
O.? 38.6 L0e.S 
8 t . o  41.e iie.oo 
-3.7 %.ne 
-1.9 . r i  
-2.2 $.a3 
-.8 .I). 




9 1  .s 
95.1 




. 7 ¶ 7  
. 7 l B  
63.? 




1984 lNBOUN0 SUlNt8Y MISSIQN OURATION I 560 D A Y S  
M A R S  ARRIVAL CITE 5 2445890 
8 JUL 1984 
0TOCOVER TIME z 60 D A Y 8  
. - - __ 
LAUNCM ARRIVE 6?EEOl R A I  OECLl 
DEPART BUNGBY )PEE03 R A 3  OECLS 
OWNGOY RETURN OPEEOIJ R A 5  OECLS - 
4-5600 4-5890 ,262 115.3 6.3 
4 -5950  4-6061.3 ,256 251.6 -27.6 
4-6067.6 4-6160 .295 64 .1  -21 .3  
14.53 11.30 5.68 
4-5610 4-5890 .245 182.2 3.8 
4-5950 4-6013.1 .e50 250.4 - 2 1 . 3  
4-6073.1 4-6110 .e52 68.9 - 2 9 . 2  
14.23 10.87 5.39 
- . - ___ 
1 1 V 1 PSI -1-ECCEN SMA -THE11 THE12 PERIH APHEL PS1 2 V 2 I 2 OECLP R A L  SPEECZ 
I 3 V 3 PSI 3 ECCEN 311 THE13 THE14 PERIH APHEL PSI 4 V 4 1 4 OECL4 R A 4  SPEED4 
I 1 V S PSI S ECCEN SMA T H E T S  THE16 PERIH APHEL P31 6 V 6 1 6 OECL6 R A 6  SPEC06 
O V A  EVA-OVO--_EYR - - - l Y f E  SUN A-SUN R%PPA-_-A __ E -LNC - RAP OECLP ET& PERIC 
MARS ARRlVAL DATE 2445890 ( 8 JUL 1984) - - -- -- 
1.0 1.018 105.1 .281 1.144 219.3 542.1 -816 1.413 8 9 . 1  - 6 9 1  1.4 - 1 6 . 3  2 8 8 . 0  .133 
-1.7 a 1 2 8  108.1 -394 1.122 213.9 322.0 ,680A 1.5630 19.5 1.370 -.I - 2 . 3  58.5 - 2 9 5  
-5 .9  1.335 100.2 .333 1.014 311.8 461 .3  .676 1.352A 109.5 1.007 3.5 1 . 4  1 8 6 . r  as28 
1.23 6.63 5.62 14.11 2 /1 /1  65.9 13 .8  2 5 . 5  ,889 4 . 5 3 2  18.6 21.8 11.1 84 -2L  2 .432  
1.0 1.065 104.0 ,215 1 . 1 5 5  284 .1  537.1 ,838 1.413A 9 1 . 1  .IO2 1.3 - 1 5 . 9  291 .1  ,160 
-1.6 .135 107.9 .383 1.135 215.4 332.8 .70OA 1.5100 82 .6  1.375 -.I -3 .0  5 5 . 6  e252 
- 5 . 4  1 .321  98.3 ,293 .914 322.4 412.6 .688 1.2601 101.0 ,984 2.6 3 . 2  1 9 4 . 1  a 2 8 0  
3.36 6.16 5 .48  13.81 2 f l / l  51.2 1 4 . 1  29 .1  .949 3.919 65.6  2 . 1  60.1 95.40 2.829 
4-5610 4-5890 .245 182.2 3.8 
4-5950 4-6101.0 e229 255.9 - 2 4 . 0  
4-6101.0 4-6110 ,220 19.2 -11.6 
13 .11  10.35 5.39 
1.0 1.065 104.0 .215 1.155 284.1 537.1 .e38 1.413A 91 .1  .102 1.3 - 1 5 . 9  297.1 - 1 6 0  
- . 2  .128 105.8 .366 1.123 212.3 316.1 .112 1.5340 9 4 . 3  1.316 -1.1 -10.9 2 9 . 1  .e20 
-2.8 1.385 93 .1  -380  1.154 348.6 452.4 .115 .1 .592A 111.1 1.062 -1 .4  -12.6 199 .9  -367  
3.36 6.16 4 . 9 1  l?.SS 2 /1 /1  51.2 4 . 0  48.3 1 .240  2 . 4 4 3  17 .6  326.3 1.9 171.50 1 .789  
1.0 1.085 104.0 ,215 1.155 284.1 531.1 .838 1.413A 9 1 . 1  .102 1.3 -15.9 291 .1  a 1 6 0  
-2.9 - 6 9 0  101.1 ~ 3 7 7  1.058 199.6 405.8 a659 1.4510 102 .1  1.3J1 1 . 5  4 . 6  38.5 a317 
3.36 6.16  4.68 18.00 2 /2 /1  51 .2  8.1 3 0 . 1  .598 3 . 1 8 0  37 .1  3 t 4 . 3  31.2 122.50 1.662 
- 3 . 1  1.440 82.3 .so2 1.404 23.3 8 4 . 1  .e990 e.1081 iis.5 1.133 -3.5 - 1 1 . 3  202.1 . 4 r r  
4-5610 4-5690 .245 182.2 3.8 
4-5950 4-6128.0 ,211 215.8 -32.8 
4-6128.0 4-6110 , 5 1 1  63.2 -13.9 
13.42 10.06 5.39 
4-5820 4-5890 .e30 189.2 1.5 
4-3950 4-6069.6 .e53 251.2 -21.5 
4-6069.S 4-6160 ,217 68.3 - 4 1 . 1  
14.25 10.71 5 . 1 5  
1.1 1.072 103.0 .286 1.167 289.0 532.1 .E56 1.417A 92 .8  .TO9 1.1 -15.5 304.7 ,168 
-1.1 .731 108.0 .389 1.127 214.6 326.2 .689A 1.5660 6 0 . 7  1 .312  -.I -2.6 5 7 . 1  e277 
3.54 6.94 5 . 5 6  13.17 2 f 1 / 1  49 .9  32 .6  46.1 ,182 2 . 5 5 5  80.0 31.4 6 2 . 6  16.7L 1.216 
4 - 5 6 L O  4-5690 .230 189.2 1.5 1.1 1.012 103.0 .266 1 .161  289.0 532.1 ,856 1.411A 9 2 . 8  .109 1.1 -15.5 3 0 4 . 1  ,166 
4-5950 4-6139.0 .el7 P88.5 - 3 0 . 2  -2.4 ,610 98.0 .391 1.029 192.9 417.0 .627 1.4310 1 0 5 . 1  1.348 .1 2 . 5  46 .P  .366 
4-6139.0 4-6160 .366 51.0 -10.3 -2 .9  1.359 75.5 .403 1 .061  52.9 106.0 .6310 1.497A 113.5 1.026 -4.2 - 1 9 . 1  900.0 .404 
13 .31  9.61 5.15 3.54 6.94 4 . 6 1  16.38 2 /2 /1  49 .9  12.8 13.1 .448 8.759 77.6 337.1 11.1 01.80 3.475 
1.2 1.019 102.1 .e60 1.119 293.9 521.1 .e13 1.485A 94.4 .715 .6 - 1 5 . 1  3 1 1 . 0  -118  
-1.6 ,136 101.8 .381 1.131 215 .1  335.6 .704A 1.5110 . 8 3 . 3  1.376 - .6  - 3 . 2  54.5 , 242  
-8.L 1.289 96 .2  .225 .901 325.3 492.3 ,698 1.104A 101.1 .935 5 . 1  1 5 . 1  206.P .e01 
3.75 1 .15  5.45 12.59 W i l l  43.8 34.4 4 7 . 9  1.023 2.464 1 5 . 5  21.1 59.4 83.8L 1 .501  
196.2 - .4  1.2 1.019 102.1 .260 1.179 293.9 521.1 .e13 1.485A 94.4 .I15 .8 - 1 5 . 1  311.0 .178 
296.2 -28.5 -2 .2  .659 95.9 .401 1.013 188.9 423.3 .606 1.4190 106.9 1.340 . O  1 .9  5 4 . 4  , 3 9 1  
46.0 -1.1 -2 .3  1.288 12.1 .358 -891  11.2 129.9 .5120 1 . 2 i O A  1 0 9 . 8  ,928 -4 .3  - 1 9 . 0  195.5 . S 2 1  
9.12 4 .95  3.75 1 . 1 5  4.17 14.16 2/2/1 43.8 2 4 . 1  12.3 ,382 9 . 3 1 8  132.4 335.5 -46.8 65.OL 8 . 1 1 6  
-9 .2 1.296 9 1 . 6  .e40 . s i r  320.2 4 8 5 . 1  .e89 1.144~ 103.2 .94e 0.4 18.3 2 0 2 . 0  .e39 
4-5630 4-S890 . e l 1  196.2 - .4  
4-5950 4-6014.1 .E49 250.2 -C1.3 
4-6074.1 4-6190 .242 10.9 -49.0 



































203.3 - 1 . 7  1.4 1.085 101.2 
250.0 -27 .1  - 1 . 5  .139 101.1 
72.0 - 5 2 . t  -1.9 1.284 95.0 
10.15 4 . 1 6  3 .99  7.39 5.30 
,255 1.192 299.0 522.2 
.316 1.142 218.1 342.5 
I .206 .a88 330.1 500.3 
I 12.18 Z f l f l  38.8 39.8 
' .e55 1.192 299.0 522.2 
.412 1.001 185.9 427.9 
I .351 6805 94.0 148.1  
13.11 2 f 2 f i  38.8 39.8 
,889 1.496A 9 5 . 9  . I 21  
.112A 1 .5710  8 5 . 3  1.316 
,705 1 . O T l A  9 8 . 9  -924 
51.4 1.226 2.305 73.5 
+E89 1.496A 95.9 .121 
-589  1.4130 108.3 1.335 
.Sf10 1.092A 104.9 ,859 
15.4 ,339 7 . 4 6 1  156.1 
.(I -15.0 316.4 a188 
- .6  - 3 . 8  50.8 .e21 
4 . 6  1 5 . 3  2 0 9 . 8  - 1 7 0  
L3.2 56.5 89.3L 1.599 
.5 -15.0 316.4 ,188 
.6 1.1 59.2 .421 
- 4 . 1  -17.6 189.2 .e11 




4 -5650  
4-5950 
4-6075.0 
203.3 - 1 . 7  
302.2 - 2 6 . 9  
4 5 . 1  -4 .5  
9.69 4 . 1 8  
210.5 -1 .9  
250.1 - 2 7 . 2  
1 1 . 5  56.1 
10.07 4 .63  
1.4 1.081 101.2 
- 2 . 1  .650 94.1 
-1.6 1 .240  69.9 
3.99 1.39 4.91 
1.8 1.092 100.3 .e52 l . e O 1  304.2 811 .4  ,903 1.5lOA 9 1 . 2  ,128 4 1  -15.4 321.1 ,199 
-1.6 , 131  101.8 e380 1.139 215.8 331.2 .106A 1.5710 8 3 . 8  1.316 - .6  - 3 . 3  5 3 . 1 ,  ,237 
9.0 1.215 95.1 .193 ,812 327.4 112.5 .703 1 . 0 4 O A  9 6 . 2  .Si0 - 1 2 . 2  - 5 3 . 8  159.8 .235 
4.24 1.63 5.43 3.10 2f112  34.5 6 8 . 2  61.1 1.011 1 .951  79.1 34.3 -60.6 6 1 . 6 ~  1.016 
.e52 1 . 2 0 1  304.2 511.4 ,903 1.5lOA 9 1 . 2  
.313 1.143 218.2 348.4 , 1 1 1 A  1.5700 86.6 
.192 ,879 334.6 508.8 ,710 1.046A 96 .0  
.E52 1 . 2 0 1  304.2 517.4 .903 1.5lOA 9 1 . L  
,422 .991 183.2 432.0 .513 1.4100 1 0 9 . 6  
.313 ,759 104.4 161.9 ,4160 1 .0431  100.2 
3.16 2 f L / l  34.5 56.1 i 1 . 3  ,304 6.651 
1.90 21111 34 .5  47 .6  5 4 . 9  1.378 e.169 
4-5650  4-5690 . I 9 6  210.5 -1.9 1.8 1.092 100.3 
4 -5950  4 - 6 O I Z . B  .243 150.1 -26.9 -1.4 . I 3 9  101.5 
4-8082.3 4-6210 .e09 72.0 -55.5 -1.1 1.280 94.0 
14.19 9.95 4 . 6 3 . 4 . 2 4  1.63 5.31 
4 - 9 6 5 0  4-5890 .196 (10.5 -1.9 1.8 1.092 100.3 
4-5950 4-6154.3 .235 301.4 -25.3 -L.1 ,642 92.3 
4-0154.1) 4-8210 .445 46.9 - 2 . 4  - . 9  1.209 86.3 
13.97 9 .73  4.83 4.24 1.83 5.10 
.128 . I  - 1 5 . 4 \ 3 P l . l  .199 
,319 - . I  -4 .3  41.0 .eo9 
,915 4 . 4  1 1 . 7  212.1 ,145 
13.0 2 0 . 1  5 4 . 2  94 .10  1.611 
.728 . l  -15 .4  321.1 ,199 
.330 .I 1 . 5  63.7 . 4 4 5  
,612 - 3 . 6  -14.6 161.9 .e36 
.135 - . I  - 1 6 . 9  525.5 . e l0  
.319 - . I  - 4 . 6  4 5 . 5  .e05 
.908 -11.L - 5 5 . 5  160.7 . e l 3  
15.2 L1 .3  -56 .4  94.50 1.191 
61.2 3 4 ~ ~ 0  -12.4 0 9 . 2 ~  i . 7 1 8  
4-¶860 4-5890 .189 218.2 .3  2.5 1.099 99.4 
4-5950 4-6063.0 .e43 250 .2  -26 .8  -1 .4  ,139 101.4 
4-6063.6 4-8220 .205 11.7 B6.0 7.9 1.216 93.6 
14.33 9.62 4.53 4 . 5 0  1.89 5.29 
.250 1.222 309.6 512.7 ,916 1.521A 96.4 
a312 1.143 216.2 350.5 ,1181 1.5690 81.4 
.183 .811 336.5 518.2 .712 l.OS1A 9 4 . 1  
2.16 2 /1 /2  31.1 11.9 8 6 . 0  1.424 1 . 8 3 6  
4-5860 











.189 216.2 .3 2 . 5  1.099 99.4 .e50 1.222 309.6 512.1 -916 1 . 5 2 1 A  98 .4  .135 - . 1  -18.9 125.5 . e l 0  
. 2 4 1  250.4 - 2 6 . f  -1 .3  ,139 101.3 .311 1.143 216.1 353.6 -119A 1.5610 6 8 . 3  1.3X9 - . I  - 4 . 9  43.1 .PO2 
.202 71.2 -18.8 -1.8 1.217 93.2 .183 .e13 339.0 511.3 .713 1.032A 94 .8  ,909 4 .4  2 1 . 1  P12.9 .128 
14.29 9.79 4.53 4 . 5 0  1.89 5 . 2 6  11.72 2 /1 /1  31 .1  57 .6  51 .9  1.479 2,.066 13.2 18.6 5 2 . 5  98.60 1.576 
4-5690 











.169 218.2 . 3  
, 2 4 5  312.6 -23 .5  
. *?I  5 0 . 5  - . e  
14.39 9.69 4 . 5 3  
2.5 1.099 99.4 .250 1.222 309.6 512 .1  
- 2 . 0  ,634 90.4 .435 .981 180.5 436.3 
- . 3  1.188 66.7 .395 .132 111.2 171.3 
4 .50  7.89 5 . 3 5  12.99 2/2/1 31.1 72.6 
,916 1.527A 98.4 . I 3 5  - . I  -16.9 3 2 5 . 5  . e l 0  
,554 1.4060 111.0 1.326 .5 1 . 3  66.4 .411  
.4430 1.022A 95.6 .119 - 3 . 5  - 1 1 . 1  1 1 8 . 4  .e28 
16.0 .e71 8 .301  113.9 341.6 -5.1 91.90 1,456 
,191 227.1 9 . 2  4 . 4  1.105 98.5 ,249 1.237 315.1 108.2 ,929 1 .546A 99.5 ,742 - 2 . 1  -21.7 310.7 ,224  
~ 2 3 9  L51.1 - 2 6 . 5  - 1 . 2  ,130 1 0 1 . 1  .369 1.141 2 1 5 . 1  358.1 -1201  1.5620 8 9 . 6  1.379 - . 8  - 5 . 6  39.3 -199  
,189 70.0 -6l.A -7.9 1.216 92.5 .111 ,869 343.2 525.6 -716 1 .0221  9 3 . 0  -905 4 . 5  26 .8  2 i Z . l  . I f ?  
14.59 9.76 4 . 5 6  4.83 8 . 2 2  5.20 11.62 2 / 1 / 2  29.3 69.0 80.3 1.522 1 .992  1 3 . 1  16.6 $1.0 103.60 1.510 
4-5610 
4 - 5 9 5 0  
4-6002.0 
,191 2 2 1 . 1  9.2 
.231 251 .6  -26 .2  
,199 61 .1  63.2 
14.54 6 . 1 1  4 .56  
4.4 1.105 98.5 ~ 2 4 9  1.237 319.1 506.2 
-1.1 . I 3 1  106.6 .368 1.136 215.1 363.0 
8 . 0  1 .211 91.9 . I 1 6  ,810 341.1 5 2 4 . 1  
4 - 6 3  6.22 5.15 12.71 L f l l l  29.3 77.6 
,929 1.546A 99.5 .142 -2 .7  - 2 1 . 7  330.7 -204 
.120 1.5510 90 .8  1.379 - . 9  -6.3 36 .2  - 2 0 0  
, 711  1.023A 93.2 .906 -11 .4  -51.6 157.5 .LO9 
13.6 1.110 1 . 8 f O  75.9 15.1 -58 .9  IO5.00 1.012 
4-5670 
4 -5950  
4-6108.0 
a191 2 2 ? . ?  9 . t  4 . 4  1.105 96.5 -249 1.231 315.1 508.2 ,929 1.546A 99 .5  -742 - 2 . t  -L1.7 330.7 e224 
,280 316.1 -L1.4 -1.9 $621  87.9 ,452 .910 117 .4  441.2 .531 1.409 1 1 2 . 1  1.320 .I 1 . 2  ? 3 . 1  .SO3 
-503 55.7 .I) -4 1,171 84.9 ,124 , 7 1 4  116.4 178.2 . 4 l l D  1.016A 91 .3  , 1 5 4  -3 .2  -7 .4 111.3 *23r 
15.13 10.30 4 .56  4.83 8.22 5 . 1 4  13.13 2 /2 / l  29.3 67.2 16.0 .e31 6.376 178.4 352.6 - . 8  94.60 1 .277  
4-5100 4-5690 .I56 225.3 -42.4 -3 .3  1.122 
4-5950 4-6100.1 .230 255.3 -24.4 - .4  . I 3 0  
4-6100.1 4-6260 ,211 65.1  -68.1 -9.1 1.217 
14.60 9.10 4 . 1 1  1.10 9.00 
95.3 .253 1.288 
106.0 .366 1.125 
90.1 .112 .e69 
4.99 11.14 I f i f 2  
94.1 ,256 1.305 
105.3 .366 1.114 
89.9 .174 ,811 
4 .91  11.91 i f l / 2  
1 81.6 ,273 1.354 
I 101.3 ,371 1.143 
91.6 .225 .e81 
I 5.26 12.11 l f l / 2  
333.3 495.1 
212.1 314.7 




































88 .4  
1.916 
102.9 
9 5 . 6  
81.1  









1 .6  
-10.0 
4 0 . 3  









-2.1 i .121  
1.0 .124 
-10.2 1.219 





. I F 0  3.4 
1.374 -2.9 
.BO6 1 . 5  
76.8 S4.6 
1.319 - . 7  
. s t 1  -.t 
24.2 343.5 
. rea  2.0 
















4-5710 4-5890 .140 229.6 
4-5950 4-6105.9 .221 256.3 
4-6105.9 4-8210 .e36 82.0 
14.61 8.84 
4-5750 4-5690 . l e 8  211.7 
4-5950 4-0085.L -241 250.4 
lS.55 9.07 
4-9760 4-5890 ,143 211.0 
4-5950 4-6090.9 ,236 L51.5 
4-6090.9 4-6320 ,199 lOP.3 
15.73 9.13 













-1.0 1.132 85 .4  .e60 1.353 21.2 122.9 
-1.2 .131 106.9 .368 1.139 215.3 361.4 
-3.4 1.285 91.4 .e27 .a86 311.8 583.5 
0.62 9.99 5 . 1 1  12.25 l l l f 2  15 .1  111.9 
.9160 1.734A 105.5 . T O 8  1.8 -4.5 338.1 .LO4 
.120 1.5590 90.4 1.379 -.9 -6.1 31.3 ~ 1 9 9  
.686 1.087 19.4 .921  .4 -4.6 195.8 . I 1 5  
64.6 1.520 i.o?e e2 . r  ~43.0 14.9 145.00 i.sm 
IUL 1984) MAR8 ARRXVAL OATL 8 2445900 (10 i 
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6TOPOVER TIME s 60 DAYS 1984 INBOUND SWINGBY MI35lON DURITION 360 D A Y 3  
WARS ARRtVAL OATE 2445900 
10 JUL 1984 
I_- --_ I I_ 
LAUNCH ARRIVE WEE01 R A I  0 E C L i - i - i  -<-i --PSI ~ C ? E N ~ - S H A - - T H E T l  THETZPERIH ^APHEL ' P S I  2 V 2 I L DECLL RAP 6PEEC2 
DEPART SUNGBY $PEE03 RA3 OECL3 I 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  3PEEC4 
aWNG87 RETURN #PEE05 R A 5  DECLS I 5 V 5 PSI  5 ECCEN SNA THETI THE16 PERIH APHEL PSS 6 V 6 1 6 DECL6 R A 6  3PEEC6 
INC R A P  .DECLP ETA PERIC -. ___ _--_ PROP .AEE.ROVL OVA EVA DVO EVR TYPE SUN-t-SUN RI(*PPA- -:A -. E ._
1.460 89 .1  
1.6520 84 .0  
1.284A 101.4 
1.005 4.012 
4-3610 4-5900 . 241  182.6  4 . 3  1.2 1.063 103 .9  .210 1 . 1 5 0  283.0 542.4 .E39 
4-5960 4-6015 .9  .e66 247.7 -26.1 -1 .5  ,163 1 1 1 . 1  .400 1.180 223.1 338 .1  .7O8A 
4-6075.9 4-6170 . 245  10.8 -26.5 -4 .8  1.327 97 .9  .SO0 .987 324.6 410 .3  ,691 
1 4 . 9 0  11 .78  5 . 3 3  3.12 6 .53  6.45 14.00 2 /1 /1  66.4 12.2 2 8 . 6  
.708 1 .2  -16 .2  293 .4  . I 4 8  
1.380 - . 8  - 4 . 3  52 .0  ,245 
.991 1 . 9  . 3  194.9 . 2 8 1  
33.0 349 .4  4 8 . 7  108.00 3.066 
4-3610 4-5900 . E 4 1  182.6  4 . 3  1 .2  1 .063  103 .9  .270 1.150 283.8 542.4 .e39  1.460 8 9 . 1  .TO8  X.2 -16 .2  293.4 .148 
4-5960 4-6098.3 .267 2 5 1 . 6  - 2 4 . 3  -.I .153 109 .3  .384 1 .160  220.1 312 .0  .11S 1.6050 9 3 . 3  1 . 3 6 6  - 1 . 5  -9.2 30 .6  .220 
4-6096.3 4-6170 e 2 2 0  1 9 . 6  -18.0 -2.8 1.317 04.0 .367 1.126 345.0 4 5 4 . 5  . T i 3  1.140A 110.6 1.052 - 1 . 1  -11 .5  199.2  .3S5 
14.36 11 .24  5 . 3 3  3.12 8 . 5 3  3.91 15.32 2 / l / l  66.4 3 . 8  4 8 . 3  1.238 2 .444  18.4 121 .4  1 0 . 5  168.80 1 . 1 8 8  
4-5610 4-5900 - 2 4 1  182.6 4 . 3  1 .2  1 .063  103.9 .270 1.150 283.8  542.4 .E39 1.460 8 9 . 1  ,108 1 . 2  - 1 6 . 2  293 .4  -148  
4-5960 4-6129.0 -239  271 .9  -34 .1  - 3 . 5  .702 103.9 .385 1.068 204.6 406 .3  ,651 1.4800 102.4 1 .360  1 . 9  1.8 39.6  
4-6129.0 4-6110 ~ 3 2 1  6 2 . 6  -13.7 -3 .1  1 .442  81.6 .508 1.415 25.0  84.8 .6960 2.134A 115.8 1.135 - 3 . 6  -11 .5  202.o 1463 
13 .66  10 .54  3 . 3 3  3.12 8 . 5 3  5 .21  18.15 2 /2 /1  6 6 . 4  8 .2  31.1 .!I63 3,728 43.5 323.9  4 3 . 3  118.20 1.536 
4-5620 4-3900 .224 189.5  2 .0  1.2 1.069 102.8 .259 
4-5960 4-6068.1 .295 248 .1  -26 .5  - 1 . 6  .156 1 1 1 . 5  .412 
4-6068.5 4-6180 ,296  6 8 . 6  - 5 1 . 1  -10 .3  1 .294  97 .7  .241 
14.93  11 .10  5 - 0 6  3 . 2 3  6.64 6 .65  13.29 
4-5620 4-SSOO .224 189.5  2 .0  1 . 2  1.069 102.8 ,259 
4-5960 4-6139.1 .231 283.0  - 3 1 . 3  -2.1 .682 101.1 ,394 
4-8139.1 4-6180 -367 S 1 . 0  - 1 0 . 3  -2 .9  1 .359  75 .5  .401 
13.29  10.06 5 .06  3 . 2 3  6 .64  5 .00  16;35 
1.160 288.8 531.8 . e59  1.4604 9 0 . 8  ,113 1.0 -15 .8  302.0 -153  
' 1.166 221.5 3 2 5 . 3  .685A 1.6460 8 0 . 1  1 . 3 8 3  - . 7  - 3 . 3  5 6 . 9  ~ 2 9 8  
.914 339.4 486.5 -668 1.139A 103.1 ,946  1.8  22.4 202.8 ~ 2 4 1  
1 2/1/1 18.1 36.3  48.6 ,686 2.421 60.3 3 6 . 6  6 0 . 6  14.6L - 9 7 1  
11.180 288.8 531.6  .859 1.460A 9 0 . 8  ,113  1 . 0  - 1 5 . 8  302.0 ~ 1 5 3  
1.037 198.2  418.3 ,629  1.4460 105 .0  1.349 1 . 1  3.9 46.6 ,367 
I 1.086 53 .1  106.2 ,6310 1.495A 113.5 1,025 -4.2 -19 .1  LOO.0 a404 
, 2/2/1 38.1 12.8 14.4 6447 7.972 81 .5  340.2 8 0 . 9  95 .90  3 .114  
4-5630 4-5900 ,210 196.5 .2 1 . 3  1 .073  101.8 -251 1.170 293.9  532.8 .811 1.464A 9 2 . 4  ,718  . I )  -15 .4  3 0 9 . 2  .161 
4-5960 4-6013.9 .290 247 .8  -26.2 - 1 . 5  .161 111.2 ,403  1 .177  222.8 335.3 .103A 1.6510 8 3 . 0  1 ,381  - . 7  -4 .0  33.6  - 2 5 6  
4-6013.9 4-6190 -256  1 1 . 2  -51 .7  -9.0 1.289 96 .3  .225 ,900  324.7 492 .9  .698 1.102A 101.0 ,934 6.0 1 8 ~ 6  LO1.O .e06 







-210 196.5 .2 1 . 3  1.015 101.8 
.229 290 .3  -29 .8  -e.* .e69 99.2 
,393  46.0 - 1 . 2  - e . 3  1.289 12.3 
13.19 9.80 4.84 3.38 6.18 4 . 9 1  
. I 9 1  203.4 -1 .0  
-286  241.6 -26.0 
. e 3 3  72.1 - 5 4 . 4  

















i . 1 7 0  293 .9  532.8 
1.020 194.2  422.0 
-892  76.1 129 .1  
2/2/1 5 1 . 2  2 4 . 5  
1,181 299.2  528.1 
1.182 223.3 342.8 
.Be8 329.6  500.6 
W l / l  4 5 . 4  4 2 . 1  
1.181 299.2  528 .1  
1.001 191.3  426.1 
.809 9 2 . 5  148.2 
2/2/1 4 5 . 4  39 .1  
1 . 1 9 3  304.6 523.4 
1.183 2 2 3 . 3  348.9 
.a79 334.3 108 .9  




1 3 . 5  
.a93  . 112A 
. I 0 5  





. T l T A  
.110 






1 A T O A  
1.6510 
I . 0 7 1 A  
1.109 
1 .4101 
1 A 1 9 0  
I .093A 





9 2 . 4  
106.6 
109.5  
8 . 5 3 9  
9 3 . 8  






1 ,  143 
9 5 . 1  
8 6 . 9  
9 6 . 6  
r.121 
,118 - 8  
1.342 .9 
.929 -4.L 
130.8  318.1 
- 1 5 . 4  
3 .0  
-19.1 
-48 .3  
-15.E 
- 4 . 7  
18.4 
5 5 . 0  
-15.L 
2.6 
-11 .9  
-25.6 
-15 .5  
- 5 . 3  
20.6 
52 .7  
309.L 
m . 7  
195 .6  
64.5L 
315.4  
4 9 . 7  
L l 0 . 6  
8 8 .  1 L  
315.4  
5 9 . 3  
189.6 
8 5  I 5 L  
320.7 










1 . 3 7 1  
.169 
- 4 1 3  
* e66 
1.105 










1 .5  1.082 100.0 
-1 .4  ,163 111.0 
-8 .5  1.283 9 S . l  
3 . 5 6  6 . 9 6  8 . 4 0  
1 .5  1.082 100.8 
- 2 . 3  ,660  9 7 . 8  
-1.8 1.242 70.4 
3.36 6 .96  4 . 9 9  
1 .8  1.088 9 9 . 9  
- 1 . 3  .764 1 1 0 . 1  
3.75 7.15 6 .31  
- 8 . 3  1.280 94 .1  
.124 . 5  
1.389 - . E  
.924 S.3 













,197  203 .4  -1 .0  
.230 295.9  -28.4 
.413  4 4 . 9  -4 .8  
13 .20  9 . 6 5  4 . 6 5  
.186 210.5  - 1 . 3  
. e l 9  12.6 - 5 7 . 5  
14.56 10.81 4 . 5 0  
,282 241.1 -25.8 
.724 .I 
1 . 3 3 1  - 6  
.88L -4.0 
153.5  139.Y 
,730  . l  
1 .389  - . 8  
,915 5 . 0  
13 .1  eo.5 
4-5650 4-5900 .le6 210.1 -1.3 1 . 8  1.088 9 9 . 9  .240 1.193 304.8  523.4 .907 1.479A 9 5 . 1  . I 3 0  .1 - 1 5 . 5  320.7 a178 
4-5960 4-6153.3 . e 3 3  301.0 -21.1 -2.2 .652 98.1 ,416 .997 188.8 4 2 9 . 6  ,582 1.4120 108.9  1.332 .6 2.3 6 3 . 5  ,432  
4-6153.3 4-6LlO a432 4 6 . 3  - 2 . 4  -.9 1.213 6 9 . 0  .363 .165 102.3 161.4  ,4660 1.043A 100.0 -818 - 3 . 6  -15 .4  182.4 0233 

















- 1  71 
.e19  
.211 




1 3 . 5 1  




211 .8  
241.9  








49 .5  
9 . 5 4  




e 5  2 . 4  1 .094  
-25 .7  - 1 . 3  .164 
80 .0  8 . 4  1.214 
4 . 3 0  3 .98  1 .36  
.I 2.4 1.094 
-25.6 -1 .2  . I63  
-60 .6 ,  -8 .3  1 . 2 1 1  
4 . 3 8  3.98 7.36 
9 8 . 9  
110.8 
I 93.8  
I 8.27  
98.S 
110.5 
' 9 3 . 2  
I 6 . 2 3  
I 98.9  
9 4 . 4  
6 1 . 1  
i 5 . 1 1  
I 9 1 , o  
110.2 
t 92.5 
I 6 .14  
.e38 
, ,392  
. l o 3  















2/1/2 36.6  
. e r i  336.0 
518 .9  
351.5 
518.2 
1 2 . 6  
518.9 
354.4 






514 .8  
359.8 
5 2 5 . 6  
70.0 
. 9 2 l  
.119A . 112 








18 .3  
,933  
.720A 
. I 1 6  
61.4 
1.490A 96.Z 
1.8460 8 1 . 6  




1.032A 94.8  
1.344 8.021 
* 73 
, 1.39  
-90  
I I S .  












- .6 - 1 6 . 6  3L5.5 
- .9  - 5 . 0  43.9  
-11.8 - 5 8 . 0  159.4 
LO.8 -51 .9  95.00 
- .6  -16.6 325 .1  
-.B -6 -0  4 1 . 1  
4.9 t 4 . 8  L14.0 













.9 - 1 9 . 9  310.6 ,196 
.O - 6 . 7  37 .8  . P O 9  
.125 
1.311 
1 .205  310.1 
1.181 223.1  
.a73  338.9 
W l / l  36 .8  
4-5660 
4-5960 
4-615 I ,  e 
4- 1900 
4-615 1 .I 
4-6220 
.I P.4 1.094
- 2 5 . 6  - 2 . 1  .644 
- . E  - . 3  1.195 
4 .38  3 .96  1.38 
1 . 2 0 5  310.1 
.741 108.4 
2/2/1 38 .6  
1.218 315.9 
1 . 1 1 7  222.6 
.E69 343.3 
2/1/2 33.8  
.98r  m . 0  
1.4901 96.1
1.4060 110.0
1.022A 9 5 . 5
,294 8.281 
- .8  -18.6 3 2 5 . 5  
. 7  2 .1  6 7 . 1  
- 3 . 5  -12.0 1 1 5 . 9  







6.5 3 .1  1.106 
-25 .3  -1 .1  .761 
- 6 3 . 4  -8 .4 1.216 
4 . 3 3  4.21 7.60 
1.5034 91.3 
1.6340 89.8
1 .318  1 . 9 5 9  




i a  
4-5610 4-5900 , 1 1 3  228.0 6 . 5  . 3.5  1.100 9 1 . 0  ,234 1.218 315.9 514.8 .933 1,3051 9 7 . 3  a 1 4 1  -1 .9  -19 .9  330 .8  
4-5060 4-616J.4 , 245  311.8 -23 .8  - 2 . 0  .638 92 .5  .436 .916 183.2  437.4 .550 1.4020 111.2 1.523 - 1  1.8 7 2 , 3  
4-6161.4 4-6230 . I 1 5  5 4 . 2  . 9  - 4  1 .182  6 8 . 4  .400 .128 112.8 117.9  , 4350  1.0161 9 1 . 4  ,169 -3.Z -6 .5  1 1 1 . 3  


















~ 1 5 8  
e 9 6 0  
4-5660 4-5900 ,206  239 .2  
4 - 5 9 6 0  4-6092.9 ,213  2 4 9 . 1  
4-6002.8 4-6240 '211 68.6 
18.60 1 0 . 8 3  
4-5660 4-5900 .e06 239.8 
4-6166.3  4-6240 .305 60.1  
15.20 10 .41  
4-sw.0 4 - 6 i s 6 . 3  ,251 3 i r . 7  
25 .9  
- 2 5 . 0  
-61 .9  
4 . 7 1  
2 5 . 9  
- 2 1 . 6  
2 . 0  
4 . 1 1  
- 5 1 . 2  
- 2 3 . 1  
-70 .5  . 5.22 
1 . 6  
- . 9  
- 8 . 1  
1.17  
7 . 6  
- 1 . 9  
1 .o 
4 . 1 1  
- 5 . 5  
- . e  












1 .211  
0.61 
9 6 . 9  .233 
109 .9  *386 
91 .8  .113 
6.05 11 .65  
1 .231  321.8 
1.112 221.8 
.E68 3 4 1 . 5  
2 /1 /2  36.8 
910.4 
533.5 




9 8 . l  
502.9 
375. I 
5 4 1 . 1  
99.4  




6 3 . 1  
.94$ 
. I 2 8  
,4100 














1 .155  
t:KO 
98 .L  




. 3 8  
1 5 .  
.sa 
-8 .1  
- 1 . 1  
1 .4  
1 4 . 9  
-31 .8  
- 1 . 1  
34.7 
48 .4  
-31.0 
' 1 . 1  , - 1 . 4  






s 4 . 3  
2 1 1 . 9  
109.30 
1 338.4 
1 1 . 1  
I 169.8  
' 94.90 
1 328.3  
I 2 9 . 1  
I 110.90 
1 ~ 0 9 . 6  
96.9  .233 1.Z31 521.8 
9 0 . 0  , 4 5 2  .964 180.0 
64.8  , 426  .714 1 1 6 . 5  
5 .63  13 .16  21211 36.6  
9 8 . 2  
112 .8  
8 1 . 5  
8 . 5 1 9  
.14? -8.1 
. S I T  .I 
. 1 5 3  - 2 . 9  
11.8 396.1 
4-5700 4-5900 .164 215.4  
4-5960 4-6101.L .L64  252.9  
4 - 6 l O l . t  4-6260 .228 64.5  
94 .7  .232 
108.9 .383 
9 0 . 6  .112 
1.83 11.82 
' 1.218 3 3 4 . 8  ; 1.113 219.1  
.E69 316.2 i l / l / L  33.9 
9 9 . 8  
9 4 . 3  
88 .4  
1.891 
,759 6.8 
.384 - 1 . 1  
,904 6.1 
7 t . 9  14.3 11.28 10.05 
4-¶710 4-5900 .132 223.1 - 4 4 . 3  -3 .0  1 . 1 1 7  9 3 . 4  .e33  1 .270  341 .6  499 .8  ,914 1.568A 100.4 -164 4 . 3  Le1 331.5 
4-8960 4-6106.L -259 2 5 1 . 5  -21 .4  . 7  ,143 i08.3 . I 8 2  1.139 L l 1 . 0  381.1  .705 1.5140 9 6 . 0  1.381 - & . E  - 1 4 . 1  28.6 
4-6100. t  4-6210 - 2 4 1  61.2 -72 .7  -10.8 1.279 89 .6  .114 -671 $ A  194.0  .119D 1.022 87.1  -908 7.9 44 .3  LlO** 




,118 210.5 -25 .4  
e283 2 4 7 . 1  -25 .8  
-221 9 3 . 0  -19 .6  
1 1 . 5 4  10.04 3 .11  
- 1 . 3  
-1 .3 
-3 .4  
5.10 
1.120 8 7 . 1  
.164 110.8 
1.280 9 8 . 9  








4 7 . 6  
1.615A 
1.6490 











- . 8  
-.I 
343.4 
-1 .8  
- 5 . t  
-9 .8 
1 7 . 1  
338 .0  
46 .4  
186.L 
130.50  
















,134 205.3  - 2 l . L  
.P76. 248 .7  -23.4 
a 2 0 9  101.4 -21.1 





' l , .ll? 8 5 . 1  
,762 110.2 
1.284 9 8 . 1  
1 8.91  8.15 
- MAR8 ARRl 
.e49 
.388 
. e32  
[VAL 0 
12.32  
t . 2 9 5  2S.2  132.4 
1.118 222.6 359 .1  
,888 314.8 583.9 
1/1/& 20.9 152.4 












8 9 . 8  
l . 9 t 3  










1 4 t .  7 
-3.6 
-6.6 
- 1 . 5  






- I f . .  
50 .4  
















e 2 4 0  185.1 4 . 1  
.322 $247.9 -24.5 
.e24 18.5 -19.4 
S5 .6S  12.86 9 - 3 1  
4-5910 -940 183.1 4 .1  
4-6130.8 ..C88 L89.1 -5S.1 
4-0170 .345 61.8 - i 3 . 3  
11 .05  11.t8 5.31  
1 . 3  - .9 
-3.2 
L.99 
, i .oei i o 3 . a  
1 ,790 113 .4  
! 1.359 93.6 








1 4 . 1  





9 0 . 9  


















t 8 O . S  
41 .l 
LO1 a f 












I 1.061 103.8 
,716 106.7 
! 1.445 80.5 
I 6.40 5 .95  
-095 104.) I 1.358 15.0 
* 6.4L 5.56 






. 4 0 t  
.400 
16.44 
1.149 283.3  547.1 
1.001 L09.0 401.8 
1.439 tT.9 89.0 
me/*  18.1 8.1 
1.154 L88.S 543.0 
1.049 L03.S 416.1 
t.085 14.4  LO8.6 
titti  07.0  11.0 
1.453 
I .  St40  





. 4 t I  


























.ELI 189.9 L.5 
.1?9 50.9  -SO.L 
11.89 la.88 5.01 





t98  * 1 




MISSI@N OURATION : 560 C A Y S  
MARS ARRIVAL CITE 2445910 
28 JUL 1984 
LAUNCH ARRIVE 3PEEOl- R A l  OECLl I 1 V 1 --?S1 1 ECCEN SMA THE11 THE12 PERIH --APHEL--PSI 2 Y 2 I 2 OECL2 RA2 SPEED2 
DEPART SUNGBY SPEED3 RA3 CECL3 1 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL P31 4 V 4 I 4 OECL4 R A 4  3PEED4 
SUNGBY RETURN 8PEEC5 R A 5  CECL5 I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIN APNEL PSI 6 V 6 I 6 CECL6 RA6 WEE06 
- - __ ._ __ PROP__AER-O-D_VL - O ~ ~ - E ~ A  --OVD--EVR--T~PE-SUN k-3UN RI(APPA---A. E - LNC - EAP OECLP ET* PERlC 
4-5630 4-5910 +205 196.8 .7  1.4 1.073 101.5 .245 1 163 293.8 538.4 .878 1.448A 90.5 .723 - 7  - 1 6 . 0  3 0 6 . 3  
4-5970 4-6145.3 e247 285.2 -30 .8  -2.7 .682 102.4 .407 1:030 199.5 421.5 .611 1.4490 106.7 1.346 1.3 4 . 3  B5.4  -396  
4 - 6 1 4 5 - 3  4-6190 -396  46.0 -7 .2  -2 .3 1.288 72.1 .358 .892 77.1 129.8 .5720 1 .2 l lA  109.6 .929 -4 .3  - 1 9 . 0  1 9 5 - 5  ,327 
13.27 10.18 4.77 3.10 6.51 5.4). 14.76 2 /2 /1  59.8 24 .6  14.8 .383 7.770 129.3 341.8 - 4 9 . 0  34.2L 2.592 
4-5640 4-5910 a191 203.6 -.I 1.6 1.079 100 5 237 1 173 299 2 533 8 -895 t . 4 5 1 A  9 1  9 -728  - 4  -15 .8  3 1 3 . 3  - 1 5 5  
4-5910 4-6077.1 .337 246.2 -25 .1  -1.4 .797 114:6 :429 1:249 231:2 343:6 .713A 1.7840 8 S : l  1.405 - .9  - 5 . 4  47.5 
4-6077.7 4-6200 .e48 73.2 -57 .1  -9.4 1.283 95.1 .e06 .e87 329.1 500.9 .704 1,069A 98.8 .923 6 . 2  22.3 211.6 . l e 2  
1 1 - 5 5  12.33 4.57 3 .22  6.62 7 . 7 7  12.33 2/1/1 53.2 45 .0  55.6 .975 2.145 73.5 22.6 53.2 88.6L 1.118 
4-5640 4-5910 a191 203.6 - . 5  1.0 1.079 100 5 237 1 173 299 2 533 8 .895 1 . 4 5 1 A  9 1 . 9  -728 - 4  -15 .8  315 .3  
4-s970 4-6149.5 .244 290.4 -29.5 -2.5 .672 1Ol:O :412 1:016 196:6 425:s .598 1.4340 107.7 1.340 1 .2  3.6 19 .9  s.13 
4-6149.5 4-6200 .413 44.9 - 4 . 8  - 1 . 6  1.242 70.3 .352 ,808 92.6 148.3 ,5240 1.093A 104.8 ~ 8 6 2  -4 .0  -17.9 189.5 e268 
13.11 9 .90  4 .57  3.22 6 .62  5 .33  13.65 2/2/1 53.2 39.2 1 7 . 1  .352 6.744 1S1.3 341.4 -27.5 85.2L 2 .021  
4-5650 4-5910 ,179 210 5 - 8 1.8 1.085 99.5 .230 1 183 304 8 529 4 .911 1 .455A 93 .1  a732 .O -15.9 519.3 * * 6 0  
4-5970 4-6081.1 .333 246:4 -24:9 -1 .2  .796 114.2 .424 1:247 231: l  350:O ,718A 1.1760 8 7 . 0  1.405 -1.0 - 6 . 0  43 .5  -234 
4-0081.7 4-6210 .234 73.5 -60.1 -9 .1  1.279 94.1 .192 .878 334.0 509.0 -709 1.047A 9 6 . 8  -915 5 .8  24 .3  214.2 * 1 5 8  
1 5 . 4 0  12.04 4 . 4 0  3.36 8 .76  7.64 12.04 2 /1 /1  47.6 52.0 58.7 1.102 2.039 73.1 19.4 5 1 . 0  94.70 1.145 
STOPOVER TIME : 60 D A Y 3  1984 INBOUND SWINGBY 
- __ - .--  -. 
.179 210.5 
.243 295 .1  





1 5 . 3 0  11.78 
el68 217.5 
.e43 299.8 
,445  49 .2  
13.08 9 .17  






4 - 0 I S S . L  4-62IO 
- .8 
-28.4 
- 2 . 4  







- . 6  




4 .18  
1 .8 
-2.4 - . 9  
3.36 
2 . 2  
-1.1 
-9 .1  
3.52 
2 .2  
-2 .2  
- . 3  
3.52 
3 . 1  
-1.0 
-9 .2  


























98 .2  






.230 1.183 304.8 
.417 1.005 194.0 
.a60 .F67 101.8 
13.04 2 /2 /1  47.6 
.225 1.193 310.6 
.420 1.212 230.7 
.183 .873 338.8 
11.85 2 / 1 / l  43 .1  
.E25 1.193 310.6 
,423 -994 191.5 
,374 .744 107.4 
12.80 2 /2 /1  43 .1  
.222 1.204 316.5 
.411 1.235 230.0 
,177 .869 343.4 








61 .1  
525.1 























1 . 4 5 5 A  93 .1  .732 .O -1 
1.4230 108.6 1.335 1.1 
1.045A 200.0 .819 -3.8 -1 
.327 0.238 162.3 344.4 -1 
1.462A 9 4 . 2  .737 -.I -1 
1.7650 88.7 1 .405  -1.1 - 
1.032A 94.8 e909 5 . 7  2 
1.177 1.955 73.6 17.2 4 
1.4624 9 4 . 2  .737 -.I -1 
1.4140 109.5 1.331 1.0 
1.023A 95.5 .793 -3.5 -1 
.304 0.112 169.2 347.8 - 
1.471A 95.2 .142 - 1 . 5  -1 
1.7500 90.3 1.404 -1.2 - 
l .023A 9 3 . 0  - 9 0 5  5 . 0  3 

















. 9  319.3 
. 2  63.8 
. 6  182.6 
. 7  87.5L 
.O 324.7 
. 7  39.2 
.4 3  215.4 100 10 
8.8 324.7 
'.8 6 7 . 7  
' .4 176.0 
1.7 89.6L 
1.2 329.9 
.3 35 .4  











. 4 4 5  
,215 














4-5670 4-5910 .161 224.9 5 . 2  3 .1  i . 0 9 5  91.5 ,222 1.204 316.5 520.9 ,937 1.471A 9 5 . 2  -742  -1.5 -19.2 329.9 -111 
4-5970 4-6160.4 .e45 304.9 -25.8 -2 .1  .647 96.5 .431 .983 188.8 4 3 5 . 2  .560 1.4060 110.6 1.326 1.0 2 .6  71.9 ,463 
4-6160.4 4-6230 .463 5 3 . 4  . 9  .4 1.187 61 .1  -389 .731 111.0 177.8 .4470 1.016A 91.4 -770  -3 .2  - 9 . 1  171.4 -215  0 
13.23 9 . 5 3  4 . 1 8  3.70 7.10 5.35 12.80 2 /2 /1  39.6 86.4 1 8 . 5  .e81 6 . 2 0 8  174.5 351.4 -4 .4  91.40 1.46i?. 
4-saeo 4-5910 . l e 9  234.4 17 .4  5.2 1.100 96.4 . 2 i 9  1.214 322.7 517.0 .949 1 . 4 8 0 ~  90 .1  .747 -3 .7  -96.0 336.2 . m a  
4-$970 4-6093.1 .319 248.6 -24 .3  - .E  .787 113.2 .414 1 .221  229.0 366.3 .719 1.7320 9 1 . 8  1.402 -1.3 -8 .0  32 .2  ,226 
4-6093.1 4-6240 .226 69 .3  -68.6 -9.5 1.276 91 .8  ,173 .868 348.0 533.4 ,717 l.Ol8A 91.4 .903 0 .2  3 8 . 0  214.1 .13i? 
1 5 . 5 4  11.54 4 .27  4.00 7.39 7.27 1 1 . 7 5  2 /1/2 38 .7  81.8 05.3 1.173 1.855 70.1 14.6 4 7 . 2  110.20 1.002 
4-5660 
4-5970 







4-613r . e  
4-5620 
4 -5980  
4-6140.7 
n l69  234.4 17 .4  
,249 310.6 -23.9 
.484 58.8 2 .1  
13.73 9.73 4.27 
,137 213.6 - 5 6 . l  
.314 334.9 -13.7 
,822 83.9 4 .0  
15.68 11.05 3.90 
5.2 1.100 98.4 
-2.0 ,637 94 .6  
1.0 1.179 65 .9  





1.214 322 .1  511 .0  
~ 9 7 1  185.8 439.0 
.723 113.8 183.4 
2 / 2 / l  38.1 98 .6  
,949 1.480A 
,543  1.4000 
..4280 1.018 
17 .9  .210 
9 0 . 1  
111.1 
87.7 



















-2 .9  
3 5 5 . 6  
- 2 6 . 0  
2.3 
-6.3 




9 5 . 3 0  








- 2 1 5  
.a22 
.333  













- 4 . 5  1.110 92.9 
- 1 . 5  .595 82.5 
2 . 6  1.142 58.6 
4 .62  8 .01  7.15 
.215 
.520 
. I 2 3  
14.86 
1.244 343.4 507.0 
.925 172.8 457.6 
.686 126.6 193.1 




1 5 . 3  . l 5 5  










-3 .1  
9.4 
MARS A R R l  -- 
1 .4  1.060 103.9 
- 5 . 5  ,731 109.7 
-3 .3  1 .450  79.0 
2.96 6 .37  6 . 9 0  
1.4 1.066 102.6 
-3 .6  .709 107.5 
-3 .0 1.357 74.2 










IT€  = 2445920 ( 1 
1.143 282.6 552.8 
1.103 214.4 409.8 
1.403 31 .9  85.6 
2/2/1 8 7 . 7  8 . 4  
1.150 288.0 548.4 
1.067 208.7 411.0 
1.062 5 7 . 0  107 .5  
2 / 2 / 1  78.2 13 .4  











4 . 0  
- 4 . 1  
320.4 
1 .o 
2 . 2  
-4 .4 
49.4 
~ 2 4 2  1 8 3 . 7  4.9 
,305  269 .1  -36.4 
,371 60.4 -12.9 
15.20 12.24 5 . 3 4  
.221 190.4 2.0 
.e84 276.2 -32.5 
.390 50 .8  -10.0 
44.26 11.36 5 . 0 0  




8 7 . 2  
105.9 
$ 1 4 . 2  
6.575 
283.1 
42 .9  
201.4 





- 1 7 . 2  
14.4 
- 1 7 . 7  
57.0 
-17 .1  
1 . 5  
-16.8 
-73.7 
4 -5630  4-5920 ,203 197.1 1.1 1 . 8  1 .071 101.4 .241 1.158 293.5 543 .9  e879 1.438 88 .8  ,726 a7 -16.8 302 .1  e l37  
4-5960 4-6146.1 -274 281.7 -31.0 - 3 . 0  .695 105.8 .418 1.044 204.8 421.7 a 8 0 8  1.4800 107 .1  1 .351  1.0 5 . 6  5 6 . 5  e 4 0 6  
4-6146.t  4-6190 ,408 4 6 . 1  -7 .0  -2 .3  1.286 7 1 . 5  .364 ,886 79.2 130.8 ~ 5 6 3 0  1.209A 109 .9  -925 - 4 . 3  - 1 8 . 7  195.0 ~ 3 3 2  
13.M 10.82 4.73 2.91 6.32 6.09 14.35 2 /2 /1  69 .7  25.1 16.3 ,382 7.044 129.3 345 .4  - 4 8 . 2  64.1L 2.185 
4 - 5 6 4 0  4-5920 . l o 7  203.9 - . l  1 .6  1 .071  100.3 .231 1.167 299.1 539.6 e897 1.437A 9 0 . 1  ,732 . 4  -18.6 310.0 . 1 4 0  
4-5980 4 -6150 .1  .267 286.2 -30 .0  - 2 . r  .684 $04.4 .420 1.023 201.8 425.2 . I 9 6  1.4610 108.0 1 .345  1 . 1  4 . 7  60 .9  e422 
4 -6150 .1  4-8200 ,422 45 .1  - 4 . 5  -1.6 1.240 69 .9  ,357 . B O 5  94.0 148.8 .Si70 1.092A 105.0 . O S 6  - 4 . 1  -17 .8  189.1 .E71 
111.40 10.43 4 . 5 1  2.96 6.37 5.92 13.71 2 /2 /1  62.3 39.0 18.2 , 338  6.323 149 .6  313.9 - 2 6 . 7  85.3L 1 .799  
4-5650 4 - 5 9 e O  ,173 210.6 - . 4  1.8 1 .002  99.2 ,224 1.175 304.9 5 3 5 . 3  .913 1.438A 91.4 ,736 .U -16 .7  316.8 . i 4 5  
4 - 5 9 8 0  4 - 0 1 5 3 . 1  ,263 290.4 -29 .1  -2 .5  .675 103.1 .423 1.016 199.2 428.2 . 5 8 5  1.4460 108.6 1.539 1 . 4  4 . 1  64.7 ~ 4 3 9  
4 - 0 1 5 3 . 5  4-6210 , 4 3 4  48.4 - 2 . 4  - . 9  1.212 68.8 ,365 .764 102 . I  161.5 . l a 5 0  1.043A 100.0 . O i l  - 3 . 0  - 1 9 . 3  182.5 - 8 3 4  
is .19  1 0 . ~ 3  4 . 3 3  3.05 6 .46  5 .81  13.08 56.0 5 5 . 6  19.3 ,318 5.952 160.3 340.3 - 1 0 . 5  8 7 . 5 ~  1 . 5 1 7  
4-5060 4-5920 -161 217.3 . 7  2 .2  1.067 98 .2  ,217 1.134 310.9 531.2 ,927 1.442A 92.4 .740 - . 4  -17.4 322.0 * l S Q  
4-5900 4-0156.8 ,260 294.6 -28 .1  - 2 . 4  .661 101.8 .427 1.004 196.8 431.1 , 5 7 5  1 . 4 3 3 0  109.6 1.534 1 . 3  5 . 7  6 8 . 4  , 4 4 1  
4-6156*8  4-6L20 ~ 4 4 7  49.3 - , 6  -.S 1.196 68.0 .S78 .743 107.8 170.7 . 4 6 l C  1.022A 95 ,s  -792 - 1 . 5  - 1 2 . 3  1 r5 .9  
13.06 9.90 4 .18  8.16 6.51 5.72 12.82 L / 2 / l  50 .8  71.7 19.5 . S O 0  5.892 167.L 3 4 9 . I  - 1 1 . 5  89.4L 1 .469  
4-5670 4-5920 , 1 5 3  224.2 4 . 3  2.6 1.092 97 .1  ,212 1.193 317.0 527.2 .940 1 ,446A 93.4 ~ 7 4 5  -1 .2  - 1 9 . L  318.4 *157  
4-5980 4-6160.3 ,257 299.2 -L7.O -2.2 . O S 8  100.3 ,432 .992 I 9 4 . 2  4 3 4 . 1  ,563 1.4210 110.4 1.329 1 s t  5 - 5  72.3 
4*616P*3 4-6230 ,462 5 3 . 4  . 9  .4 1.187 67.2 .388 .732 110.8 177.8 .4480 1.016A 91.4 , 7 7 7  -3 .2 -9 .1 171.4 : * 
13.03 9 - 7 1  4.08 5.30 8 .70  5.86 l e . 7 9  L/2/1 40.0 86.4 19.1 .e82 0.027 172.4 352.3 - 6 . L  91.00 1.418 
4-5680 4-5920 .152 231.9 13.1 4.1 1.096 96 .1  .e08 1.202 323.4 523.5 -951  1.4521 94.L ,749 
4-5900 4-6164.1 -256  304.3 -25.6 -2 .1  .a48 98.6 .439 .980 191.3 437.4 .549 1.4100 111.4 1.324 
4-6164.1 4-6240 .478 58.4 2 . 1  1.0 1.181 66.3 .403 .726 113.0 183.4 .4340 1.018 87 .7  . I 6 8  
13.19 9.70 4 .00  3.46 6.89 5.64 12.93 2/2/1 4 4 . 1  98.0 18.3 .e63 6.293 176.3 
4-5690 4-5920 . I 9 2  244.4 33.1 8.1 1.099 95 .0  .e06 1.210 330.1 520.1 .961 1.459A 95.0 ,753 -6.8 -37 .3  343.7 - 1 9 2  
4-¶980 4-6166.4 ~ 2 5 8  310.4 -23.7 -1.9 .037 96.5 .449 .967 188.2 441.1 e533 1.4000 112.5 1.518 1.1 2 .7  0 1 * ?  -499 
4-0168.4 4-6158 .499 64.4 3.2 1 . 5  1 .171  05.2 ,419 . I 2 1  111.0 187.9 ,4190 1.024 84.4 -762  -L.O - 4 . 0  l7O.O 
14.34 10.L6 4 .58  4.00 1.41  5.60 13.20 L /2 /1  4?.9 108.D 17.3 .E41 0.610 170.0 .L L.4 94.30 3.366 
4-5710 4-5920 e173 108.2 - T l . l  -1.0 1.104 92.5 .e02 1.225 345.0 514.4 ,978 1.473A 96.1 ,759 8 .7  19.4 1 2 3 . 0  
4-5980 4-0179.8 -278 325.9 -17.7 -1 .6  .OlO 
90:g 
:484 ,938 180.0 451.D ,485 1.3890 116.1 1.303 1.1 t?.L 94.6 - 5 6 5  
4-6170.0 4-0270 - 5 6 5  79.0 4.5 L.S 1.164 61 473 .709 120.S 194.3 .3130 1.044 77.0 ,741  -1.8 - 3 . 7  171.7 .COO 
4-5720 4-5920 .110 C00.4 - 5 4 . 1  -4.0 1.103 91.2 ,202 1.L31 352.9 512.2 .983 1.4191 96.5 a70L 4 .9  0 . 8  330.6 a 1 9 3  
4-5900 4-6188.7 -314 337.0 - l L . O  -1.3 . S O 0  83.5 .5L7 ,915 174.1 459.0 -433 1.391 119.7 I.LD1 1.1 1.S 105 .0  *e34 
4-0%00.? 4-0LOO -034 91.0 4.5 L.9 1.145 58.0 . I S 1  .OD0 lL8 .5  195.8 .SLID 1.017 73.7 .?e3 -1.0 - 4 . L  18400 . S S l  
11.11 10.11 4 . 3 1  4.00 1.90 8.19 14,19 i /wi 41.7 120.0 15,s . loo ?.so0 i m . 8  1c.i 9 .e  91.50 1 . ~ 4 ~  
i4.00 i o m  3 . w  4.00 1.49 7.15 15.C3 i t r t i  s8.0 1~3.r 14.5 . s a  e.050 ie0.3 e i . 9  io.? ioc.10 1.05s 
- L . 6  -LS.O 3 1 4 . 5  ~ 1 6 5  
1.D 3 .0  76.7 .476 
-3 .0  - 8 . 5  169.4 ,224 
1 3 5 5 . 9  - 1 . 7  92.60 1.390 
14 6 
1984 INBOUND SWINGBY Ml33lON DURATION z 560 D A Y S  
WARS ARRIVAL DATE t 2445930 
11  AUG 1984 - 
LAUNCH ARRlVE--3PEECl R A l  C E C L l  
DEPART SUNG81 SPEED3 R A 3  OECL3 
8UNGBY RETURN I IPECC1 R A 5  DECLS 
4-1630 4-1930 .EO3 197.6 1 .3  
4-5990 4-6147.3 e309 279.9 -31 .1  
4-6147.3 4-6190 .427 46.4 -6 .8  
1 4 . 5 4  11.73 4.73 
PROP AERO . OVL __ - _ _  
1 1  v 1  
I 3  v 3  
I S  v 5  
-__ D V * E V A  
1 .6  1.070 
-3.4 - 7 1 1  
-2.4 1.281 
2.81 8.22 
F S I  iCCEN- SMA -THE11 THE12 PERlH APHEC P S I  2 V 2 - t  2 OECL2 R A 2  3PEEO2 
P S I  3 ECCEN 3WA THE13 THE14 P E R l H  APHEL P S I  4 V 4 I 4 DECL4 R A 4  8PEEC4 
P S I  1 ECCEN SWA THE11 THE16 PERXH APHEL P S I  8 V 6 I 6 DECL6 RAE 3PfEO6 
-O~D--EV~--TJPE--SUN k.SUN R-?!PPb----A- --- E _--tNC -RAP DECLP ETA CERIC 
101.4 .240 1 . 1 5 5  293.0 549.3 .E78 1 .432  
109.2 .434 1.064 209.9 422.6 .602 1.5270 
70.5 .375 .878 82 .0  132.2 .149D 1.2081 
7.00 15.01 2/2/1 80 .5  25.9 10.0 -330  
100.2 $229 1.162 298.8 5 4 5 . 1  .E97 1.428 
107.8 .435 1.046 208.9 425.0 ,591 1.5000 
69.0 ,369 .798 96.7 149.6 .SO30 1.OSZA 
6.11 13.84 2 / 2 / 1  72.6 4 0 . 4  19.5 a314 
99.1 . e l 9  1.170 304.7 141.0 .913 1.426 
106 .6  .436 1.031 204.3 428.6 .581 1.4800 
6 8 . 1  ,376 .758 104.9 162 .0  .4730 1.043A 
6.55 13.18 W 2 / 1  65 .7  16 .3  20.4 a299 












,733 . I  - 1 7 . 8  991.0 
1.357 2.3 8 . 9  56.0 
.920 -4 .4  -16.3 194.2 
129.9 349.1 -48.8 84.2L 
.137 .4  - t ? . ?  305.5 
1.350 2 . 0  5.7 62.3 
.E52 -4 .1  -17 .0  188.4 
148.6 348.8 -29 .2  85.8L 
. I 4 0  .O -11.8 313.0 
1.345 1.6 8 . 0  66.0 
.El0 -3 .8  - 1 4 . 7  181.8 













4 - 5 6 4 0  4-5930 
4-5990 4-6151.2 
4 -6151 .2  4-6200 
4-5650 4-5930 
4-5990 4-61 54.5 
4-8134.5 4-6210 
4-5860 4-5930 





e 1 8 5  204 .2  
.299 283 .8  
.430 4 5 . 6  
14 .04  11.23 
.170 210.8 
-292  287.4 





. i s 7  217.3 
. I  
-30 .1  
- 4 . 4  
4 .49 
- . 2  
-29 .3  





4 .13  
3 .6  
-27.5 
. 9  
4 -01 
1 .7  1.075 
-3.0 .699 
-1 .7  1.235 
2.80 6 . 2 1  
1.8 1.080 
-2.8 .689 
- .9 1.208 
2.84 6.21 
2.1 1.08s 98.0 .zie 1.177 310.9 537.1 1 . 4 2 7 ~  90 .8  .744 - .4  -18.3 319 .1  . i s ?  
-2.6 .679 105.3  .438 1.017 eoi.8 131.3 .572 1.4620 110.0 i . 3 3 9  1 . 6  4 . 5  69.7 .439 
-.3 1 . 1 9 2 -  67.4 .385 .738 109.4 171.0 ,4540 1.OZZA 95.6 .786 -3 .5  -11 .7  175.7 .I!&?! 
2 .90  6.31 6 .39  12.90 2/2/1 59.8 72.2 20.4 .286 S.637 165.4 351.P -12.8 8 9 . l L  1 .321  
2 . 6  1.089 96.9 .EO6 1.18s 317.3 133.4 .941 1.4291 91.7 . I 4 0  -1.0 -19.8 325.9 ~ 1 4 1  
-2.4 -670 104.0 ,441 1.004 199.3 434.0 .561 1.4460 110.7 1.334 1.5 4.0 7 3 . 5  ~ 4 1 0  
.4 1.184 66.7 .395 .728 112.0 177.9 .4400 1,016A 91.4 ,712 - 3 . 2  -8 .1 171.3 .el9 
2.98 6.39 6.25 12.86 21211 55.0 86.6 19.6 ,272 5.802 170.5 3S4.1 -7 .8  01.10 1.306 




4-5660 4-5930 -141  230.5 10.3 3.5 1.093 95.8 .e01 1.192 323.9 529.9 .953 1.432A 90.5 .151 -Psi -23.C 331.0 ,148 
4-5990 4-6164.5 ,275 299.5 -26.4 -2 .2  .619 102.4 .445 .990 196.5 436.9 .550 1.4310 111 .5  1.328 1.4 3.8 17.6 ,483 
4-6164.5 4-8240 -483 58.7 2.1 1.0 1.179 66.0 .407 .723 113.7 183.4 .4290 1.018 87.7 .766 -2 .9  -8.3 169.5 .e26 
15-18 10 .01  3.95 3.11 8 .52  6.12 12.97 2/2/1 1 1 . 5  98.6 18.9 .E57 6 . 0 9 0  174 .6  357.3 -3.4 92.10 1.311 
5 .6  1.096 94.7 .197 1.199 330.8 126.7 ,963 1.436A 9 3 . 2  ,754 - 4 . 3  -31.4 339.2 -16% 
-2.0 .648 100.6 A 5 1  .976 193.5 440.2 ,536 1.4160 112.4 1.322 1.3 3 . 3  82.2 ,499 
1.5 1.177 65.2 . 4 i 9  ,721 i i 5 . 0  i e 7 . 9  .dig0 1.024 84.4 - 2 . 8  -4.0 170.0 .erg 
3.38 6.78 6.03 13.20 z/e/ i  50.9 108.2 1 7 . 8  .e42 6.414 176.7 1.0 .r 93.90 1 . 3 2 2  
-1.9 1.101 90.9 .191 1.215 354.4 519.6 ,983 1.447A 94.6 ,762 6.8 16 .8  325.4 ~ 1 8 5  
-1.4 -605 91.3 ,495 ,927 181.3 413.9 .468 1.3850 1 1 7 . 1  1.298 1.2 2.4 101.2 .583 
2.8 1.164 60.9 .487 . T i 0  121.2 198.9 .364D 1.056 75.2 .711 -1.3 -4 .5  182.9 ,320 
3.92 7.32 6.35 14.61 1/2/1 49.4 125.3 14.2 ,177 8 . 0 9 2  169.3 17.9 10.8 9 9 . 4 0  1.253 
4-5690 4-5930 e 1 5 3  238.9 
4-J990 4-6168.4 .212 304.8 
4-6168.4 4-6250 .499 6 4 . 4  
13.50 10.12 
4 -5720  4-5930 - 1 4 0  187.2 
4-5990 4-6184.6 ~ 2 8 4  327.6 
4-6184.b 4-6280 .583 8 7 . 1  
14 .21  10.28 
4-5730 4-5950 e l 0 8  196.2 
4-5990 4-6194.0 .319 339.8 
4-6194.0 4-6290 ,655 99 .0  
14.54 10.91 - 




- 6 5 . 7  
- 1 6 . 7  
4.9 
3 .93  
-10.9 
-10.0 
4 . 7  
3.62 
-3.6 i.ioo 8 9 . 1  .is1 1.218 3.2 158.z . W S D  1 . 4 5 0 ~  94.9 . r e 3  4 . 3  8 .1 3 ~ ) o . e  . i r e  
-1.1 .sei  84 .1  . ~ 3 9  .904 i 7 4 . 9  462.5 . d i e  1.391 i z0 .8  1.28s 1 .3  2.2 112.0 . ~ Y S  
3 .2  1.146 57.0 ,546 .692 127.3 197.6 .3140 1.070 7 1 . 0  ,728 -.5 - 5 . 8  190.9 ,375 
3.63 7.03 7.29 11.74 1/2/1 43.8 127.1 13 .2  .140 8.676 168.4 28.3 11.6 103.0D 1 . 0 7 5  
-- WARE ARRIVAL DATE = e445940 m r  AUG 1984) 
1 . 6  1.069 101.6 .241 1.113 292 .1  5 5 4 . 4  . 8 7 S  1.431 85 .5  .738 .I - 1 8 . 7  291 .1  .133 
-2 .5  1.276 6 9 . 1  .391 ,867 8 7 . 0  134 .0  .528D 1.207A 111.1 .912 -4 .6  - 1 7 . 7  193.1 a312 
2.81 6.22 8.13 15.26 2/2/1 91.8 26 .9  19.7 ,293 5.845 131.0 352.8 - 4 4 . 9  8 4 . 4 1  1 .418  
-3 .9  . n o  i i 2 . r  .457 1.093 214.9 423.8 ,594 1 . 5 9 2 ~  108.0 1.366 2.9 8.2 59.7 .453 
4-5630 4-5940 .205 198.2 1.3 
4-6000 4-6148.9 ,351 279.6 - 3 1 . 1  
4-6140.9 4-6190 .453  46 .7  - 6 . 6  
15.11 12.90 4 . 7 7  
4-5640 4-5940 .186 204.7 .2 
4-6000 4-8152.7 . 338  283.0 -30.1 
4-6152.7 4-6200 .461 46 .2  -4 .3  
15 .02  12.29 4 . 5 0  
1 .7  1.074 100.3 ,228 1.159 290 .1  550.5 .E91 1.424 86.9 - 7 4 2  .4  -18.8 300.2 ,128 
- 3 . 3  ,716 111.4 . 4 5 5  1.070 211.9 426.9 . S O 3  1.5560 109.1 1.358 2.4 6 . 7  64 .1  - 4 6 1  
- 1 . 7  1.228 67.8 .386 .787 100.5 110.9 .4830 1.091A 105.8 .E42 - 4 . 2  -18.2 1 8 7 . 4  .289 
2.73 6.15 7.79 14.03 2 /2 /1  83.7 41.5 21.0 .282 5.100 148.2 350.0 -20.9 86 .5L  1 .270  
4-1650 4-5940 .169 211.1 - . 3  1.8 1.079 9 9 . 1  ,217 1.166 304.3 148.6 .913 1.419 88.2 ,741  .O -19.0 308.2 . l e 7  
4-6000 4-6158.0 .328 286.1 - 2 9 . 2  -3 .0  .704 110.1 A 1 4  1.051 209.2 429.6 .674 1.5280 110.2 1.351 2 .1  5 . 8  87.9 .410 
4-6158.0 4-8210 .470 4 7 . 8  -2 .3  -1.0 1.200 6 7 . 0  ,393 .748 108.1 162.0 .4540 1.042A 100.S .799 -3 .9  -13 .8  181.0 .e50 
14 .51  11.80 4.28 2 .71  6.12 7.12 13.35 2/2/1 76.4 57.3 21.8 .e73 5.327 157.9 351.8 - 1 9 . 1  8B.7L 1.180 
4-3660 4-5940 .ill 217.4 - 4  
4-8000 4-6159.1 .319 289.3 - 2 8 . 4  
4 -6159 .1  4-6220 . 4 I 8  50.8 -.6 
14 .11  11.38 4.10 
4-1610 4-5940 .143 223.6 2.8 
4-6000 4-6162.3 ,311 292.7 -27 .8  
4-6162.3 4-6230 .487 5 4 . 8  .8 
1 3 . I 9  11.03 3 .96  
2.1 1.083 91 .9  
-2 .7  ,694 108.9 
- . 3  1.185 66.4 
2 .4  1.087 96 .8  
- 2 . 5  ,683 107.6 
.4 1.178 65.8 
2.78 6.18 7.06 
2.72 6.13 7 .28  
.EO8 1.173 310.6 542.9 .928 1.417 89.2 .748 
.414  1.035 206 .1  432.1 .165 1.5010 110.7 1.345 
.401 .729 112.1 1 7 1 . 4  .4370 1.022A 95.7 , 7 7 1  
13.05 2/2/1 70.0 72.9 2 1 . 1  .e63 1.363 164.3 
.455 1.019 204.1 434.6 ,556 1.4830 111.4 1.339 
.410 . I 2 1  114.3 178.1 .425D 1.016A 91.3 ,783 
12.99 2/2/1 64.6 86 .9  20 .8  .214 S.548 169 .1  
.mi 1.179 317.2 539.3 .94z 1 . 4 1 7 ~  90.2 . v i  
- . 4  -19.6 
2.0 5 . 1  
-3 .5 -10.8 
353.9 - 1 3 . 6  
- . 9  -20 .8  
1.8 4 . 8  
- 3 . 2  -8.0 
356.5 - 8 . 8  
315.4 . I 2 8  
71.5 ,478 
1 1 5 . 3  .L31 
90.40 1.149 
3 2 2 . 0  ,130  
171.3 .Z28 
91.80 1.154 
71 .2  , 4 8 7  
4-5680 4-5940 .134 229.6 8 .2  3 . 1  1.091 91.7 ,135 1.188 324.1 538.0 ,954 1.417A 91.0 ,754 -1 .7  - 2 3 . 5  328.3 . I 3 4  
4-6000 4-6161.6 3 0 3  296.6 - 2 6 . 7  -2 .3  -672 106.2 .457 1.004 201.4 431.3 , 5 4 1  1.4620 112.0 1.333 1.7 4 . 2  79.2 .497 
4-6185.8 4-8240 .491  59.6 2.1 1.0 1 . 1 7 4  65.3 . 4 i 6  .717 1 1 5 . 5  183.4 . ) I 70  1.018 87 .6  .758 -2 .9  -5.0 189.7 .e34 










































95 .3  
10.37 
-. - 




38 .9  
- 2 4 . 0  
4 .0  
4 .38  
- 5 9 . 1  




- 2 . 1  
1 . 5  
2 .99 
6 .O 
-1 .9  
2 .O 
3 . 5 8  




1.093 94.5 .191 1.192 331.2 533.0 .964 1.419A 
,660 104.5 .460 .983 198.4 440.2 ,534 1.4430 
1,173 64.7 .a28 ,717 118.3 187.8 .4lOD 1.024 
6.40 6.67 13.29 2/2/1 57.9 106.1 18.4 ,232 
1.095 93 .3  .137 1.197 338.7 530.4 ,973 1.42lA 
91.8 .757 
112.8 1.326 




81 .2  ,758 
8.719 175.6 
- 3 . 2  
1 * 8  
- 2 . 6  
2 . 8  
- 7 . 0  
1 . 5  
8 . 8  
1.8 
1 .4  
-.e 
-e .3  
r d . 6  
-29. 1 
3.8 
- 4 . 5  
-.e 
-42 .8  
3.5 
- 3 . 9  
L . 9  
14.7 
2.8 





3 4 5 . 5  
8 8 . 4  
1 7 2 . 8  
95.80 
170.3 




, 1 4 1  
~ 5 0 9  
.24 7 









.E47 102.5 . 4 6 5  .972 135.2 4 4 3 . 4  . I 2 0  1.4240 
1.112 63.9 .440 .717 117.0 191 .6  .402D 1.033 
8 .98  6.10 13.58 2 / 2 / 1  60.6 1 1 5 . 5  17 .1  ,219 
1.097 89 .3  .183 1.206 4 . 5  165.5 .9850 1 .427A 
,597 92 .2  .509 .917 182 .2  457.2 - 4 5 0  1,3830 
1.163 59.8 . S O 8  .110 122.4 198.9 .3110 1.069 
0.85 6 . 6 1  15 .12  1/2/1 13.9 128.7 13.2 -163 




8 . 6 7 2  168.3 
4-5650 4-5950 
















* -ao io 4-615r.g 
,171 211.6 -.I 
.372 286.3 -26 .9  
.498  4 8 . 8  -2.2 















1 . 5  1.161 





-3 .2  .m 
- . a  1.175 
r.8 i.080 
-r.e .e71 
99.2 .211 1.164 
113.0 . 4 7 7  1 .080 
85.4 .416 .755 
8.10 13.60 e /2 /1  
98.0 ,207 1.170 
112.5 ,475 1.010 
64.9 .424 . r i a  
8.39 13.27 Z / W l  
303 .1  551.9 
I 213.8 430.9 
112.1 163.6 
87.7 58.4 
I 310.1 548.4 
1 2ll.Z 433.3 
I 111.7 171.9 
81.1 73.6 
,911 1.416 86 .7  . 7 5 0  .O 4 0 . 3  302.8 
,564 1.1950 1 1 1 . 1  1.160 2 . 5  6.1 7 0 . 2  
.429D 1.042A 101.0 .783 -3 .9  -12.6 180.1 
23.0 .242 9.019 157 .1  354.0 -19 .5  89.9L 
. i 5 5  217.8 - . l  
.360 289.1 -28.1 
. S O 4  52.0 -.E 
11.12 12.49 4.10 
. I 4 1  223.8 1.9 
. I 4 9  292.0 -27.3 
.511 56.1 .8 
1 4 . 8 1  12.04 3.95 
.131 L29.2 6.3 
.339 295.4 -28.5 
.519 60.9 2.0 
14.31 11.64 3.84 
.927 1.412 8 1 . 8  .753 - . 3  -LO.9 310.3 
. 5 5 8  1.1630 111.8 1.353 2.3 5 . 7  73.9 
.4140 1.022A 91.9 .761 -3.5 - 9 . 7  174.6 
.942 1.409 88.8 . 7 5 1  - .8  -22.1 317 .1  
. 5 4 7  1.5340 112.4 1.346 2.1 5 . 1  7 1 . 8  
22.7 ,237 s .oei  i 6 3 . 6  35r.o -13.8 91.50 
,4040 1.0ie.1 91.3 .?so - 3 . r  - 7 . 1  171.3 r i , o  .e30 s.rve i e 8 . c  819.1 -9 .4 PL.ED 
-1.1 -L4.3 323.f  . I C 4  
1.9 4.6 81.4 .I19 
-r,b - 5 . 1  s r o . ~  .c40 
L.3 - 5 . 6  93.80 1 . 0 L 3  
.S27 234.6 14.8 
. t e e  299.2 -25.5 
.St8 68.3 3.0 
14.07 11.33 3.00 
.M r4i.r re.8 
.sao 7e.3 3.9 
.319 303.0 -L4.3 
14.10 11.11 3.94 
-4.0 -87.4 338.4 ,141 
1.7 8.0 9o.c ,839 
-tat -3.0 173.3 . C l L  
C . l  1 .4  @8,00 1.227 
147 
--- - -  - - __ 
LAUNCH ARRIVE 5PEEDl 
DEPART SUNGBY WEE03 
BUNGBY RETURN 6PEEC¶ 
14.55 
STOPOVER TIME : 80 D A Y S  1984 INEOUNC SUINGEY MISSION CURATION 2 580 C A Y S  
MARS ARRIVAL CATE 2441950 
6 SEP 1984 








.714 94.5 5 .2  3 . 1  
10.93 4.17 3.68 
v 1  
v 3  





_ _  
i .a94 










WET8 P E R I H  
SUN R-UiPPA- 
172.2 .9810 
4 5 5 . 2  .460 
199.2 .559D 
129.0 13.6 
APHEL PSI 2 V 2 
APHEL P S I  4 V 4 
APHEL PSI  8 V 8 
- A  E INC - 
i.4ii~--gi.i-..ree 
i.s~sc 111.7 1.291 
1.069 72.6 - 7 5 8  
,166 6.4S5 169.4 
I 2  
I 4  
I 8  
R A P  - 
8.1 
1 . 5  
-.9 








10 .5  
- _ _  
R A 2  5PEEC2 
R A 4  SPEED4 






4-5700 4-5980 -124 235.7 22.9 4.4 1.092 93.2 .I60 1.167 336.6 142.5 ,973 1.401 89.1 ,768 
4-80LO 4-8176.4 , 3 5 5  302.6 - L 4 . 1  -1.9 .e72 110.3 -496 1.003 20b.l 444.7 .108 1.5000 111.3 1.33). 
14.75 lL.01 3.70 2.7t 8.13 O.P.4 13.97 2/Wl 74.7 114.8 18.6 ,190 0.130 175.9 
4-1110 4-1980 .I82 L48.1 41.1 7.1 1.093 9L.O .177 1.190 346.0 140.5 .979 1.400 89.9 ,707 
4-0010 4-6180.4 ,349 307.1 -tL.O -1.7 .OS$ 100.2 ,490 .OB9 200.7 447.6 ,493 1.1710 118.0 l.SL2 
4-OlIO.4 4-8270 .97L 80.3 4.4 t . S  1.101 01.4 ,400 ,708 1Pl.3 194.1 -3870 1.044 77.0 ,743 
15.L9 le.08 4.19 3.tl 6.82 7.90 14.C7 L / t / l  75.0 100.0 17.2 ,104 8.885 175.3 
4-¶?40 4-5980 ,139 168.8 -59.0 -8.1 1.090 07.8 .173 1.191 11.0 178.0 .98tD 1.4001 00.4 ~ 7 8 8  
4-01IS.O 4-0800 .e61 103.7 5.2 3.5 1.182 90.5 . I t 3  .?11 la3.4 LOO.? .3390 1.083 70.1 ,756 
14.26 11.09 8 . O t  3.17 6 , S O  7.17 15.SS l/t/¶ 71.0 131.4 12.7 -111 0.040 160.0 
4-oire.4 *-OLIO ,582 73.9 8.7 e.o 1 . 1 ~ 0  6 i .o  .473 ,702 rei.$ i9i.o .3?00 1.033 80.4 .737 
4-eoto 4-oi9~.1 ,335 527.3 - 1 5 . 5  -1.0 .597 90.1 .st4 .air ioo.o 450.t ,436 r.se70 118.11 i.2oi 
- 3 . I  -54.9 331.0 . l e 8  
1.9 4.1 9L.7 . 5 6 C  
-L.l -3.L 174.0 e L 8 6  
1t.l e3 90.70 *e77 
148 
OlOCOVCR TIME 8 60 O A Y S  1984 INBOUNO SWINGBY MISSION OURATION : 600 0 I Y S  
WARS ARRIVAL OATE = 2445840 
19 w r  i o d i  
4-5600 4 -5840  ,306 173.7 3 .5  
4-5900 4-6067.5 .;BO 872.4 -33.0 
4-0067.1 4-6200 . 2 5 5  68.6 5 2 . 1  
15.89 10.33 6 . 5 2  
* 2  1.077 107.4 ,137 1,199 280.1 516.1 .795 1.604A 101.2 ,664 1 . 7  - 1 7 . 1  295 .5  e245 
-2.4 ,668 9S.2 .360 1.082 189.4 327.3 .693A 1.4710 81.5 1.358 - 7  4 . 0  53 .2  * e 5 5  
9 . 1  1.274 96.6 .20S ,872 319.3 507.6 .693 1.051A 9 7 . 6  SO13 -12 .2  - 4 9 . 3  159.9 *e43  
5.35 8.74 3.81 15.23 2/1/2 32.3 63.7 49.S .927 2 .591  79.2 33.7 - 5 9 . 5  75.5L 1.290 
4-5600 4-5640 .306 173.7 3 .5  
4-5900 4-6080.3 ,174 271.6 - 3 6 . 2  
4-6080.8 4-6200 .19S 71.5 - 4 5 . 8  
1 5 . 5 5  10.20 6 - 5 2  
*2 1.077 107.4 ,337 1.199 280.1 S16.1 ,795 1.604A 101.2 .684 1 . 7  - 2 7 . 1  295.5 ~ 2 4 5  
-3.1 6676 95 .3  .345 1.095 190.3 348.8 ,718A 1.4720 87.1 1.365 1.4 9 .8  43.0 . 1 9 5  
-6 .3 1.285 94 .8  .207 .e90 331.6 499.4 ,706 1.074A 99 .1  .925 3.0 7.0 207.0 ,161 
5.3s 8.74 3.67 12.08 2/1/1 32.3 34.2 60.9 1.577 1.974 60.1 1.4 60.6 101.10 1 .530  - MARS ARRIVAL OATE = 2441850 (29 MAY 1964) - - - - -  - --- 
4-5600 4-5850 .293 173.9 4 . 1  
4-5910 4-6067.7 .la3 266.7 -32 .1  
4-8067.7 4-6200 .260 67.2 53 .4  
14.87 10.12 6.25 
.4 1.072 106.7 .322 1.182 280.0 521.2 .BO2 1.562A 96.5 .683 1.6 -16.7 295.9 e221 
-2.2 .675 97.2 .361 1.080 193.2 325.7 .69OA 1.4700 81.1 1.357 .4 2.2 15 .3  .e60 
9.5 1.274 96.6 .205 .e73 319.4 507.S .693 1.052A 9 7 . 6  .913 -12.5 - 4 9 . 7  159.2 -248  
4 - 7 1  8.14 3.87 13.32 2/1/2 37.0 64.2 S2.1 .E67 2.276 81.0 36.8 -60.5 73.6L 1.132 
.4 1.072 106.7 .322 1.182 280.0 521.2 .a02 1.562A 98.5 .683 1 .6  - 1 8 . 7  295.9 - 2 2 1  
-2.5 .684 97 .4  -345 1.094 194.4 347.0 .717A 1.4720 86.7 1.364 . 7  4 . 7  4 5 . 9  ,196 
-6 .3  1.285 94.8 .207 .a90 531.5 499.4 . IO6 1.074A 99 .1  ,925 3 .1  7.4 208.0 - 1 6 2  
4.75 8.14 3 .70  12.08 2 /1 /1  37.0 34.5 5 5 . 5  1.557 2.146 66.9 7 . 2  59.4 98.70 1 .781  
- 4  1.081 106.0 .320 1.203 284.3 S15.7 ,818 1.587A 100.5 .694 1 . 5  -16.3 301.1 ,236 
-2.3 .682 97.4 .350 1 .090  194.2 338.5 .709A 1.4720 8 4 . 5  1.362 .I 3.4 51 .0  . . 2 1 8  
7 . 7  1.275 95.2 .193 .871 326.9 612.8 .703 1 . 0 4 O A  96 .1  .910 -11.0 -11.6 162.7 -216 
5.19 8.57 3.74 12.82 2/1/2 32.0 66.6 50.9 1.286 2.326 75.2 25.3 -51 .8  6 5 . l L  1 . 7 0 5  
4-5600 4 - 5 ~ 5 0  2 9 3  173.9 
4-5910 4-6080.2 .175 267.3 
4-6060.2 4-6200 ,.196 71.3 
14.70 9.94 
4-5610 4-5650 .284 181.0 
4-5910 4-6075.1 .177 267.4 
4-6071.1 4-6210 .216 6 9 . 8  
15.01 9.63 
4 .1  
-33.7 




S l . 8  
6 . 0 8  
1.3 
-34.3 
- 5 1 . 1  
6 . 0 8  
-1.4 
-34.4 
54 .0  
5.93 
- 1 . 4  
-35 .1  
- 5 5 . 1  
5 . 9 5  
-3.8 
-36 .1  
-58 .8  






.190 7 1 . 1  
14.96 9.77 
.277 188.1 
, 6 7 5  267.6 
-189 70.7 
15.29 9.64 




- 4  1.081 106.0 . 320  1.203 284.3 515.7 .e18 1.587A 100.5 ,694 1.5 -16.3 301.1 e238 
-2 .6  .68S 97.3 .344 1.095 194.4 351.3 .719A 1.4720 8 7 . 8  1.365 .8 S.7 42.8 .IS0 
-6 .7 1.280 93.9 .192 .E79 335.2 108.4 .710 1.049A 9 6 . 9  . S l 6  3 . 3  11.6 210.3 -136  
1.19 8.S7 3.69 11.82 2/1/1 32.0 44 .1  61.8 1.662 1.949 70.3 8 . 8  56.7 100.20 1.577 .I 1.091 $05.4 .32a 1 .286  288.7 1i0.2 .e34 1 . 6 1 9 ~  102.4 .7os 1 . 4  -16.0 305.5 .zsr 
-2.7 .68S 97.3 .344 1.09s 194.4 352.2 .719A 1,4720 88.0 1.365 .8 6 .0  42.1 . l e9  
6.9 1.276 93 .6  .183 ,871 336.4 S l 8 . 3  .712 1.031A 9 4 . 7  .BO8 -10.3 -54.4 163.4 ,199 
5.6s 9.03 3.69 12.56 2/1/2 27.8 70.7 15.3 1 .679  2.229 69.S 11.6 - S l . 8  101.1D 2.064 






. 5  1 .091 l O S . 4  .320 1.226 288.7 510.2 .e34 1.619A 102.4 ,705 1.4 -1 t l .O  3 0 5 . 5  -257  
-2.8 ,685 97 .2  ,343 1.096 194.2 35S.8 .72OA 1.4710 8 8 . 9  1.366 1.0 7.2 39.2 -16.7 
-6 .9  1.277 9 3 . 2  ,183 .873 339 .1  117.2 ,713 1.032A 94.9 .909 5 . 1  16.7 211.1 . l e 0  
5.65 9.05 3.89 11.66 2/1/1 27.8 5S.2 87.5 1.724 1.799 71.5 8.8 58 .4  102.60 1.378 
.6  1.101 104.8 .323 1.252 2 9 3 . 2  504.8 .e48 1.657A 104.2 .117 1.3 - 1 S . 7  309.2 .e76 
-3.2 .685 97 .0  .342 1 .091  193.9 360.5 . I 2 0  1.4700 90 .1  1.366 1.3 9 .6  3 5 . 5  .167 
-7 .2  1.276 92.5 ,177 .869 343 .0  525.7 ,716 1.022A 9 3 . 0  ,905 3 . 8  23.0 210.3 ,111 
6 .13  9 .S l  3 .71  11.56 2/1/2 24 .1  67.8 73.9 1.717 1.664 72.7 6.0 56.6 105~30 1 . 1 4 %  
4-5630 4-5650 .e71 195.3 -3.8 .6  1.101 104.8 ,323 1.252 293.2 504.8 .a48 1.657A 1 0 4 . 2  .717 1.3 - 1 5 . 7  309.2 -276  
4-5910 4-6092.1 .179 269.9 - 3 9 . 6  - 4 . 1  ,684 96 .8  .343 1.094 193.4 365.2 -719  1.4690 91.3 1.366 2.2 1 5 . 5  32.0 ,194 
4-6092.1 4-6230 .194 67 .4  6 2 . 1  7.7 1.277 91.9 .176 .a70 347.2 124.7 ,717 1.023A 9 3 . 2  .BO6 - i l . l  -57.3 158.3 ,204 
15 ,76  9 .63  1.65 6.13 9.51 3.78 12.64 2/1/1 24 .1  77.3 52.8 1.605 2 . 2 4 7  70.9 7.0 -43.8 115.40 t . 0 0 2  





. l e 7  69.5 
15.69 9 .56  
- MAR3 ARRIVAL OATE 2445860 ( 6 JUN 1984) - 
.6  1 ,067 106.1 .309 1.169 280.0 526.4 ,808 1 . 5 3 O A  
-2 .0  ,684 99.5 ,364 1.081 197.1 324.5 ,687A 1.4750 
9 . 9  1.274 9 6 . 6  .e05 .e73 319.6 107.4 -694 2 . 0 5 2 A  
4 . 2 4  7.63 4.03 13 .41  2/1/2 4 2 . 1  64.6 S4.6 ,848 
e 8  1 .067 106.1 ,309 1.169 280.0 526.4 .e08 1.S30A 
-2 .1  .693 99.6 ,348 1.097 199.0 345 .3  .715A 1.4780 
-6 .6  1.285 94.6 ,207 .E90 331.2 499.5 .706 1.074A 
4.24 7.63 3.85 12.09 2/1/1 42.5 31.3 S2.6 1.498 
a6 1.075 105.3 .304 1.186 284.3 521.0 .825 1.547A 
- 2 . 1  ,691 99 .6  ,353 1.093 198.7 337.3 .707A 1.4780 
8.0 1.275 95.2 .193 -871  327.0 512.7 . I 0 3  1.04OA 
4.60 7.99 3 .90  12.88 2/1/2 36.8 66.9 53.8 1.238 
95 .9  
8 0 . 7  
97.6 
2 .161  
95.9 
6 6 . 2  



















4-5600 *-s860 .mi 174.2 4 . 1  
4-5920 4-6067.S ,190 264.3 - 3 1 . 1  
4-6067-9 4-6200 .e66 67.8 54.6 
14 .30  10.06 8 . 0 5  
4-5600 4-5660 .281  174.2 4 . 7  
4-5920 4-6079.9 . l e 2  262.5 -31 .8  
4-8079.S 4-6200 .200 71.4  -47 .1  
14.11 9.88 6.03 
4-5610 4-5660 .e71 181.5 2.0 
4-5920 4-6075.Z .184 262.6 -31 .5  
4)-60?5rZ 4-6210 ,220 10 .1  52.9 
14.33 9.73 5.63 
1 .6  -16.4 295.5 .199 
- 1  - 7  56.9 e266 
-12.9 - 5 0 . 1  156.5 ,255 
42.7 -81.0 72.6L 1.001 
1 . 6  
.2 
3.3 
12 .9  




-16.4 295.5 .199 
1.4 4 8 . 4  ,200 
6.7 206.2 ,163 
58.8 95.7D 1 . 8 6 6  
- 1 6 . 0  301 .5  ,214 
1 .1  52.9 .e20 
- 5 2 . 2  192.1 ,220 
-59.4 83.1L 1.499 
4-5610 4-5860 - 2 7 1  181.3 2.0 .8 1,075 lOS.3 ,304 1.186 284.3 521.0 .E25 1.S47A 97.9 .a94 1.4 - 1 6 . 0  301.5 ,214 
4-5920 4-6062.8 . I 8 1  262.7 -32.0 -2 .1  .694 99.5 ,346 1.098 199.0 349.9 .7l8A 1.4780 67.4 1.366 .2  1.7 4 5 . 1  ,192 
4-6062.6 4-6210 .lo2 T l . 2  - 5 1 . 6  -6.8 1.280 93.9 .192 -679  335.2 508.5 .710 1.046A 9 6 . 9  . O l e  3 .4 12.3 210.5 .138  
14 .26  9 .66  5 .63  4 .60  7.99 3.82 11.82 W l / l  36.8 44 .1  5 9 . 7  1.628 2 . 0 7 3  71.1 13 .3  57.4 06.10 1.747 
4-5620 4-5660 .e61 188.4 - . 6  
4 - 5 9 2 0  4-608Z.5 .181 262.6 - 3 2 . 0  
14.46 9.49 5.67 
4-5620 4-5060 .L61 108.4 - . 6  
4-5920 4-6065.0 .160 263.1 -32.2 
4-6005.0 4-6220 . l e 7  r 0 . 4  -S5.3 
4-6oos.s 4-6220 ,191 7 0 . 8  5 4 . 4  
. 7  1.084 
-2 .2  .694 
4.99 8.58 
. 7  1.084 
- 2 . 2  ,694 
- 6 . 9  1.277 
4.99 8 .38  
.8 1.094 
-2.3 .694 
- 7 . 1  1.276 
5.40 8.78 












3 .01  
.302 
.346 





















2 /1 /2  




288.8 5 1 5 . 8  
196.8 3S4.8 
339 .1  517.2 












62 .0  1.716 




9 9 . 8  .703 
8 7 . 1  1.366 
94.7 .9oc - 
2.090 71.9 
99 .8  .703 
68 .6  1.367 
94 .9  ,909 
1.941 71 .8  
101.1 .713 
89.8 1.367 




. l o . *  
15.6 
1 .3 




1 .8  
- 5 4 . 5  
- 3 5 . 1  
-15.6 
2 . 1  
16 .9  
5 6 . 3  
306.4 .e30 
44 .3  ,191 
163 .1  .200 
97.90 I . 0 1 5  
306.4 .E30 
41.5 . l a 7  
211.1 . l e 1  
101.30 1-61.  14.47 9 .48  5.67 
.err4 195.5 - 2 . 8  
,160 263.3 - 3 2 . 5  
.166 69.4 - 5 6 . 1  
1 4 . 7 4  9.34 5.84 
. e 5 4  195.5 -2 .8  
. I 8 0  264.6 - 3 3 . 1  
,168 67 .1  60.6 
















1.1 - 1 5 . 4  3 1 0 . 1  ,247 
- 4  2 . 6  37 .6  .186 
3.7 22.5 210.0 .110 
11.4 5 5 . 5  104.90 1.463 
.6  1.094 103.9 .302 1.227 293.4 510 .9  .656 1.597A 101.5 ,713 1.1 -15.4 310.7 , 2 4 7  
-2 .4  .693 99.0 .344 1.097 198.1 364.1 .719 1.4740 91 .1  1.367 .I 3 . 5  34.2 .l88 
7.4 1.277 9 1 . 9  . I 7 6  ,870 347.3 524.7 .717 1.023A 93.2 ,906 - l o . ?  - 5 7 . 0  159.2 .I99 
5 .40  6.76 3.80 12.57 2 / 1 / 1  27.9 77.0 62.5 1.710 1.923 72.7 10.0 - 5 1 . 5  110.20 1.566 
.247 202.8 -4 .3  1.1 1.103 103.2 .304 1.250 298.1 505.0 ,870 1.631A 103.1 ,724 .8 - 1 S . 4  314.4 -264 
-130 264.6 -33.1 -2 .4  .693 99.0 .344 1.097 198.1 364.1 .719 1.4740 91 .1  1.367 - 5  3 . 5  3 4 . t  -186  
e167 68.3 -61.1 -7 .4 1.276 92.0 .173 .E67 346.7 533.6 .717 1 .0161  9 1 . 3  .903 4 . 1  e8.4 207.9 -107  
% 5 . 0 5  9.22 5.42 3.82 9 .20  3.80 11.53 21112 24.4 80.4 69.8 1.710 1.747 73.3 9.8 5 5 . 0  106.70 1.L76 
.247 202.6 - 4 . 3  
.194 266.4 - 4 5 . 5  
a222 5 8 . 5  69.V 
15.38 9.56 5.42 
-249  2 l O . S  - 4 . 1  
.le1 266.4 -34.5 
.194 67.2 -64.0 
15.42 9.16 5.34 
1.1 1.103 103.2 .304 1.250 298.1 505.0 .E70 1.63lA 103 .1  ,724 .8  -15.4 314.4 -264 
-6 .0  .690 98.3 .346 1.090 196.4 374.7 . I 1 3  1.4680 93 .8  1.366 4 . 1  25.7 27.9 .2P2 
9.4 1.277 90.3 ,172 .a69 357.6 532.1 . T I 9  l.Ol8A 9 1 . 6  .904 -12.6 - 3 6 . 6  151.5 -223 
5.82 9.20 4.13 i e . 9 3  24.4 84.2 47.4 ; .e l9 z .487 7 7 . 5  : i . s  - 3 8 . 8  t e s . i o  i.aiz 
1.7 1.113 102.5 .SOB 1.277 302.9 499.6 .683 1.670A 104.6 . I 3 6  .1 -16.3 317.9 .280 
-2.8 .692 98.7 .345 1.094 197.3 369.4 .717 1.4110 92.4 1.367 - 0  S . 9  30.8 .194 
-7.9 1.276 91.4 .172 .667 350.8 541.0 .718 1.017 89.8 .903 4 .6  33.8 206.1 .111 
6.26 9.64 3.82 11.57 2/1/2 21.3 91.9 75.1 1.595 1.642 74.4 8 . V  15.3 111.90 1.023 
MAR8 ARRIVAL OATE = 24458VO (16 JUN 1984) - 
4-5600 4-1670 -272 174.11 5.3 .7 1.063 105.7 .e99 1.158 279.8 531.1 
13.83 10.02 5.67 3.01 7.21 4 .11  12.11 W i l l  49.1 38.5 
4-5930 4-6079.5 . igs  257.7 -30.0 -1.8 .7os i0e.a 2.53 1.104 204.1 343.9 
4-6079.1 4-6200 .eo6 71.5 -48.5 -8.9 i.ees 94.9 .eo6 . a m  530.9 499.0 
,812 1,305A 93.5 .68T 1 . 5  -16.3 t 9 4 . 1  -180 
.?14A 1.494D 85.8 1.367 - . l  -.S S O . 1  ,206 
. IO6 1.073A 99.0 .925 8.V 10.5 208.7 .164 
51 .1  1.419 L.320 71.9 l Y . 6  58.3 92.90 1.073 
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r . i 9 4  
R A l  
RA3 
R A S  
AERO 
i 8 1 . 6  
257.8 
9.75 
r i  . 3  










PSI 1 ECCEN 
P S I  3 ECCEN 
PSI 5 ECCEN 














2 8 4 . 3  
204 .1  
335.0 








- A  







P S I  6 
E 
95.5 
8 7 . 1  
9 0 . 8  









13 .6  
56. 5 
18 JUN 1984  
v 2  r e  
v 4  1 4  
V 6  I O  
INC RAP 
.e95 1 . 4  
1.368 - . 1  
,916 3 .7  
72.0 17 .0  
- 
RAP SPEED2 
R A 4  5PEEC4 








4-eoet .  r 4-6210 
-. .- 
104.8 .292 
101 .9  ,351 
9A.0 .192 
4.12 11.84 
-. .  
526.3 .831 
348.9 . 7 1 7 A  
45.2 1 5 . 5  
108,s . n o  
301.1 -193  
46.6 .I96 
210.9 ,140 
90.20 l . 7 9 I  
4-5020 4-5070 .248 188.7 . l  .6 1.079 104.0 .287 1.189 2 521.1 .e41  1 . 1 3 1 ~  97.3 ,703 
4-5930 4-6063.5 .193 257.9 - 3 0 . 0  -1.8 .706 101.9 .350 1.106 2 350.3 .718A 1.4930 87.5 1.368 
4-6003.S 4-0220 .194 7 1 . 0  5 5 . 3  7.2 1.270 93 .6  ,183 .871 3 518.2 .712 1.031A 94 .7  -908  
13.98 9.56 5 . 4 5  4.42 7.81 4 .11  i e . 6 2  2/1/2 71.1 00.0  1.198 2.000 13 .6  
4-5620 4-5870 ,248 188.7 .l .8 1.079 104.0 $287 1.189 288.9 521.1 ,847 1.53lA 9 1 . 3  ,703 1.2 - 1 s - 4  3 0 6 * 8  . eo7  
4-5930 4-6085.7 -193  258.2 -30.0 -1.8 .TO6 101.8 .349 1.106 204.0 353.8 ,720A 1.4920 88.4 1.369 - . 2  -1 .2  43.0 *1go  
1 5 - 9 0  9 .54  5 . 4 5  4.42 7.81 4.09 11.66 2/1/1 37.0 5 5 . 8  5 9 . 1  1.665 2.027 72.4 1 1 . 1  5 5 . 0  100.00 1.711 
4-5030 4-9870 .e39 195.8 - 1  9 1.0 1.087 103 2 285 1 207 293 6 111 8 863 1 5SOA 9 9 . 0  .712 1.0 - 1 5 . 1  311 .1  -221  
4-5930 4-0080.9 .191 2S8.9 -3O:O -1.8 .706 101:6 :348 1:lOS 203:7 358:s :l20A 1:4900 89.6 1.369 - . 2  -1.4 39.3 
4-6088*O 4-023Q ,188 69.5 -S8.9 -7.2 1.276 92.5 .177 .e69 343.0 525.7 ,716 1.022A 9 3 . 0  .905 3 .9  23.2 210.4 * i l l  
14 .12  9.35 5.29 4 . 7 8  8.15 4 .06  11.17 2/1/2 32.4 67 .9  6 2 . 1  1.108 1.939 72.9 1 4 . 1  53.1 104.10 1.804 
4-5630 4-5870 .239 195.8 - 1 . 9  1.0 1.087 103.2 ,281 1.207 293.6 115.8 .a63 1 . 5 5 0 1  9 9 . 0  .712 1.0 -15.1 311.5 .221 
4-5930 4-6092.1 ,191 P'i9.8 - 2 9 . 9  - 1 . 7  .7OS 101.4 -348 1.104 203.2 363.3 .720 1.4880 9 0 . 9  1.369 - . 2  -1.6 3!l.T -189 
4-6092.1 4-6230 .189 67.2 61.1 7.4 1.277 91 .9  .176 .e70 347.3 124.7 . T i 7  1.023A 93.2 .906 -10.8 -57.1 159 .1  ,200 
14 .09  9.33 5.29 4.76 8.15 4.04 12.58 2 /1 /1  32.4 7 7 . 0  67.4 1.688 1.803 74 .1  $2 .4  -54 .8  i O I . 4 0  1.355 






















6 7 . 3  
210.5 








-3 .3  
-29.6 









1 . 1 2  
1 .8 
-1.6 

















8 - 8 7  
102.4 
101.4 
































8 .3 179.8 
25.1 90 .0  
.877 1.S74A 100.1 
.720 1.4880 9 0 . 9  
.717 1.018A 91.3 
6 4 . 6  1.687 1.872 
,891 1.6031 101.9 
.717 1.4840 9 2 . 2  
.718 1.017 8 9 . 8  
66.5 1 .591  1.823 
.e91 1.603A 101.9 
.TO3 1.4680 9 6 . 1  
. I 1 8 0  1.0171 90.0 
04.6 1.141 1.880 
.721 .7  - 1 5 . 2  315.1 
1.369 - . 2  -1.8 3'1.6 
.903 4 . 1  28.8 20U.2 
73.4 12.2 52.5 108.00 
.731 . l  - 1 5 . 8  319.5 
1.369 - .4  -2 .5 32.3 
.903 4 .6  33.8 206.0 
74 .1  10.8 S1.2 113.20 
,731  . I  - 1 S . O  319 .1  
1.365 1.0 5 . 0  27.8 
.PO3 - l e . ?  -58 .1  1 4 9 . 2  













4-5660 4-5070 ,221 219.4 1.3 3 .2  i . 1 1 3  100.8 ,288 1.270 308.4 500.1 ,904 1.636A 103.3 a 7 4 1  -1.4 - 1 8 . 7  323.7 et60 
4-1950 4-8ioo.t . i 8 0  263.4 -28.4 -1 .2  .roo i00.0 ,349 1.090 201.3 374.4 ,713 1 . 4 7 8 ~  98.1 1.366 - . r  - 4 . 7  29.5 . to5  
4-6ioo.e *-e200 ,205 65.0 -80.0 -8.1 1 . 2 i r  90.8 .173 ,819 3 ~ 4 . 7  $41.8 ,719 1.019 88 .4  ,904 1 . 4  37.9 tos.4 .ILS 
14.69 9.01 5 . 0 1  5 .80  9.26 3.99 11.67 2/1/21 22 .1  100.9 60.8 i . 4 3 6  1.018 71 .e  10.4 49 .4  ii8.00 * . i r e  - -- ___ - MAR3 A R R I V A L  OATE : 2445880 (28 JUN 1984) --. 
4-5600 4-5880 .266 174.9 5 . 8  .8 1.061 105.3 .292 l.lS0 279.6 536.9 .el5 1.486A 9 1 . 3  .692 1.5 -1O.L e91.7 . l o *  
4-5940 4-0079.1 ,210 253.4 - 2 8 . 4  -1.0 ,720 104.7 .a62 1.118 209.8 342.9 .713A 1.5230 8 5 . 5  1 .371 - .4  -2.S 50.9 e213 
4-6079.1 4-6200 . e l 3  71.7 -50 .1  -7 .3  1.284 94.9 .206 .e89 330.5 500.0 -703 1.072A 9 9 . 0  .924 4 .1  12.7 209.e e l 6 6  
1 1 - 8 7  10.39 5 . 7 s  3 .47  6.88 4.65 12.14 2/1/1 S6.9 38.0 50.8 1.327 2.333 73.0 21.3 57.6 9 0 . 7 0  1.769 
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.903  1.510A 9 7 . 2  
.717 1 .5480 9 2 . 4  
.718 1.017 09.8 
6 3 . 2  1 . 4 2 2  1 . 9 1 0  
-728  .1 - 1 5 . 4  S 2 l . l  
1 .376  -1.1 - 7 . 7  3 2 . 6  
, 9 0 3  5 . 3  3 6 . 7  C08.3 
7 5 . 3  1 3 . 5  4 8 . 2  113 .60  
,189 2 1 6 . 2  
.23O 255.3  
. e l ?  65.1 
1 4 . 0 2  9 . 5 2  
. 3  
- 2 4 . 4  
-68.7 
4 . 5 3  
2 . 5  
- . 4  
- 9 . 1  
4 .50  
1.099 
m730 
1 .277  
7.39 
99 .4  
108.0 
9 0 . 1  
4.99. 
. e50  1 .222  309 .6  
,366 1.125 212.7 
. I 7 2  ,869  5 5 1 . 5  
11.74 2/1/2 31.1 
512.7 
374.7 
147 .8  
100.1 
. s i 6  1 . 5 e r ~  9 8 . 4  
,713  1.5370 9 3 . 9  
,719 1.010 8 8 . 4  
6 2 . 9  1.281 1.916 




-16.9 325.5  
- 1 0 . 0  3 0 . 1  
10.3  2 0 7 . 7  
46.1  116.70 
- r i . 7  330 .7  
-18.9 2 8 . 8  
4s.3 209.7  
4 2 . 7  124.90 
- 1 . 2  3 3 L . 1  
- 4 . 9  43.6 
16 .8  135 .60  
- 2 . 4  3 3 4 . 3  
-6.1 37.3  
- 4 . 8  1 9 5 . B  
1 4 . 9  145.60 
- 4 . 3  i a 7 . 8  
,191 227.7  
,227 256 .3  
.e30 82.0  
1 4 . 3 0  9 . 4 7  
- 1 4 0  229.6  
-241 250.4 
,202  9 5 . 1  
1 5 . 0 3  9 . 2 0  
9 . 2  
-20.5 
- 7 1 . 8  
4 . 5 6  
4 . 4  
I .o 
-10 .2  
4 . 6 3  
1 .105  
.724 
1 .279  
8 . 2 2  
98 .5  
1 0 5 . 5  
6 9 . 9  
.e49  1.237 3 1 5 . 1  
.?I66 1.114 210 .8  
,174 . 8 7 1  -8 
11.97 e / i / 2  2 9 . 3  




,929 1.548A 9 9 . 5  
,706 1.5220 9 5 . 0  
.7190 1.022 8 7 . 1  
58.1 1.061 2 . 0 6 0  
' . 7 4 2  - 2 . 7  
1 .374  - 2 . 9  
.906  7 . 5  
76 .6  1 4 . 8  4 . 9 1  
94 .1  
107.5 
9 7 . 8  
5 . 2 8  
9 2 . 7  
106 .9  
97 .4  
5 . 1 7  
- 3 8 . 2  
- 2 8 . 7  
-21 .7  
, 3 . 9 4  
- 3 3 . 1  
- 2 6 . 3  
- 2 2 . 4  




9 . 2 1  
,258  1.305 339.0 
.371 1.143 216.1  
.225 -881 315.2 
12.17 1 /1 /2  21 .6  
.259 1.321 346 .8  
-368 1.139 215 .3  
.227 .888 317.3 
12.25 1/1/2 19.4 
492.1 
331.0 
560 .4  
149.8  




,971 1.639A 102.9  
.719A 1.S670 88.1 
.682 1.079 00.0 
5 2 . 8  1.470 2 .253  
.979 1.664A 103.8  
.720 1.1590 9 0 . 4  
. e 8 6  1 .087  79 .4  
6 4 . 8  1.520 1 . 6 7 2  
-2 .1  
- 1 . 4  
- 3 . 4  
9 . 8 3  
-1.6 
- 1 . 2  
-3 .4  
6 . 0 0  
- 1 . 3  - .9  
- 3 . 3  
8.1? 
.770 3 . 4  
1 . 3 7 9  - . ?  
,921 - . 2  
2 4 . 2  3 4 3 . 5  
1.379 - . 9  
.927 .4  
2 2 . 7  543 .0  





. I 3 0  230.7 
-230 251.5 
,199 102.3  
15.00 9 . 0 0  
.270 










9 . 3 8  
.124 226 .0  
-235 252 .6  
.203  108.0 
15.03 3.68 
- 3 0 . 7  
-25 .9  
-i?1,4 
3.77  
1 .133  
,735 
1.288 
9 . 5 5  




,263 1 . 3 3 8  334 .3  
.361 1.135 214.4 
e233 .a92 317.8 
12.40 1 /1 /2  17 .6  
4 8 6 . 2  
36f.O 
586.7 
154 .0  
.984 1 .6831 104.1  
.710 1.5510 9 1 . 9  
.684 1.099 78.6 
73.7 1.458 1.667 
. 7 8 l  2 . 5  
1 . 3 7 8  - 1 . 1  
,934 .e 
2 1 . 4  343.6 
- 3 . 1  335.9 
- 7 . 2  5 3 . 6  
- 5 . 8  203.5 
11.5 152.30  
MARS ARRIVAL DATE = 2445900 I18 JUL 19841 - - - 
4-1800 4-5900 .261 171 .7  8 . 7  1 .1  1.057 105 .1  .28S i . 1 4 0  278.9  5.41.3 . e l6  1.465 87 .1  ,702  1 . 4  -16 .5  2 8 3 . 2  - 1 4 6  
4-5960 4-6078-2  a286 2 4 1 . 6  - 0 6 . 0  -1 .4  .763  1 1 1 . 0  .397 1.182 223 .3  342.0 ,7121 1.6510 85.1 1.389 - 4 . 7  4 9 . 7  ~ 2 3 3  
4-6070. t  4-6200 ,233  7 2 . 5  - 5 4 . 4  -8.5 1.283 9 5 . 1  .200 .888 329.6 500 .6  , 7 0 5  5.07iA 9 8 . 9  - 9 2 4 .  5 . 3  18.4 2 1 0 . 6  e174 
15 .14  12.05 5 . 6 6  3 .09  6 . 4 9  6.40  12.24 2/1/1 78.1 4 2 . 1  13 .0  1.109 2.241 73.7 03 .6  55.0 68.7L 1 . 3 7 7  
4-5600 4-5900 .281 175 .7  8 . 7  1.1 1.057 105 .1  ,269 1.140 270.9  147.5 . E l 6  1.465 8 7 . 1  ,702  1 . 4  -16.5 2 8 3 . 2  - 1 4 6  
4-5960 4-6149.4 ~ 2 3 0  295.9  - 2 8 . 4  -2 .3  .68D 9 7 . 8  .409 1.007 191.3  426.1 .596 1.4190 107.0  1 .337  a 0  2 . 6  59.3 ,413  
4-614S.4 4-0200 .413 44.9 -4.6 -1.6 1.242 10.4 .311 ,809 92.5  1 4 8 . 2  ,5250 1.093A 104.8 .862 -4.0 -17 .9  180.6 ,266 
13.14 19 .65  S.66 3.09 8.40 4.99 13.65 2/2/1 76.1 39 .1  18.1 ,312 7 .143  1 5 3 . 5  339.1 -25 .8  05.5L C . 1 8 5  
4 - 9 8 l O  4-1900 -241 182 .6  4 . 3  
4-59BO 4-8OOC,O e202 247.7  -25.8 
(4.76 11.64 5 . 3 3  
.(-SI10 4-5900 ,241 162.6 4 . 3  
4-1100 4-61¶S.3 ,933  301.0 4 7 . 1  
4-0153.S 4-6210 ,432  .46.3 - 2 . 4  
13.51 10.36 8 . 3 3  
'4-4960 4-6083.1 -281 E47.9 -23 .7  
4-0005.7 4-8CCO .Cl5 7C.3 6 0 . 0  
14.18 11.33 S.06 
4-OOOL.O 4-6e10 .el9 1 2 . 6  - s 7 . 1  
~ - I ) ~ L o  4-3900 . t e 4  169.S t .o  
I 
1 . t  g.063 
- 1 . 3  .764 
-8.3 1.280 
3 . 1 2  6.53 
103.9  
110 .7  
94.1 









.270 1 .150  283 .8  
.393 1.183 223.3  
-192 .E79 334.3 
11.91 W l / l  66.4 
.E70 1.150 283.8  
,416 -997  188.6 
,363  ,701 102 .3  
lS.07 C/2/1 66.4  
.39e I.16)P 223.2  
,163 ,871 336.6 
1e.eo LIIIL ¶eo1 
,859 i.1~0 em.6 
542.4 
348 .9  
508.9 
4 9 . 5  
942.4 

















1 .e53  
1.460 
i . 4 1 2 0  
1.043A 














8 7 . 6  
94 .7  
1 .750  
. T O 8  1 . 2  
1 .349  -.e 
,913 5 . 0  
73.1 t 0 . 5  
.704 1 . 2  
1 . 3 3 t  .6 
,818 -3.8 
164.6 543.3 
,713  1 .0  
1.390 -.9 
.eo0 -11.6 
$ 5 . 3  m.0 
- 1 6 . 2  
- 5 . 3  
90.6 
52.7  
C93.4 e 1 4 8  
t l 3 . O  .I50 
94.10 2.404 
t93.4 .I40 
6 3 . 5  .43C 
182.4 .IC33 
4 8 . l L  1 .705  
3 0 2 . 0  ,153 
43.8 a t 1 5  
139.4  .CLO 
9s.00 .908 
1 5 - 7  .cis 
1 . 2  1.063 
- C . t  . 6 3 t  
-.9 1 . t 1 3  
3 . 1 t  9.53 
1.e 1.089 
-1 .3 .704 












319.t  re A 
15 1 
1904 INBOUND 3WINGBY M133lOM DURATION f 600 O A V 3  
MAR3 A R R I V A L  DATE 3 2445900 
1 8  JUL 1968 
I I V 1 PSI  1 ECCEN SMA THETl THET2-PERIH--APHEL-P3T 2 - i  2 I 2 DECLe RAP 3PEEO2 
I 3 V 3 PSI 3 ECCEN SMA THETI THE14 PERIH APHEL P31  4 V 4 I 4 OECL4 R A 4  3PEECl 
I 5 V 5 P31 5 ECCEN 3MA THETS THETI PERlH APHEL P31 6 V 6 I 6 DECL6 RA6 lPEE06 
OVA EVA OVO EVR TYPE SUN A-SUN R KAPPA -A---f---I)C-RAP -0ECLP ETA PERlC 
1.2 1.069 102.8 -239 1.160 288.8 537.6 .659 1,460A 90.8 .713 1.0 -11.3 302.0 * l S 3  
-1.2 .163 110.5 .391 1.181 223.1 314.4 . 12OA 1.6420 86.4 1.390 - . S  -6.0 4 1 . 1  -212 
-I___ - -- 
--______-_ 
-3.3 i . z r r  93.2 .in3 ,813 338.9 6 1 7 . 8  .its 1.032~ 94.0 .go9 4.9 24.6 214.0 .133 
3.23 6.64 6.23 i i . r r  z / t / i  58.1 59.1 59.1 1.344 e.ozr r3 .4  18.3 51.0 W.LO 1.360 
8TOPOVER TIME 3 60 O A Y 3  
____-- -- -- - . - - 
LAUNCH ARRIVE 8PEEDl R A I  DECLl 
DEPART 3WNWY IPEEO3 RA3 DECL3 
OWNGOY RETURN 3PEED5 R A 5  DECLS 
PROP AERO OVL .- 
4-5620 4-5900 ,224 189.5 2 . 0  
4-5960 4-6081.6 279 248.1 -25.6 
4-6065.6 4-6220 .211 11.0  -60.6 
14.52 11.29 5.06 
4-$620 4-5900 -224  189.5 2.0 
4-5960 4-6151.2 .236 306.1 -25.6 
4-615T.t 4-6220 .452 49.5 -.6 
13.46 t 0 . 2 3  5.06 
1.2  1.069 
-2.1 .644 
- . 3  1.195 
3.23 6.64 
























A 9  
0 11 
A 9  
6. 
A 9  
0 8  
A S  
1. 
A 9  
0 11 
,A 9 
8 .  
IA 9 
0 9  
IA 9 , 1. 
.I) . r i  
81 i n .  
8.4 . r i  
.o 1.32 
.5 . I8  
1.0 1.38 
1.0 .so 
50  74. 
. 2  1.32 
b.4 . r i  
.4  . re  
116. 
1.8 .n  
iie 1 5 .  


















1.0 -15 .8  502.0 
. 7  2.1 61.1 
-3.5 -19.0 115.0 
















































































.8 -13 .4  309.2 
5.0 29.6 215.1 
16.4 49.6 104.30 
I .8 -15 .4  309.2 
I . I  1.8 I 2 . 3  
t 351.5 -2.6 92.60 
-1.0 -0 .1 31.0 
I -3.2 -8.5 1 1 1 . 3  
I -1.1 - 1 . 5  34.3 
I 5.4 34 .1  zii.9 
.I - 1 5 . t  315 .4  










1.3 1.015 ioi.8 .m 1.170 293.9 532.0 .err  1.46 
-2.0 ,636 92.5 . a 6  .9r6 103.2 431.4 .sso 1.40 
.4 1.182 66.4 ,400 .726 112.8 177.9 .4350 1.01 
3.38 6.18 5.35 12.90 2/2/1 51.2 86.1 18.2 a26 
1 . 5  1.082 100.8 .e44 1.181 299.2 528.1 
3.56 6.96 6.05 11.65 2/1/2 41.4 81.3 
1 . S  1.082 100.8 ,244 1.181 299.2 528.1 
-1.9 .626 90.0 .452 .964 180.0 442.0 
3.56 6.96 5.65 13.16 e/2/1 45.4 98.7 
-.9 .rs9 109.9 . m e  i . i n  zz i .8  564.7 
-0.1 1 . 2 ~  91.8 , 113  .a68 341.5 133.5 




. r i r  1.01 
4-5650 4-5900 .I86 210.5 -1.3 
4-5960 4-6096.0 .269 251.0 -24.6 
4-6096.8 4-6250 . 2 l T  66.0 -68.3 
14.20 10.45 4 .50  
1.8 1.088 99.9 .240 1.193 304.6 123.4 
-9.1 1.276 91.2 .172 ,868 351.8 140.9 
-. I  . I S )  io9.s ,384 1.164 220.6 310.0 
3 .71  r .15  5.95 i i . r o  z / i /z  40.5 91.4 
4-565b 4-5900 
4-617t.3 4-6250 
4-5960 ~ - w T P . ~  
.le6 210.5 -1.3 
.e18 324.7 -18.6 
.141 61.6 2.9 
14.44 10.68 4.50 
.e64 252.9 - 2 3 . 1  
.Z28 64.5 -10.1 
1 4 . 1 I  10.21 4.38 
.113 226.0 6.5 
-259 2 5 5 . 5  -21.4 
14.23 10.03 4 . 3 3  
. i i r  ei1.e .I 





3 . 7 5  r. is  
-.e . n o  
-9.7 1.211 
3.96 r.36 
99.9 -240 1.193 
86.5 .4r6 ,951 
62.8 .461 .rei 
6.19 13.66 2/2/1 
98.9 .236 1.205 
108.9 .383 1.113 
S.83 11.82 2/1/z 
90.6 ,112 .BBS 
I 304.6 523.4 
ir6.i 441.9 
izo.8 i 8 r . i  
40.5 101.1 
I 219.1 311.1 
;5s6.2 5 4 r . 7  
I 310.1 118.0 
. 36.6 99.4 
.$or 1.419~ 
.498 1.403 . i m o  1.021 
17.0 .eo1 
.921 1.490.4 . r i z  1.5940 







8 3 . 1  .r36 
6.701 1 n . r  
96.2 " .rs6 
i.w 17 .0  





1.970 87.1 19.8 . 06 
. i  -11.5 3eo.r 
. I  1.5 8 4 . 5  
-0.1 -3.5 i n . 2  
-1.1 -10.5 20.4 
2.0 S . 3  07.60 
- . 8  -16.0 325.5 
6.7 42.2 209.6 
14.3 48.0 116.90 
-1.0 -19.0 330.6 
-2.6 -14.7 P8.0 
7.9 44.3 210.9 
16.0 43.7 123.90 
. l  I 8  

















3.s 1.100 91.9 .e34 t . e i e  315.9 5ii .e  
.I .r43 100.3 .38z 1.139 e i r . 0  38i.r 
-10.6 1.219 89.8 . t u  ,811 1 . 1  194.0 
4.21  7.60 5.10 12.01 z / i /z  33 .0  104.9 
223.1 -44.3 -3.0 1 .117  93.4 .233 1.270 361.6 499.6 .914 i.166~ 100.4 .re4 4.3 2 .1  331.5 '.e35 
,221 93.0 -19.6 -3.4 1.280 90.9 .e36 .erg 3io.o m i . 3  .ere 1.086 19.3 .szo - .5  -s.6 i8s.c . loo  
i5.m 10.18 3.05 5 . 1 1  8 . 5 0  6.32 ie.si 2 7 . 1  150.6 41.6 r.232 2 .417  22.1 845.4 1 7 . 1  ISO,SD 1.eeo 
-283 2 4 7 . 1  -2S.8 -1.3 .I64 110.8 .394 1.183 223.3 341.9 . l i l A  1.6490 86.6 1.389 -.6 -5 .e  46.4 .e21 
4-5120 4-5900 .119 224.8 -38.4 -2.1 1.120 92.1 .e35 1.281 349.0 496.7 .981 1.582A 101.0 .768 3.3 .e 334.3 .e39 
4-5960 4-6080.0 .216 248.7 -25.4 -1.1 .762 110.2 .388 1.178 222.6 359.1 .120A 1.6350 89.8 1.369 -1.0 -6.6 3 8 . P  .209 
4-6060.0 4-6320 .209 101.4 -21.1 -3.4 1.284 98.1 .232 .686 314.8 183.0 .680 1.091 79.1 .921 .2 - 5 . 5  195.0 -101 




M A R 3  ARRIVAL DATE : 2445910 (28 J 
1.3 1.056 i 09 . z  .ens 1 . i ~ ~  218.2 sse.4 
-2.5 .6rz 10i.o . 4 i z  1.016 396.8 425.3  
-1.6 1.242 70.3 .352 .e08 92.6 148.3 










































5 . 0 1  
1.3 1.061 103.8 .268 1.145 283.3 147 .1  .e38 1.453 81.2 .713 1.2 -16.7 206.5 .142 
-2.4 .663 99.6 .411 1,005 194.0 428.6 .586 1.4230 108.6 1.335 1.1 5.2  63.8 ~ 4 2 9  
-.9 1.214 69.2 .SI0 ,167 101.8 161.2 .4900 1.043A 100.0 -819 -3.6 -15.6 182.6 . e31  
2.99 6.40 5.30 13.04 2/2 /1  76.1 55.3 18.4 .327 6.238 162.3 344.4 -16.1 31.5L 1.112 
4-5620 4-sgio .mi 130.9 2.5 1 . 3  t.06r ioe.6 ,255 i . 1 ~  288.5 543.0 .a60 1.449 09.0 . r i b  1.0 -16.4 190.i 
4-ai5a.o 4-60zo , 4 4 5  49.e - . e  -.3 1.191 63.1 . 3 r4  . 7 4 4  101.1 110.6 ,166~ 1.023A 95,s .IDS -3.5 -42 .4  ir6.0 
4-5910 4-6156.0 , 2 4 3  299.6 -27.2 -2.2 .6S5 98.2 ~ 4 2 3  ,994 191.5 431.8 , 5 7 4  1.4140 109.9 1.381 1.0 e.3 61.1 




4-5910 ,205 196.6 
1-6069.2 .324 241.6 
18.26 12.17 
4 -5910  -205  106.8 
4-6160.4 .e45  304.9 
4-6230 .463 53.4 
13.21 10.12 
4-5910 .191 203.6 
4-6093.1 .Si9 246.6 
4-6240 .226 69.3 
1 5 . 0 5  11.63 
4-6230 . L P ~  1 1 . 3  
. I  
-24.5 
-63.0 








4 . 5 7  
,878 1.448A 90.5 .I -16.0 306.3 
-1.2 - 1 . 3  31.4 
5.8 3 3 . 1  215.3 
l Y . ?  4 8 . t  10¶.30 
4-5630 
4-6160.4 






j 348.0 533.4 . 53.2 81.3 
111.0 1 1 1 . 8  
. e r e  1 . 4 4 8 ~  90.5 
.560 1.4060 110.6 
.441D 1.016A 91.4 
18.5 -281 6.208 
.a95 1.451A 91.9 
.rig i . m o  9i.8 
. ? i r  i . 0 ~ ~  91.4 
65.3 1.113 i.655 
. I  -16.0 306.3 
, 1.0 2.6 11 .0  
, -3.2 -9.1 1 1 1 . 4  
311.4 - 4 . 4  91.40 
4-5640 
4 - 5 9 T O  
4-6093.1 
1 .4 -15,3 313.3 
! -1.3 - 6 . 0  32.2 
I 6.2 38.0 L 1 4 . l  
14.6 4 1 . t  ~SO.LD 
1.6 1.019 100.5 .e31 i.in 
-9 .5  1.216 9i.o .in .a60-.e , 7 8 7  113.2 .414 1.225 







.191 203.6 -.I 1.6 1.079 
13.24 10.02 4.57 3.22 6.62 
.249 810.6 -23.0 -0.0 















1 i i . r  
01.7 
,728 .4 -15.8 
1.321 - 9  2.3 
.161 -2 .0  -6.3 
111.1 ~ s . 6  .s 
. I 3 2  .D -11.0 
1.314 -0  2.1 
, 1 5 5  -2.6 -4.4 
i r 5 . r  .r 4 . 1  














.179 210.5 - . a .  1.8 1.085 
-256 311 .3  -21.5 -1.9 .626 
,513 05.3 3.1  1 . 5  i . i m  
4 5 . 4 4  10.00 4.40 3.36 6.16 
,168 211.S .6 2.2 1.090 
. e l 5  8 m . i  - i e .s  -1.1 ,613 
. s53  13.3 3 . 0  2.0 1 . ~ 2  

















1.183 304.8 129.4 
,958 132.4 443.5 
.?IS ii6.r w r . 8  
e/2/1 41.6 100.1 
1.193 310.6 123.1 
.944 im .3  449.2 
,106 120.4 191.2 
2/2/1 43.5 115.0 
.911 1 . 4 5 3 A  





.s i80  i .013 
16.1 ,197 
,931 i . 4 1 1 ~  
.444 1.406 
, 3 2 1 ~  i . 049  














l . 1 5 1  
01.2 
119.0 
1 .514  
,737 -.I -16.8 
1.307 e 0  1.0 
. r 4 t  -2.1 -3.3 
172.8 1.1 r . 3  
,142 - 1 . 5  -10.2 i.mr .I 1.7 
1ro.o 18.3 0.4 















,161 224.9 1.2 3.1 1.095 
.E22 83.0 4.0 2.6 1.142 
15.03 11.33 4.18 3.70 7.1C 
,314 534.9 -13.1 -1.3 .IDS 
' 9Y.5 
02.3 






OTOPOVER TlUE D 60 D A Y 8  1904 INBOUND SWINGBY 
--- --.  
LAUNCH ARRIVE O P E E O ~ - - I A ~ '  
DEPART SUNGBY OPEEO3 RA3 
OWNCBY RETURN OPErOI R A S  -- PROP A E ~ O  . . 
4-5610 1-5920 ,242 183.1 
4-5960 4-6153.5 ,263 290.4 



























I 1 V 1 PSI 1 ECCEN SUA THE11 WET2 
I 5 V 5 PSI  5 ECCEN SHA WET5 THETI 
OVA EVA O~D-E_YR~__YPE_SUN._A_SUN R 
t 3 v 3 PSI 3 ECCEN auA THETS THETA 
1.4 1.060 103.9 .269 1.143 282.6 532.8 
-2 .1  .615 103.1 .423 1.016 199.2 4 2 8 . L  
-.9 1.212 68.8 .I65 .764 102.7 161.5 
2.96 6 . 3 1  5.81 13.08 2/2/1 87.7 55.6  
PERIH IAPHEL-'  
PERIH APHEL 
PERIN APHEL 




19.3 a 3 1 0  
-. 
P S I  -2 
8 s . i  
PSI  4 





- -  
MISSION OURATION r 000 DAYS 
MAR8 A R R I V A L  DATE 8 244SSDO 
7 AUG 3964 
V 2 I 2 DECLL RAE BPTEDC 
V 4 I 1 OECL4 RA4 EPEE04 
V 6 1 6 OECL6 RAE 8PEEDb 
-IFC R A P  DECLP ETA CERIC' 
1.139 1.4 4.1 6 4 . 1  a435 
- -- 
. r i g  1.0 - 1 r . e  t8s . i  . l a 0  
. a i r  -3.0 -15.3 tee.3 .e34 
160.3 346.3 -10.3 0 7 . 5 ~  s.5rr 
e221 190.4 2.8 
a 2 6 0  294.6 -28.1 
.447 49.3 -.6 

































. l e 5  204.2 
, 275  299.5 
13.41 10.61 
-483 5 8 . 1  
. iro ' ~ 1 0 . 6  
. e r e  304.8 
.499 64.4 
13.16 10.32 
. i 5 r  217.3 




. 5 4 s  1 8 . 3  




. 503  67.1 
13 .41  10.30 
.!I3 236.9 
,319 339.8 
. a s 5  99.0 











- 2 r . s  
4 . m  
-26. : 
2.1 












4 . 0 1  
10.3 
4 . 0  
3.95 
2 4 . 1  
-10.9 
4 . 1  
4 .00  
-16. r 
- MARS ARRIVAL DATE = 2445930 (17 AUG 1964) 
1.5 1.060 io4.e .273 1 .341  1iei.7 s s r .8  
-.9 1.208 68.1 .316 .710 104.9 i6e.o 
- t . 8  .I89 106.8 .436 1.031 204.3 428.6  
3.04 8.44 6.55 13.18 2/2/1 98.8 56.3 
.si3 1.426 e9.r .MO .o - 1 r . 6  313.0 .sa4 
11.8 ,242 8.474 176.1 1.0 . r  PI.SO 1 . 3 ~ ~  
.536 1.4160 112.4 1.322 1.3 3.3 02.2 .499 
.4190 1.024 84 .4  ,162 -2.6 -4.0 170.0 .E41 
2.1 i.0~5 90.0 . t i 2  1.i7r ~10.9 137.1 ,928 i . 4 2 ~ ~  90.8 .r44 - . 4  -10.3 319.7 . i 3 r  
2.0 1 .174  64 .2  .435 .reo 116.3 1si.r .4060 i.033 81.3 .mi  -2.3 -4.1 1rt.r .tei -1.9 .636 98.3 .460 .961 190.1 443.9 .519 
1.4030 113.5 1.311 1.3 3.0 01.4  . 519  
2.90 6.31 6 . 0 0  13-53 2 / 2 / l  59.8 115.6 16.6 .e23 6.942 1 7 4 . 9  5 . 5  4 . 5  95 .40  1.3L6 
2.6 1.069 96.9 .E06 1.165 317.3 533.4 
- 1 . r  95.4 .4r3 .945 186.1 448.3 
2.4 i . i n  62.9 .450 . r i r  r i o . ~  191.7 
2.98 6.39 8 . 0 1  13.91 2/2/1 55 .0  121.5 
.941 1.429A 91.1 - 7 4 6  -1.0 -19.0 325.6 . 141  
1 5 . 4  ,203 7.484 111.9 10.9 7.9 07.LD 1.313 
,498 i.39~0 ii5.0 i.307 1.2 e , r  93.5 . 5 4 5  
,3900 1 . 0 4 4  18.3 .15o -1.9 -4.0 i r 1 . 0  .LOO 
S.6 1.096 9 4 . 1  .19I t.199 330.8 526.1 
-1.1 , 581  64.1 ,539 .904 174.9 462.5 
3.2 1.146 17.0 . 5 4 6  .a92 itr.3 i9r.a 
3.30 6 . r 8  r . 2 9  11.14 u z i i  50.9 i e r . 1  
*963 1.436A 93 .2  , 1 5 4  -4.3 - 3 1 . 4  339.2 . l o1  
.A16 1.391 l2O.S 1.205 1.3 2.e 112.0 , 8 5 5  
13.2 ~ 1 4 0  0,616 166.4 L8.S  11.6 103.00 1 . 0 1 5  
























4 - 6 L 6 O  
4-5940 
4-61 r r . 9  
4-stro 
4 - e m . 3  
4-1040 
4-6L80 
. l ee  204.7 .e 1.1  
.3c3 296.6 - 2 s . r  - 2 . 3  
, 4 0 1  59.6 2.1 1.0 




ia.as i 0 .w  
- . 3  1.8 
-25.5 -2.1 
3.1 1.5 
4.28 2 .r i  





,569 8 6 . 0  
,543 ro .1  
1a .m m.20 
2.8 t . 4  
-22.0 - I . ?  
3 . 9 6  2 . 7 6  
4 . r  L A  
0 . t  3.1 
-19.2 -1.5 

















































































I . r i 8  
298.1 
201 e 4  





































i t 1 . r  
.si3 1.419 08.z . r 4 5  
.534 1.4430 112.0 1.328 
.4100 1,024 84 .L  . 1 5 7  
10.4 -232 0.039 175.9 
.@4L 1,4111 9 0 . L  .?31  
.SO3 i.4070 114.8 1.311 
15.8 ,204 ?.LO2 111.3 
. I O 1  i.3030 118.2 1.30L 
.3160 1.056 T5.6 ,716 
.sei0 1.044 70.4 .1s0 
.e54 IALIA e1.0 .154 
14.9 ,106 ?.a87 tm.4 






4 . 8  
t . 8  
- .4  














- 4 . r  es.00 
-19.0 S O 8 . t  
3.8 63.9 
-4.5 110.3 - * e  94.10 
-19.8 315.4 
3.5 86.4 





0.3  9S.80 
*-IcS.5 3118.3 
-4.1 102.4 





. I t ?  
.500 
1.215 
* l C O  
I24 . t o 4  
I . t 5 2  
,130 
.543 . LO5 
1 .e61 
a 1 3 4  
a 5 0 9  
~ 3 1 1  
1.188 
. 49r  
. t 4 r  
153 
STOPOVER TIME = 60 D A Y S  1904 INBOUND SWINGDY MISSION DURATION = 600 O A Y S  
27 AUG 1 9 8 4  
M A R S  ARRIVAL D A T E  = 2 4 4 5 9 ~ 0  
- 
LAUNCH ARRIVE SPEED1 R A l  D E C L I -  
DEPART SWNGSY SPEED3 R A 3  OECL3 
5WNGBY RETURN 8PEEO5 R A 5  OECL5 
- _ _  . - -.. 
I 1 V 1 PSI-l?CCEN SMA THE11 THE12 PERIH APHEL 
I 3 V 3 P S I  3 ECCEN SMA THE13 THE14 PERIH APHEL 
1 1 V S PSI  5 ECCEN SMA THE15 THE16 PERIH APHEL 
--._I_._ __. PROP AERO--OVL-- OVA EVA OVD EVR TYPE SUN A SUN R KAPPA - A  
4-5690 4-5940 .136 2 3 6 . 1  1 9 . 0  
4-6000 4-6190.1 ,294 330.1  - 1 5 . 2  
4-6190.1 4-6290 .608 91.5 6 . 1  
PSI  2 V 2 I 2 OECL2 R A L  SPEED2 
PSI  4 V 4 I 4 OECL4 RA4 SPEED8 
PSI  I V 6 1 6 OECL6 R A 6  SPEED6 
E INC RAP OECLP ETA PERIC -- - - - - 
4 . 4  1.093 9 4 . 1  . 1 9 < i ; 1 9 2  331 .2  533.0-.964--i .419L 
- 1 . 2  ,597 92 .2  .IO9 ,917 182 .2  4 5 7 . 2  .450  1.3830 
3 . 1  1.163 59 .6  .SO6 ,710 122.4 198.9  ,3510 1.069 
2 . 9 9  6 . 4 0  6 . 6 1  1 5 . 1 2  2/2/1 57.9  128.7 1 3 . 2  .163 
___  
9 1 . 6  .717 -3.2 -29.1 3 3 5 . 1  , 1 4 1  
1 1 8 . 3  1 .292  1.4 2 .6  108 .4  a 6 0 8  
72.1  .753  -.e - 5 . 8  189 .1  - 3 4 6  
8 . 6 7 2  168.3  2 4 . 6  11.6 1OO.SO 1 . 2 4 8  
8 5 . 5  .747 .4  - 1 9 . 9  294 .8  . 130  
1 1 2 . 9  1.339 1 . 9  4 . 6  81 .4  ,119  
ET.4 ,746 - 2 . 9  - 5 . 1  170 .0  .e46 
1 . 5 7 6  1 7 2 . 0  2 . 3  - 5 . 6  93 .50  1 . 0 2 3  
113.6 1.332 1.8 4 . 2  81.6 e 5 2 8  
8 3 . 9  . I47  - 2 . 5  - 4 . 0  170.7 -257  
5 .966  175 .0  5 . 1  - 2 . 1  94 .80  1 . 0 7 2  
. -  
8 6 . 7  .750 .o -20.3 302.8 . i p s  
__ MARS ARRIVAL DATE f 24459SO t 6 SEP 1984) - 
1 . 7  1 .074  100 .5  .230 1 . 1 1 8  297.2 555.6 .e92 1.423 
-2 .4 .681 109 .9  .474 1,022 205.9 438.2 .53T 1.5070 
1 . 0  1 .166  6 4 . 1  .437 .708 118.2 183.4 .3980 1.018 
2.76  6 . 1 7  7 .81  13.28 2/2/1 9 5 . 0  9 8 . 7  20 .7  .e24 
__ _ _  
4-1640 4-5950 .189 2OS.3  - . O  
4-6010 4-6167-3  .339 2 9 5 . 4  -26 .5  
4-6167.5 4-6240 .SI9  6 0 . 9  2.0  
11.10 12.34 4 .54  
4 - 5 6 5 0  4-59SO .171 211 .6  - . 5  
4-6010 4-6170.6  -328  2 9 9 . 2  - 2 5 . 5  
4-6110.6 4-6250 .528 6 6 . 3  3.0 
1 4 . 5 0  11 .82  4 . 2 9  
1.8 1 .078  99 .2  .217 1.164 303.5 551.9 .911 1 .416  
-2.2 .672 108 .3  . 4 T 1  1.004 203.0 440 .8  . S t 7  1 .4810  
2 .67  6 .09  7 .53  13.47 2/2 /1  87.7  107.9 1 9 . 3  . e l6  
1 .s  1.166 6 3 . 6  .444 . 7 0 9  118 .6  187 .7  . m o  1.024 
4-5660 4-5950 .115 217.8  - . I  2 . 0  1.082 9 8 . 0  .207 1 . 1 7 0  310 .1  546 .4  ,927 
4-6174.6  4-6260 .S39 72 .3  3 . 9  2.0  1.167 6 3 . 1  .453 .711 118.8 191.4 .3890 
4-5670 4-5910 . 141  223.6 1 . 9  2 . 3  1 .086  9 6 . 6  .199 1.17s 316.8 5 4 5 . 0  ,942  
1 3 . 6 0  10 .97  3 .95  2 . 6 3  6 . 0 5  7 .02  14 .06  2/2 /1  71.3  121.1 16.4 
4-ooio 4 - 6 i 7 4 . 0  . a i 9  503 .1  -24.3 - 1 . 9  . 6 ~ 9  106.4 -47.8 m 9 . 8  443.8 , 5 1 1  
14.00 11.36 4.10 2.63 6.05 7-21  13 .75  2 ~ 1  0 .1 115.5 1 7 . 9  
4-6010 4-6170.6 .si0 308.9 -22 .7  - 1 . 7  ,644 104 .2  . 4 w  .967 196 .4  4 4 7 . 0  .SOD.  
4-eiro.6 4-6e70 . 5 5 3  78.9 4.6 2.4 1.168 62.4 ,463  . 7 i 3  119.1 194.5 .m30 
.412 8 7 . 6  
.4570 114 .3  
.033 8 0 . 9  
.e07 0 .442  
.409 88.8 
.4340 1 1 5 . 2  
.044 78.1  
,197 7 .010  
.753 - . 3  -20.9 310.3 , 1 2 3  
.324 1 . 7  3 . 8  90.2 . 5 5 9  
,750  - 2 . 2  -3 .6  1 1 3 . 3  e 2 7 2  
76.1 9..1 1 . 4  95.60  1 . 1 2 7  
,715 - . E  -22.1 3 1 7 . 2  . t e a  
.316 1.6 3.1 9 5 . 3  , 5 9 3  
.754 -1.8 -3.9 177.3  .e91 
74.1  1 3 . 3  4 . 7  96 .90  1.162 
4-5600 4-5910 2 2 9 . 2  e.3 2.0 1.089 9 s . e  . i s 2  1 . m  323.9 5 4 1 . 9  .9s4  
4-6010 4-6183.6 - 3 0 3  3 1 5 . 3  -20.6 -1.1 .627 101.3 .490 ,948 192.4 450 .7  .483 
4-6163.0 4-6280 . 5 7 1  8 6 . 2  1.0 2.8 1 .168  e l . $  ,477 . l i s  119 .9  197 .2  -3740 
13.34 10.68 3.84 2.66 6 . 0 7  6.84 14.47 2/2/1 70.5 125.6 15 .0  
.408 6 9 . 5  .718 - 1 . 5  -24.3 323.7 e124 
.4130 1 1 6 . 3  .SO7 1.6 3.2 101.1 . 5 7 C  
, o w  75.5  ,757 -1 .4  - 4 . 7  182.1 . s i 2  
.%e4 7.076 171.0 i 8 . e  7 . 6  ~ 8 . e ~  :.reo 
4-1690 4-1950 .127 234.6 14.6  
4-6010 4-6189.C .SO0 323.4 - 1 7 . 6  
4-618O.C 4-6290 .197 9 4 . 5  5.2 
lS.30 10.56 3.80 
3.7  i . 0 9 2  9 4 . 4  .le7 i .me  3s i .e  539.1 .96s  i.400~ 9 0 . 2  
-1.3 .608 9 7 . 9  ,504 .927 187 .9  4 5 5 . 2  .460 1.3950 1 1 7 . 7  
3 .1  1 .166  6 0 . 2  -497  .714 121.3  1 9 9 . 2  .3190 1 .069  7 2 . 0  
1 .74  6 . 1 5  6 . 7 6  14.99 2/2/1 6 7 . 0  129 .0  1 3 . 6  .168 6.451 
,760  
1 . e97  
.756 
169.4 
-2 .1  -26.5 330.2 
1 . 5  2.9 107.9  
- .9 - 5 . 9  188.0 
24.3 10.5 99.60 
4-S700 4-5950 .I41 241.2  2 9 . 8  S . 6  1.D93 9 3 . 2  .183 1.191 338.9 536 .6  .973 1,408A 9 0 . 6  
4-6010 4-6196-8  -306 333.8 -13.1 -1 .0 .586 92 .7  e528 .901 182.4 4 6 1 . 0  e427 1.3830 120.0 
4-6106.3 4-6300 .639 104.4 5.1  3 .3  1 . 1 6 0  58.0 .530 ,708  124 .3  200.1 .3330 1.083 6 9 . 8  




~ 7 . 9  
-4 .8  -37 .4  330.4 
1 . 5  2 . 7  116 .5  
- .e  - 7 . 4  196 .3  
3 2 . 2  12.1 101.90 












4-0mo.  7 4-6r10 
,157 218.3 - . 7  
. 351  302.6  -24 .1  
.562 73 .9  3 . 7  
15.00 12.36 4 .12  
2 . 0  1.082 98 .1  ,208 1.166 309.1 5 5 3 . 8  .925 1.411 86.5 
2.0  1.118 6 1 . 8  .473 .702 121.5 191 .0  .?I700 1.033 80.4 
2.63 6 . 0 5  8.24 13.97 2/2/1 9 2 . 4  114.6 1 8 . 8  .190 6.130 
- 1 . 9  .e72  110.3 1.003 204.2 444.7  .5oe 1.5000 111.5 
. i d 2  224.0 . 9  2 . 2  i.0~5 9 e . 9  . i g o  1.173 310.1 150.4 . w o  1.406 07 .5  
.342 307.1 -22 .0  -1.1 .e51 m . 2  .*go .go2 200.7 4 4 7 . 6  .493 i . 4 7 i o  i i 6 . 0  
. s i 2  80.3 4 . 4  2.5 i.ia e i . 4  .480 . ~ o e  m . 3  194.1 .SITO 1.044 7 7 . 6  
14.45 11.01 3 . 9 5  r.50 0.00 7.90 14.27 2 /2 /1  06.0 120.6 1 7 . 2  . i o 4  6.685 
. ? I 7  
1.331 
.737 
1 7 5 . 9  
- . 3  -22 .1  304 .6  
1.9 4 . 1  92.7  
-2.1 -Sa&? 1 7 4 . 0  





. I 8 2  
1 .312  
.T50 
173.2 
-.I -r3.3 s i t .?  
1.6 3 . 7  9 7 . 8  
- 1 . 7  - 3 . 6  177 .9  
16.0 3 . 3  97.60 
-1.s - 1 5 . 2  sin .3  
1 . 7  3 . 4  108.0 
-1 .3 - 4 . 1  167.0 




1.044 . 1 eo 
* 556  
.SCl 
1.111 
a129 229:e 4 .5  
.330 312.4 -11.1 
. S O 6  8 7 . 3  4.9 
13.97 11.40 3.82 
.32O 310.0 -18.6 
e804 95.0 5.L 
13.66 11.06 3.7B 
,122 rss.9 1 i . c  
2.5  1.086 95.7 ,191 1 .176  323.2 147.4  .913  1.403 6 8 . S  
-1.1 .E38 105.6 .502 .061 197.0 450 .9  ,479 1.4430 116.8 
r.6 i.m 80.7 .409 .roe m . 4  190.6 . S O ~ D  1.016 75.1  
1.17 5.99 7 .50  14.~13 c / e / i  81.5 i2s.e 15.7 . i m  7 . 3 4 2  
- 1 . 1  .a19 m t . 7  .si0 ,919 i9e.o 454.7  .4eo 1 . 4 i n o  i i 7 . 0  
3 . 2  1,090 9 4 . 4  ,181 1.183 3S0.7 544.8 .984 1.401 88.e 
3.1 1.184 59.8 -505 ,71C 111.0 199.1 .3540 1.009 7 1 . 0  





- C . l  -L-b.O 324.7 
1.7 3 . 1  109.1 
- , 8  -1.0 1 6 9 . 0  
2 1 . 7  6 . 9  99.80 
.788 
1.201 . 710 
166.9 
-3.5 -34.0 131.0 
-.s -7.4 190.0 
1.7 c.0 1m.r 
3 t . i  11.0  ID 
154 
8TOPOVER TlME % 60 O A Y 8  1984 INBOUND SWINGBY MISSION DURATION = a40 O A Y S  
WARS ARRIVAL OATE,; 
MARS ARRIVAL DATE 2445850 (29 MAY 1984) - -.-- I--______  _ _  - 
4-5610 4-5810 ,284 ie1.0 1.3 .4 1.061 106.0 .320 1.203 284.3 3 1 5 . 1  ,810 i . s s r ~  100.5 .a94 1.5 -16.3 301.1 .23a 
4-)910 4-0098.4 ,197 z?2.1 1 . 3  7.2 .6si 96.2 .345 1.089 1se.i 314.1 .ria 1.4650 93.6 1.366 -9.1 -49.1 24.a .285 
4-6096.4 4-6250 .e85 61.0 - 1 6 . 8  -12.5 i . e r r  90.9 . i re  .868 354.0 140.6 .ris i.oir 69.9 .so3 9.4 47.7 218.6 .114 
1 5 - 4 6  10.27 6.06 5.19 e . 5 r  4.19 12.23 e/2/2 32.0 90.1 32.2 .r42 3.606 r9.i 7.1 23.1 132.00 1.934 
4-5620 4-5850 .zrr i86.1 -1.4 .I 1.091 105.4 .320 i.226 2so.r 110.2 .e34 i.ei9~ ioz.4 .?os 1.4 -1a.o 3 0 5 . 5  .257 
4-5910 4-6ioo.s .174 2r3.6 -18.8 1.1 .e80 96.0 .346 1.081 191.1 317.1 .rii 1.4630 94.1 1.365 -3.0 -16.9 25.6 .e19 
4-6100.9 4-6~60 .LIS 65.0 -69.1 -9.2 i . z r r  90.6 .ire .e69 355.7 5 4 1 . 1  . r i g  1.018 86.4 .SO4 6.2 40.8 208.1 .13t 
t s . 2 1  9.62 5 . 9 5  5.65 9.03 3.61 i i , r 6  z/z/e er.8 99.9 5 5 . 1  1.~40 t . 1 ~  r9.o. 1.0 40.8 125.90 1.420 
-- ~ -._-_ 
4-5600 *-Sa60 ,281 4.1 .6 
4-ro9e.i 4-6240 . t a r  -61.1 -1.4 
4-saoo 4-5860 .eel 4.1 .(I 
4-S920 4-6092.1 ,160 -33.1 -2.4 
14.07 6.03 4.24 
4-5920 4-6099.0 .194 -45.5 -6 .0  
4-6099.0 4-6240 .e22 69.7 9.4 
14.40 6.03 4.24 
4-saio 4-5860 .eri 2.0 -6 
4-59CO 4-6091.9 .la1 -34.5 -2.8 
4-6091.9 4-6250 -194 -64.0 -7.9 
14.25 1.63 4.60 
.. 
1.6 -16.4 295.5 
.I 3.5 34.2 
4.1 9.8 28.4 5 5 0 e o r . 9  i a.ro 
-- - .. . -_-- - 
111.2 .681 * 199 
264.8 1 .361 * 188 
68.3 .SO3 . l o r  
9.83 13.3 1.216 
i r 4 . e  .681 1.0 -16.4 291.3 .199 
268.4 i.366 4.1 25.7 2 r . e    PO^ 
18.1 .SO4 -12.6 -58.6 151.5 .223 
iU.18 71.5 11.1 -38.8 1~3.10 1.011 
181 -3 ,694 1.4 -18.0 301.5 s t 1 4  
266.4 1.367 ,a 5.9 30.6 ,191 
67.2 ,903 4.6 33.8 206.1 ,111 
*9.61 14.4 0.7 55.3 111.00 1.023 
4-5620 4-5S60 -261 188.4 -,6 .I 1.084 104.6 .lo2 1.201 288.8 115.6 .a41 1.569A 99.6 ,703 1.3 -15.6 306.4 e230 
4-8020 4-oioi.6 .is3 e6s.s -12.1 3.2 .e88 90.1 .34r 1.088 195.9 317.2 .rii 1 . 4 ~ ~ 0  94.4 i.566 -5.1 -30.7 t6.7 .e37 
4-6101.8 4-ezso . z i r  w.0 -11 .1  -10.0 !.ere 90.1 .ire ,869 s s 6 . r  541.1  .rig 1.018 88.4 .904 1.0 43.3 tii.0 *id5 
4-5630 4-soen ,254 i w . 5  -2.8 AI 1.094 103.9 ,302 1.22r 293.4 510.3 i.wu i o i . 5    is 1.1 -15.4 310.1 .e41 
~ - J O Z O  4-6105.1 .irs 271.6 -27.8 -1 o . O O ~  sr.6 .349 1.084 $94.1 38i.8 .roe 1.4620 95.6 1.304 -.e - 1 . 7  2a.6 . m e  
4-6105.). 4-6270 .ZLZ 63.1 -60.4 -9.4 t . e n  90.1 .ir4 . 8 r i  359.1 5~4.1 i.ozz 01.1  .SO6 0.6  41.0 e o i . 1  ,141 
i4.r~ 9.32 5.54 1.40 6 . m  3.10 11.81 24212 21.9 i01.9 68.1 1.216 1.~80 7 6 . 9  i o . $  48.3 ize.80 .us6 
14.52 9.53 5.61  4.99 0 . 3 8  3.66 11.89 2/2/2 32.0 98.9 45.7 1.061 C . 1 7 6  76.6 9.1 54.5 l28.8D 1.683 
.272 174.1 5.3 
.I90 258.8 -29.9 
. le9 68.4 -61.3 
.2S9 181.6 2.6 
,190 261.3 -29.6 
A94 67.3 -64.0 
.259 181.6 2.6 
13.1~ s.si 5 . 8 1  
13.15 9.06 1.04 
. m i  e6r.s -34.4 .mo 46.5 69.4 
13 .80  9.10 1.64 
- WAR6 ARRIVAL 
i.06r io6.i .so 
i . z ro  92.0 . i r  
1.63 3.80 i i . 5  
i . 0 ~  106.1 .so 
i.err 90.3 . I I  
.693 99.0 .34 
.690 98.3 .34 










ATE = 2445880 I 8 J 
1.169 280.0 126.4 
2/1/2 42.S 80.4 
, 1,169 280.0 526.4 
, 2/1/1 49.1 84.2 
i.091 i9a.i 364.1 
m r  ~ 6 . r  533.6 
I 1.090 196.4 314.1 
.e69 351.6 132.1 
IUN 1904) 
.e08 1.53OA 95.9 
,119 i . 4 r a  91.1 
. r i r  I.OIBA 91.3 
69.6 i . r i o  1 . 1 4 1  
.rig 1.018~ 91.0 
.BO8 1.53OA 95.9 
.713 1.4680 93.8 
47.4 1.219 2.487 
- WAR6 ARRXVAL DATE -C 24458 
.7 1.063.105.r .e99 !.is8 ere. 
-1.1 .ro1 101.4 .348 1.104 203. 
3.01 7 .21  4.04 11.54 e/ i /2  49. 
-1.6 .ro3 101.1 .348 i . i m  202. 
-1.9 1.211 91.4 .ire .air 5 5 0 ,  
4.10 r.40 4.02 1 1 . ~ 1  e / i ie  42. 
.e i.ori i o4 . e  . m e  1.173 284. 
9.1 i . w r  88.8  .172 .e41 e.  
- 7 . S  1.216 91.9 .173 .e67 346. 
- 8  1.071 104.8 .e92 1.113 284. 
-2.9 -694 99.T ,352 1.085 198. 














0 (16 JUN 1904) - 
531.1 . a i2  i.505~ 
363.4 .reo i.4880 
133.6 . r i r  1.018~ 
80.4 64.6 1.687 
Y26.3 ,831 1 . 5 1 5 A  
368.6 ~ 7 1 7  1.4840 
91.9 66.5 1.597 
641.0 . r i a  i . o i r  
I 383.8 .ro3 i.4680 
I i r s . 8  . r ia0  i.017~ 
, 526.3 ,831 1 . 5 1 S A  






























































,223 . ea8 
4-5a20 4-wro .e48 i 88 . r  .i .e 1.019 104.0 1.189 eee.9 5 z i . i  .e47 1.131~ 97.3 . r o ~  1.2 -15 .4  3oa.8 .2or 
4-6930 4-6ioo.e . t e a  263.4 -28.4 -1.2 .roo ioo.6 .a49 1.096 201.3 374.4 .ri3 1.4780 9s.r 1.360 -. I  -4.1 29.1 .eo5 
4-ai00.e 4-aeao .eo5 65.8 -06.8 -8.5 1.211 90.8 ,173 .e69 354.1 s47.8 .rig i.oi9 68.4 ,904 5.4 31.9 205.4 . i m  
13-86 9.44 5.45 4.42 r.81 3.99 i i . 8 r  z / i / z  31.0 100.9 66.8 i.436 1.616 1 5 . 2  10.4 49.4 118.00 1.1r2 
4-saao 4-58ro  ,221 zi9.4 1.3 8.2 1.113 ioo.6 ,288 1.~10 300.4 100.1 .go4 1.6361 103.3 .r4i -1 .4  -16.1 323.r . m e  
4-aore.o 4-6300 .e39 83.6 -11.3 -3.3 1.275 $00.1 ,244 .ere 303.9 513.2 .e60 1.084 79.3 .giz -1.3 -5.7 111.1 .io4 
11.14 9.26 5 . 0 1  5 .80  9.20 4.25 i z . 3 ~  z / i /e  22.5 148.8 32.1 1.052 3.610 32.9 345.0 31.3  113.40 t.154 
4-5930 4-aO12.0 .le9 256 .4  -30.0 -1.9 . IO1 102.1 .361 1.090 203.4 332.5 . T O l A  1.4920 82.8 1.384 - . 1  *.6 51.7 .t39 
*-s600 4-seso . m a  114.9 5 .8  .6 1.061 101.3 .z92 1.190 zr9.s 536.9 .e15 1.4861 91.3 ,692 1.1 -18.2 t s 3 . r  . t i s  
4-5940 4-eo~z.3 .209 255.4 - 2 r . r  -1.3 . r i g  104.0 .355 i.ii6 208.6 363.2 . r e o  1.5130 90.8 1.313 -.I -4.7 36.1 .is3 
4-aooz.8 4-6240 .i93 08.4 -02.4 - r . r  1.276 91.9 .ir3 .86r 346.9 533.6 .rii 1.018~ 91.3 ,903 4.4 30.1 ~ 0 8 . 9  . i i o  
13.10 10.23 5 . 7 5  3.47 6.88 4.48 11.56 2/1/2 56.9 80.6 62.4 1.615 1.930 Y3.8 13.9 50.9 106.40 1.502 
3.2 .g i.06a 
-2r.e -1.1 . r i r  
-64.6 -8 .1 i . z r a  
5.49 3.~16 7.08 
- 8  1.0 1 .011  
- 6 1 . 4  - 8 . 1  1 . 2 7 1  
5.21 3.93 7.33 









, 282  




. i rz 
.ers 
. i r 3  
1.163 
1.113 























- . e  -5.9 
4.9 34.9 
l Z . 4  49.4 
1.1 -15.6 
-1.3 - 6 . 1  
5 . 1  38.0 
12.0 4I.4 
~ 9 9 .  r .175 
32.8 .is8 
206 .9  ,114 
iis.40 1.3a9 
3oa. t  .la6 
3 0 . 2  .LO0 
206.3 . l e 6  
110.60 1.242 
4-5070 4-3680 ~ 2 2 1  231.2 15.9 . 6.4 1.113 99.2 .e69 1.262 314.5 501.9 ,923 1.6021 101.9 a 1 A 5  -4.6 -26.4 331.0 . P S I  
15.20 9 . 5 5  5.01 5.69 9.03 4.54 12.10 21112 2r .2  149.3 16.0 1.618 2.128 2 5 . 7  343.3 20.4 138.20 1 . 6 2 5  
1-5940 4-60a7.4 .212 2 5 4 . 1  -28.1 - 1 . 5  .rei 104.3 .35r 1.119 209.5 356.0 , 7 2 0 ~  1.~190 80.9 1.373 -.I -3.1 41-6 .%93 
4-0081.4 4-6310 .is3 96.1 -23.0 -3.4 1.282 9r .e  .e20 .mi  310.2 5~9.9 . w r  % . o r s  80.4 .szi  .O -3.5 186.7 .la3 
4-5690 4-5880 -163 223.1 -40.9 -3.1 1.126 97.2 .275 1.306 325.8 492.9 . 947  1.66SA 103.9 aY63 5.3 a7 325.5 *e82 
4-6096.0 4-6330 ,190 109.3 -22.0 -3.3 1.289 97.3 .230 ,892 319.3 186.5 ,687  1.097 18.6 .934 .9 -1.4 203.8 -164 
4 - 5 0 4 0  4-aos6.0 . zor  ess.6 -2r.z  -1.1 .rir 103.0 .355 1,113 20e.o 3-68.4 . n o  1.5000 92.2  1 . 3 ~  -.9 -5.9 32.9 ,196 
15.20 8 . 0 0  4.46 6.30 9.08 4.44 ie.3r i/i/z 23.r 193.7 1 5 . 2  i.332 1.639 22.0 343.6 12.9 153.20 .*eo 
MARS ARRIVAL DATE = 2445890 ( 8 JUL 19041 --- 
4-1600 4-1890 -262 175.3 6.3 1.0 1.058 105.1 .267 1,144 279.3 342.1 .616 1.413 89.1 -697 1.4 -16.3 268.0 - 1 5 3  
*-5950 4-6092.8 -236 es2.o -2s.e -1.1 .~36 101.8 .xu 1.138 2is.o 363.7 . r i g  1.5500 91.0 1.319 -.s - 0 . 5  35.1 .LOO 
4-ao92.5 4-6240 .LOO 68.6 -03.9 -8.1 1.216 91.9 .lis .e68 341.2 533.1 . r i r  1.018~ 91.3 .so3 4.0 32.1 210.2 .i14 
14.05 10.62 5.68 3.23 8.63 8.14 11.59 21119 63.9 00.9 62.0 1.104 1.940 14.4 14.8 49.6 108.60 1.414 
1.3 -1s.s 2sr.i .i60 
-1.1 - 1 . 7  32.6 .coo 
5 . 3  3 8 . 1  008.3 .lie 
13.S 48.2 113.60 1.294 
155 
8TOPOVER TIME = 6 0  DAY8 1984 INBOUND SWINGBY MISSION DURATION E 8 4 0  DAYS 
WARS ARRIVAL DATE 3 2445890 
0 JUL 1 9 0 4  __ ._ - _ _  - . ___ . -. 
LAUNCH ARRIVE SPEED1 R A l  DECLl I 1 V 1 PSI  1 ECCEN-'-SWA- THE11 THET2 PERIH 
DEPA57 SUNGBY SPEED3 R A 3  DECLS 1 3 V 3 PSI 3 ECCEN SWA THE13 THE14 PERIH 
OWNGBY RETURN 8PEED5 R A 5  DECLS I I V 5 PSI 5 ECCEN SWA THE75 THET6 PERlH 
APHEL-PS1 2 
APHEL PSI  4 
APHEL PSI  6 
1.546A 9 9 . 5  
1 .5670 88.1 
1.019 80.0 
1.410 2 . 2 5 8  
-_A_- 5 -  
V 2 I 2 DECL2 R A Z  SPEED2 
V 4 I 4 OECLl R A 4  SPEED4 
V 6 I 6 DECL6 R A 6  SPEED8 
INC -RAP OECLP ETA PERIC _ _  PROP AERO DVL OVA EVA ~ V D - E Y R - ~ P ~ - S U N - ?  SUN-RXPP?- 
4-5810  4-5690 ,191 221 .1  9 . 2  4 . 4  1.105 9 8 . 5  .249 1 .231  3 1 5 . 1  506.2 .929 
4-5950 4-6085.2 .241 250 .4  - 2 6 . 1  - 1 . 4  .139 101 .3  . 371  1 ,143  216.1 353.0 .119A 
14 .66  9 . 8 2  4 . 5 8  4 . 8 3  8 . 2 2  5 .26  12.11 2/1 /2  2 9 . 3  149.8 5 2 . 6  
-___- . - - .- -__ - 
4 - 8 0 8 s . ~  4-8310 .202 95 .1  -21 .1  -3.4 1.281 9 1 . 8  .225 .e81 311.2  580.4 ,682  
. r 4 2  - 2 . 1  - 2 1 . 1  330 .1  .22r  
1 .319  -.? - 4 . 9  4 3 . 8  . eo2  
.sei - . e  - 4 . 3  181 .8  . l e 9  
2 4 . 2  343.5 16.8 135.80 1.850 
MARS ARRIVAL DATE = 2445900 I18  JUL 1984) -- ___. 
4-5600 4-5900 e261 1 7 5 . 1  6 . 1  1.1 1 .051  105 .1  .285 1 .140  278 .9  541.3 -816 1.465 8 1 . 1  . I O 2  1.4 -16 .5  2 8 3 . 2  -146  
4-5960 4-6092.8 e213 249.1  - 2 5 . 0  - . 9  .759 1 0 9 . 9  .386 1 , 1 1 2  221 .8  364.1 .119 1.6240 9 1 . 3  1 .388  -1.1 - 1 . 5  5 4 . 3  -211  
4-6092.8 4-6240 .211 68.8 -65 .9  - 8 . 1  1.278 9 1 . 8  .113 .868 341.5 533.5 . I 1 1  l.Ol8A 9 1 . 4  .903  5 .4  3 4 . 7  211 .9  
14.80 11.11 5 . 6 6  3 .09  6.49  6.05 11.61 2 /1 /2  16.1 8 1 . 3  63 .1  1.355 1 .912  1 5 . 1  1 4 . 9  48.4 109.30 1 . 2 3 6  
4-1600 4-5900 e261 175.1  6 . 1  1 . 1  1 .051  105.1 .281 1.140 218.9  541 .3  .El6 1 .465  81 .1  .IO2 1 . 4  -16 .5  283 .2  * i d 6  
4-5000 4-8166.5 .e51  311.7 - 2 1 . 6  -1.9 .626 9 0 . 0  .452 .964 180.0 442.0 ,528 1.4000 1 1 2 . 8  1 .311  - 1  1 . 7  1 1 . 1  
4-6106.3 4-6240 , 5 0 5  60.1 2 . 0  1.0 1 . 1 7 1  6 4 . 8  .426 ,114 116.5 183.4 ,4100 1.018 8 1 . 5  -753 -2 .9  - 5 . 6  169 .8  





4-5960 4-6112.3  
4-6172.3 4-6250 
4-5620 4-5900 





, 241  
* 269 




6 6 . 9  
11 .28  
4 . 3  1 . 2  1 .063  103 .9  
- 2 4 . 6  -.I , 1 5 5  109.1 
- 6 8 . 3  -9 .1  1 .216  91 .2  
5.33 3 . 1 2  6.53 5.95 
4 . 3  1 . 2  1.063 103.9 
2.9 1.6 1.159 6 2 . 6  
5.33 3.12  6 . 5 3  6 . 1 9  
















I 2/1 /2  
283 .8  






6 6 . 4  
288 .8  
219.1 
356 .2  
58 .1  
542.4 
310 .0  
540.9 
9 1 . 4  
542.4 
441 .9  
181 .5  
101. 1 
5 3 1 . 6  
375.1  
547 .1  
9 9 . 4  
532.8 
381.7 









.859 .? le  
.719 










8 9 . 1  
9 2 . 6  





16 .3  
1 .2  - 1 6 . 2  293 .4  
- 1 . 3  -8 .6  51.4 
5 . 9  39 .1  210 .2  
1 . 2  -16.2 293.4  
.1 1 . 1  8 4 . 5  
-2.5 -3 .5  111.2 
14 .1  4 1 . 3  i i 4 . 2 0  
2.0 5 . 3  91.60 
-140  
*21 1 
- 1 2 0  
1 . 1 3 3  
-241 
,218 
. I 4 1  





324 .1  
81.6 
1 1 . 5 1  
189.5 
252 .9  
8 4 . 5  
10.89 










1 . 0 2 2  
.gee  
8 9 i l  




9 4 . 3  
88.4 
1 A 9 1  
9 2 . 4  
9 6 . 0  
81 .1  
1 . 9 1 0  
, roo  
1.311 
* I 3 6  
1 1 4 . 1  
.713  
1.384 . 904 
11.9  
. r i a  







1.0 -15 .8  302.0 
- 1 . 1  -10.5 2 9 . 4  
6 .1  4 2 . 2  209.6 
14.3 46.0 118.0D 
.8 -15 .4  309.2 
-2.6 -14 .1  28.6 
1.9  44 .3  210.9 
16.0 4 3 . 1  123 .90  
2 . 0  1 . 2  1.069 102.8 
-10.5 - 9 . 1  1 . 2 1 1  9 0 . 6  
5.06 3 .23  6 . 8 4 '  5 .83  
. 2  1 . 3  1.015 101.8 
-12.1 -10.6 1.219 8 9 . 8  
-23 .1  - . e  . n o  108.9 
- 2 1 . 4  . r  -143  108.3 
4.84 3.38 6.18 5.10 
~ 1 . 1 6 0  
1.153 
.869 













1 . 1 7 0  
1 .139  
.a11 
2/1 /2  
293 .9  
211 .0  
1.1 
5 1 . 2  
4-5ero  4-5900 . i n  226.0  6 . 5  3.5 i.100 97.9  .234 1 .218  315 .9  514.6 ,933  1.503A 9 1 . 3  ,141 -1.0 -19.9 330.6 . i s 8  
4-5960 4-6081.4 ~ 2 8 3  241.1  -25 .8  - 1 . 3  .164 110.8 .394 1.183 223.3  341 .9  .111A 1.6490 ,86.6 1.369 - a 8  - 5 .2  4 6 . 4  e221 
4-0081.4 4-6310 .e21  9 3 . 0  - 1 9 . 6  -3 .4  1.280 9 8 . 9  .236 ,879 310 .0  581 .3  .612 1.086 1 9 . 3  .920  - e 5  - 5 . 6  166.2 *lOO 
14:86 10.65 4 . 3 3  4 . 2 1  1 .60  6 . 3 2  12.31 2 /1 /2  33 .8  150 .6  4 1 . 6  1 . 2 3 2  2 . 4 7 1  22.5 343.4  11.1 130.50 1 .820  
4-5660 4-5900 .206  2 3 9 . 2  2 5 . 9  1.6 1.105 9 6 . 9  .233 1.231 321.8 510.4 .945 1.518A 9 8 . t  - 1 4 1  -6.1 -31.6 338.4 ,221  
4-5960 4-6088.8 .216 2 4 8 . 1  - 2 5 . 4  - 1 . 1  ,162 110.2 ,388 1.118 2 2 2 . 6  359.1 .12OA 1.6350 89.8X.389 -1.0 -6.6 38.2 -209  
4-6086.8 4-6320 .e09  101.4 -21 .1  -3 .4  1 .284  9 8 . 1  .e32  .a86 314.8  583 .9  -680  1 .091  1 9 . 1  - 9 2 1  - 2  - 3 . 5  1 9 5 . 0  *181 
15.10  1 0 . 9 3  4 . f 1  4.11 8 . 1 6  6 . 1 5  12 .32  2/1/2 36 .8  152.4 6 2 . 6  1 .311  1 . 9 2 3  21.4 342.7 1 3 . 6  143.30 1.212 
MARS ARRIVAL DATE = 24459io  (28 JUL 1984) 
4-5600 4-5910 ,262 116 .3  1.0 1.3 1.056 105.2  .285 1 .137  278 .2  552.4 .813 1.461 8 5 . 2  .709 1 . 4  -16.8 277.8  - 1 4 5  
4-5910 4-6164.8 ,249 310.6 -23 .9  -2.0 ,631  9 4 . 6  . 441  .971 185.8 4 3 9 . 0  e543 1.4000 111.1 1.321 . 9  2.3 76.7  -404 
4-6164.8 4-6240 ,484 58.8  2.1 1.0 1.119 6 5 . 9  .408 .123 113.8  183 .4  .4280 1.018 81.1  0165 -2.9 - 6 . 3  169.5 -227  
14 .19  11 .14  5 . 6 9  3.05 6 . 4 6  5.46 12 .98  2 /2 /1  87 .0  98.6  1 1 . 9  .e56  4 .442 111.1 535.0 -1 9 3 - 3 0  1.594 
4-5610 4-5910 .240 1 8 3 . 1  4 . 1  1 . 3  1 .061  103.8 ,268 1.145 283 .3  5 4 1 . 1  .e38 1 .453  8 1 . 2  -113  1.2 -16.1 288.5  *142 
4-5970 4-6109.8 ,258  317 .3  -22 .5  - 1 . 9  .626 9 2 . 0  .455 .958 182.4 443 .5  .522 1.3950 1 1 3 . 3  1.314 - 9  2 . 1  62.3 ~ 5 1 3  
4-618S.8 4-6250 .513  6 5 . 3  3 . 1  1 .5  1.172 6 4 . 5  .431 - 1 1 5  116.1  187 .8  .4070 1.024 8 4 . 2  a 1 5 5  -2.6 - 4 . 4  110.4 .249 
13.98  10 .99  5 .31  2.99 6.40 5.88  13 .32  2 /2 /1  1 6 . 1  108.1 11.0 .229 6.769 1 1 5 . 1  .1 4 . 1  95.40 1.320 
4-5620 4-5910 .221 1 8 9 . 9  2 .1  1 . 3  1.061 102.6  ,255 1.154 288 .5  143 .0  e860 1 .449  8 9 . 0  ~ 1 1 8  1.0 -16.4 298.1  ~ 1 4 3  
4-5910 4-6175.7 ,215 5 2 5 . 1  -18 .3  -1.1 .613  88.4 ,478 .944 1 1 8 . 3  449 .2  -493  1.394 1 1 5 . 4  1 .301  - 9  1.9 89.3 e 5 5 3  
1 4 . 1 5  11-14 5 . 0 1  3 . 0 2  6 .42  6 . 1 3  13 .81  2 /2 /1  61.6 115.0 16.1 .191 7 .151  112 .6  1 .1  1.3  97-90 1.211 
4 - e i r s . 7  4-eeoo .553 1 3 . 3  3 . 8  2.0 i . i se  82 .4  .46s  ,108  120.4 i 9 i . z  . 3 n o  1 . 0 3 3  80.6 .?42 -2.1 - 3 . 5  1 1 3 . 1  . e80  
4-5630 
4-5910 









8 3 . 9  
1 1 . 9 2  
-1 1.4 1.013 1 0 1 . 5  
- 1 3 . 1  - 1 . 5  ,595 8 2 - 3  
4 . 0  2 . 8  1 . 1 4 2  5 8 . 8  
4 . 1 1  3.10 6.51 1 . 1 5  
WARS A R R l  
1 . 2  1 . 4  1 . 0 5 5  105 .5  
-25 .6  - 2 . 1  .e48 9 8 . 6  
2 . 1  1 . 0  1 .181  6 6 . 3  
4 . 9  1 . 4  1 .060  1 0 3 . 9  
- 2 3 . 1  -1 .9  , 6 3 1  96.5  
3 . 2  1 . 5  1 . 1 7 1  6 5 . 2  
5 . 3 4  L.96 8 . 3 1  5 . 6 8  
2 . 8  1 . 4  1 .066  102 .6  
-21 .2  - 1 . 8  .625 9 3 . 8  
4 . 0  2 . 0  1 .112  6 3 . 8  
5 . 0 0  L.90 6 .31  5.83 
--- 
i . r r  3 . 1 2  6 . 5 3  5.64 
.245 
. I 2 0  
.a23 
14.86 








1 3 . 2 0  
.254 
,482 
. 4 4 1  
13.60 
1 . 1 6 3  293 .8  538.4 ,878 
.925 112 .8  4 5 1 . 6  .444 
.686 126 .6  193.1 .3210 
2 /2 /1  59 .8  l l Q . 2  1 5 . 3  
LTE 2445920 ( 1 AUG 1984 
1.135 211.3  5 5 1 . 3  ,801 1.463 
.OB0 191.3 431.4 ,549 1.4100 
,128  113 .0  183 .4  ,4340 1.018 
2/2 /1  98.0 98.6  1 8 . 3  
1 .143  282 .6  552 .8  .E31 
.961 186 .2  4 4 1 . 1  .533 
. ? e l  115.0 181.9  .4190 
2 /2 /1  8 1 . 1  108.2  1 1 . 3  
1.150 288.0  548.4 
.952 1 8 4 . 5  4 4 5 . 6  
2 /2 /1  18 .2  1 1 5 . 5  




. 1 5 5  
I) - 
9 0 . 5  ,123  
16.4 ,115  
1 . 5 1 4  110.6 






1 . 7  ' 9 9 . 0  
- 3 . 1  119.1 
, 9.4 101.60 
- 1 4 1  
,622  
.353  
1.012 - __ 
. 148  
.478 
e LO4 
1 . 3 0 0  





. s ee  
,265  
1.114 
A 3 7  
.505 
. e 9 8  
I . 242  
.140 
.e34 
, 5 5 1  





. 1 4 4  
e499 





1 . 3 2 8  
a132 




1 . 5  
1.2 
- 3 . 0  
355 .9  
4-5600 



















14 .53  
. 4 r 8  
111.0  
304.3  
5 6 . 4  
1 1 . 4 1  
183 .1  
310.4 
64 .4  
11 .02  
190 .4  
311.4 
11 .4  
10 .63  
6 3 . 2  ,115 
1 1 1 . 4  1.324 
8 . 2 9 3  1 1 8 . 3  
81.1  . rea  
-11.0 212.4 
3 . 0  7 6 . 1  
-6 .5  109.4 








13 .98  
es.4 . r i g  
112 .5  1.318 








- e . s  
5 . 4  
- 1 1 . L  283.1  
- 4 . 8  1 7 0 . 0  
2 . 1  0 1 . 1  
2.4 94 .30  
.e21  
.e64 
. I 2 8  
13 .72  
.e59  
, 512  
.4000 
1 . 4 4 2  
1.3920 
1 .033  
,211  
- 1 1 . 1  293.1 
2 . 4  8 7 . 5  
0.1 9 6 . . L O  
- 3 . 9  rr2 .o  
1 6 . 2  
-18.6 302.1 
2 . 2  9 4 . 8  
9 . 2  90.50 
- 3 . 1  1 1 1 . 1  
4-5630 
4-5960 
4-94 r9 .a  
1.1 1.5  1.011 101.4  .241 1 . 1 5 8  e93 .5  543 .9  
- 1 1 . 1  -1.6 .610 9 0 . 0  .464 .936 180.0 451 .2  
4 . 1  2 . 5  1.164 61.8  .413 .109 120.5 194 .3  
4 . 1 3  2 . 9 1  6 .32  6 .19  14.19 2 /2 /1  6 9 . 1  120.8 
4-5040 4-5920 .187 203.9  - . 1  1.6 1 . 0 1 1  100.3 .231 1 . 1 6 1  299.1 539 .6  . e 9 1  1.431). 90.1  ,132  
2.98 6 . 3 1  1.15 15 .23  L / Z / l  6 2 . 3  123.1 1 4 . 3  -149 8.059 169.3  
~ - S O I O  4 - 8 i a n . r  . s i 4  331.0 - 1 2 . 6  - 1 . 3  .$go 03 .5  . I L I  .si5 114 .1  419.6  ,433  1 . 3 9 1  119 .1  1 .291  










19 .8  













. 4  -16.8 310.0 
- 1 . 0  1 - 4 . 2  1 . 9 1 0 5 . 0  84 8  
21.0 1 0 . 1  i o e . i o  14 .62  11.68 4 . 5 1  
-- MARS A R R I V A L  DAfE Z 2445930 ( 1 1  AUG 19841 ---- - 
4-5600 4-5930 . I 1  
4-6164.5 4-6240 .18  
1 5 . 3  
4-5010 4-5930 .24 
4-5990 4-6188.4 .21 
4-Sl68.4 4-6250 .49 
14.4 
4-5620 4-5930 .22 
4-5990 4-61?2.9 .21 
13.1 
4-5990 4-ei64.s . z r  
4 - 6 i m . s  4-8210 .si  
1 . 1  - 1 T . L  867.6  
1 . 4  3 . 6  11.6 
-2 .9 - 6 . 3  169.5 
351 .3  . - 3 * 4  92 .50  
111 .6  1 . 3  1.6 1,OSS 1 0 5 . 9  .e96  1 .134  216 .0  561.9 .199 1.410 8 1 . 3  . I 2 2  
299.5 -26 .4  -2.2 ,659 102.4 .445 .990 196 .5  431 .9  .550 1.4310 1 1 1 . 5  1 .328  
58.1  2 . 1  1 .0  1.119 86.0 .401 .123 113 .1  183.4 .4290 1.018 81.1  .T66 
I 12.04 5 . 9 1  3 . 3 2  6 . 1 3  6 . 2 2  i 2 . 9 1  z i e i i  ~ 1 8 . 4  9 8 . 6  18.0 ,251 6 . 0 9 0  114 .6  
, 184.4 5 . 1  
304.8 -LS.O 
~ 64.4 3 . 2  
1 1 1 . 4 5  5 . 4 1  
1.0 -11.8 ~ 8 t . s  
-L.S -4 .1  i r 2 . t  
1 . 3  3 . 0  81.4 





I 191.0 3 . 0  
I 311.0  -23 .0  
I 10.6 4 . 0  
11 .03  5 . 0 3  
1 . 5  1.065 102 .1  .254 1.148 281.3  553.5 .a56 1.440 8 5 . 5  . I 2 9  
-1.9 .638 9 8 . 3  -460 .961 190.1 443 .9  . S l 9  1.4010 113.5  1 .315  
2.0 1.114 6 4 . 2  ,435 ,120 116.3 191.7 ,4060 1.033 8 1 . 3  ,181 
2.88 6.29 6.00 13.13  2 / 2 / l  89 .4  115.6 16.6 -223  6 . 9 4 2  174 .9  
1.6 1.010 101.4 .e40 1.115 2 9 3 . 0  149 .3  ,618 1.432 81.1  -133  
-1 .1 .622 95 .4  .413 -945 188.1 448.3  .498 1.3920 115.0  1.307 
2 .4  1.111 6 2 . 9  ,416 . 711  118.2 194.7 .SO00 1.044 18.3 e 1 5 8  
L.81 6.22 6.01 15.91  t/L/l 80.5 121.3 15.4 0203 7.484 1 7 1 . 1  
1.r i . 0 7 1  ioo.e .em 1 . i ~ ~  191.8 545 .1  .e97 1.428 88.5 .rsr 
-1.4 .60$ 91.5 ,491 .szr m i . 3  453.9  .4m 1 . 3 8 ~ 0  111.1 1,298 
2.8 1.184 60.9 -461 .710 121 .2  196.9 .3640 1.016 11.2 a 1 3 1  
2.00 8.21 6.35 14.61 C/P/l 12 .6  125.3 14.2 ~ 1 1 7  8.091 169.3 
1.8 1.080 99.1 .El9 1.110 304.1 548.0 . S I 3  1.426 88.7 a740 
-1.1 ,381 84.1  .539 .SO4 174.1  461.5 .416 1.391 lLO.8 1.285 
3.2 1,146 51.0 -548 .SOL lt1.3 197.8 .3140 1 .070  71.0 ,728 










4-5930 ,203 191.6 1 .3  
4-6118.1 ,213 318 .4  -20 .4  
4-6210 , 545  18 .3  4.6 
13.61 10.80 4 . 1 3  
. I  -11.8 291.0 
1.2 L . I  93.1  
-1.9 -4 .0  111.0 
10.8 1.9 or .20  
.4 -17.7 305 .3  
l . L  t . 4  101.2 
-1.3 -4 .5  18L.8 
17.8 10.8 89.40 
4-5930 . 1 8 S  204.2  . I  
4-6260 .583  8 7 . 1  4.9 
16.64 10.84 4.49 
4-5930 ,170 210.6 -.L 
4-8194.0 .3l9 339.8 -10.9 
4-8L9O .E55 99.0 4 . 7  
4-eie4.8 ,284 3 2 r . e  -16.1 
i 4 . a  ~ 1 . ~ 8  4.29 
.O -17 .8  313 .0  
1 . 3  t . L  11L.O 
-.I -5.8 190.9 
C8.8 11.0 103.00 
156 
8TOPOVER TIME = 60 DAYS 1984 INBOUND SWINGBY MlSSlON DURATION 640 D A I S  
M A R S  A R R Y V A L  O A V E  E 2445940 
LAUNCH A R R I V E  8PEEOl  RAl OECLL 
DEPART SUNGBY 8PEED3 RA3 OECL3 
8WNGBY RETURN WEED5 R A 5  OECL5 - PROP ACRO-D_VL __ -- -- - . - .- 
4-5610 4-5940 .254 185 .2  5 . 1  
4-6000 4-6169.3 ,296 301.0 -25 .5  
4-6189.3 4-6250 .SO9 6 5 . 1  3.1 
15.45  12.21 5 . 5 5  
4-5820 4-5940 .e27 191 .7  3 . 0  
4-8000 4-617S.S -290  306.3 - 2 4 . 0  
4-6173.3 4-6260 .524 71 .2  4 . 0  
14 .58  11.61 S.11 
4-5630 4-5940 ~ 2 0 5  1 9 8 . 2  1.3 
4-6000 4-6177.9  .288  312 .6  - 2 2 . 0  
4-6177.0 4-6270 ,543  78.1 4 . 7  
13 .97  11 .16  4 . 7 7  
1 . 7  
-2 .1  
1 .5  





1 . 6  
- 1 . 7  
2 . 4  
2.81  
V 1 PSI 1 ECCEN SUA THE11 THE12 PERIH APHEL PSI  2 
V 3 PSI 3 ECCEN SHA THET3 THE14 PERIH APHEL PSI  4 
V 5 PSI  5 ECCEN SMA THE15 THE16 P E R I H  APHEL PSI  6 
EYA -_OVO - E V R  TYPE SUN A SUN R KAPPA--- - A  E 
- M A R S  A R R I V A L  DATE = 2445940 (27  AUG 19841 
1.059 104.7 ,279 1 .140  280.4 562.5 ,822  1.4S8 6 1 . 8  
~ 6 6 0  104.5 ,460 .986 198.4 440 .2  .534 1.4430 112.8  
1 .173  6 4 . 7  .428 -717  116 .3  187 .8  .4lOD 1 .024  8 4 . 2  
6 . 6 4  6 . 6 7  13.29 2 / 2 / l  109.2 108.1 18 .4  .232 6 . 2 3 9  
1.064 103.0 .288 1 .146  286.2 5 5 8 . 5  .a51 1 .442  8 3 . 8  
e647 102.5  .465 .972 191 .2  443 .4  . I 2 0  1.4240 113.7  
1.172 6 3 . 9  .440 ,717 117 .0  191 .6  .do20 1 .033  6 1 . 2  
6 . 3 6  6 . 5 0  13.58 2 / 2 / 1  100 .4  115.5 1 7 . 1  .219 6 .710  
1 .069  101.6 ,241 1 .153  292 .1  554 .4  .875 1.431 85 .5  
,633 100 .0  .474 .955 191.5 447 .1  .SO3 1.4070 1 1 4 . 8  
1 . 1 1 2  6 3 . 0  .454 ,718  118.0 194 .7  .391D 1.044 78 .4  
6 . 2 2  6 . 3 9  13 .95  2/2/1 9 1 . 8  1 2 1 . 3  1 5 . 8  ,204 7 . 2 8 2  
v 2  
v 4  
V I  
INC - 
,732 
1 .326  
-757  









- _ _  - 
27 AUG 1984 
I 2 DECLZ RA2 SPEED2 
I 4 DECL4 RA4 SPEEC4 
I 6 DECL6 RA6 SPEED6 
R A P  DECLP ETA PERlC 
1 . 2  - 1 8 . 1  2 7 3 . 0  
1 . 6  3 . 8  8 3 . 5  
- 2 . 6  - 4 . 5  170 .1  
2 . 8  - . 6  9 4 . 1 0  
1 . 0  -18 .5  282 .5  
1 . 5  3 . 5  8 8 . 4  
- 2 . 3  - 3 . 9  1 7 e . e  
6 . 8  2 . 9  9 5 . 4 0  
. 7  - 1 8 . 7  eo i .5  
- 1 . 0  . 4  
1 1 . 1  6 . 3  9 6 . 8 0  
- 4 . 0  5 1 176.9  9 3










1 . 2 8 1  
4-5640 4-LK140 -186  204.7 .2 1 . 7  1 ,074  100 .3  .e28 1 . 1 5 9  298.1 5 5 0 . 3  . e95  1.424 8 8 . 9  .742 . 4  -18.6 300.2  -128 
4-6000 4-6183.3 .285 320.4  - 1 9 . 2  -1 .5  .616 9 6 . 8  .487 .937 187 .3  411 .5  .481 1 ,3930 116.2  1 .302  1 . 4  2 . 9  100 .4  ~ 5 6 9  
4-6183.3 4-6280 -569  86.0  5.1  2 . 8  1 .169  61.7 .475 . 7 i 6  119 .6  1 9 7 . 2  .3760 1.016 75.6  . 7 5 8  - 1 . 4  - 4 . 7  182.4 e311 
13 .61  10.88 4 . 5 0  2 . 1 3  6 .15  6 . 3 8  14 .44  2/2/1 8 3 . 7  125 .7  14 .5  .186 7.937 170.4 1 7 . 2  9 . 4  9 8 . 4 0  1.289 
4-5610 4-5940 .169 211.1 - . 3  1 . 8  1.079 9 9 . 1  . e l 7  1 .166  304.3 546 .6  .913 1 .419  8 8 . 2  .743 .O - 1 9 . 0  308.L . I 2 7  
4-6000 4-6190.1 -294  1130.1 - 1 5 . 2  -1 .2  ,597 9 2 . 2  ,509  ,917 182 .2  4 1 7 . 2  .450 1 .3630 118.3  1 .292  1 . 4  2 . 6  106.4 ,606 
4-6190.1 4-6290 .608  9 5 . 3  5 . 1  3 . 1  1 .163  59 .6  .SO6 ,710 t 2 2 . 4  198.9 .3510 1 .069  T 2 . 5  -753  - . 8  - 5 . 6  189 .1  .346  X 
13.60  10 .89  4 . 2 8  2 .71  8 . 1 2  6 .61  1' 12 2/2/1 76.4 128 .7  1 3 . 2  ,163 8 . 6 7 2  168 .3  e 4 . 9  11.6 100.50 1 . 2 4 6  
--I_ ---- _ . _ - I _ _ _ ~  - __ MARS ARRIVAL DATE : 2443950 ( 6 SEP 1984) -- - - . _ _  
4-5620 4-5950 .e35  192.5 2 . 9  1 . 7  1.064 103 .1  ,264 1 . 1 4 6  264.8 563.1 .e43 1.449 8 2 . 2  . I 4 1  1 . 0  -19 .1  2 7 7 . 9  -150  
4-60)O 4-6174.6 .319 303 .6  - 2 4 . 3  - 1 . 9  .659 106.4 .478 .986 199.8 4 4 3 . 8  , 515  1 . 4 5 7 0  1 1 4 . 3  1.324 1 . 1  3.8 9 0 . 2  a539 
4-6174.6 4-6260 ,539 12.3 3 . 9  2 .0  1.167 63 .1  ,453 ,711 118 .8  191.4 .3890 1 .033  8 0 . 9  ,750  -2.2 - 3 . 6  1 7 3 . 3  .27e  
15 .66  1 2 . 5 0  5 . 2 5  3 . 1 6  6 .57  7 .26  13 .73  2 /2 /1  110 .7  115.5 1 7 . 9  ~ 2 0 7  6 . 4 4 2  116.1 9 . 1  1 . 4  9 5 . 8 0  1 .127  
4-5630 4-5950 .el0 198.9  1 . 2  
4-6176.0  4-6270 .553  78 .9  4 . 6  
14.78 11 .87  4 . 8 4  
4-5640 4-5950 ,189  2 0 5 . 3  - . O  
4-6010 4-8183.6 a303 315.3 -20.6 
4-6103.8 4-6260 ,971  8 6 . 2  1.0 
1 4 . 1 3  11.37 4 . 5 4  
4-6010 4 - 6 i 7 e . e  . 3 i o  308.9 -22 .7  
1 . 7  1 .069  1 0 1 . 9  
-1 .7  .644 104.2 
2 . 4  1 .168  6 2 . 4  
2 . 9 1  6 . 3 2  7 .02  
1 . 7  1.074 100.5 
- 1 . 1  .627 101.5 
2 . 8  1 .168  61 .5  
2 . 7 6  6 .17  . 6 . 8 4  
.e45 1 .152  291 .0  559.4 .869 1 .434  8 4 . 0  .744 
.482 ,967 196.4 4 4 7 . 0  . S O 0  1.4340 1 1 5 . 2  1.316 
.463 . 713  119.1  194.S ,8830 1.044 7 8 . 1  e754 
14 .06  2/2/1 102.8 121.1 1 6 . 4  .197 7 .010  174 .5  
,230  1 .158  297 .2  5 5 S . 6  .892  1.423 8 5 . 5  .747 
.490 ,948 192 .4  4 5 0 . 7  .483  1 .4130 1 1 6 . 3  1.307 
,417 .715 119.9 1 9 7 . 2  ,3740 1 .056  7 5 . 5  .757 
14.47 2/2/1 9 5 . 0  125 .6  1 5 . 0  .184 7.676 171 .9  
. 7  -19 .5  286 .4  .136  
1 .6  3.5 9 5 . 3  , 5 5 3  
1 3 . 3  4 . 7  9 6 . 0 0  1 . 1 8 2  
.4  -19 .9  0 9 4 . 6  -130  
1 . 6  3 . 2  101 .1  a572 
- 1 . 4  - 4 . 7  182.5 , 312  
- 1 . 8  - 5 . 9  1 7 7 . 3  .e91  
i8.e 1 . 8  9 e . m  1 . 2 2 9  
4-5650 4-5950 . t 7 1  2 1 1 . 6  -.I 1.8 1 .078  9 9 . 2  ,217 1.164 303.5 581.9 ,911  1 .416  8 6 . 7  . 7 S O  .O -20.3 302.6 ~ 1 2 5  
4-6010 4-e l69 .C .300 323 .4  - 1 7 . 6  - 1 . 3  .SO8 97.9  ,504 , 9 2 7  1 8 7 . 9  455 .2  .460 1.3950 117.7  1 .297  1 . 1  2 . 9  1 0 7 . 9  e 5 9 7  
4-6189.C 4-6290 . S 9 7  9 4 . 3  5 . 2  3 .1  1.166 6 0 . 2  .497 .714 121 .3  199 .2  .359D 1.069 72 .8  .758 - . O  - 5 . 9  186.8 -319  
15.73 11 .05  4 . 2 9  2.67 6 . 0 9  6 . 7 6  14 .99  t /2 / l  67 .7  129.0 1 3 . 6  ,168 8 .455  169.4 L4.5 1 0 . 5  99 .60  1 . e 5 6  
4-5660 4-3050 . 1 5 5  217.8  - . l  2 . 0  1 ,082  9 8 . 0  .207 1.110 310.1 548 .4  .927 1 ,412  8 7 . 8  , 7 5 3  -.3 4 0 . 9  310 .3  ~ 1 2 3  
4-6010 4-9196.3  ,306 333.8  - 1 5 . 1  - 1 . 0  ,586 92 .7  .S28 .9OS 182.4 461 .0  ,427 1.3630 1 2 0 . 0  1.285 1.5 t . 7  116 .5  .639 
13.67 11.04 4 . 1 0  e.93 8.05 6.94  18.75 e /e / l  81.1 131.1  l Z . 3  ,147 0.34L 167.0  3e.e 1L. l  101 .90  1.L29 
4-e1oe .a  4-6300 .e39  i 0 4 . 4  5 . 1  3 . 3  1.180 $8.0  .$so . 7 o ~  1 2 4 . 3  200.5 . m o  i . 0 8 3  6 9 . 8  - 7 5 2  -.e - 7 . 4  196.3 .376 
4-5940 4-5960 ,104 206.1 - .4  1 . 8  1.075 100.0 .e34 I.157 295.0  160.4 ~ 6 6 7  1 . 4 Z T  8 4 . 0  
4-8184.8 4-6800 .589  8 7 . 3  4 . 0  L.8 1.l63 60.1 .469 .709 121.4 196.8 ,3620 1 .056  11.1 
4-60c0 4 - 6 i e 4 . 0  ,330 312.4 - t i .$  -1.1 ,630 ios.8 .so2 .sei 107.0 4 5 0 . 9  .479 i . 4 4 ~ 0  i i 6 . 8  
13.07 i t . i g  4 . 6 1  1 . 0 8  6.20 7.11) 14-65  c m i  i01.8 1 2 s . e  15 .7  . i i s  7 . ~ 4 ~  
,791 .4 - t O . t  t 6 0 . 0  
.sse 1 . 7  s.4 1m-a , 
. ? I 4  $ 0  - L l . B  C9T.5 
. T I 5  -.E -5 .8  lOO*O 
10.9 LI.1 9.0  00.80 




















T 4  
IS 1 
1t1 




OUTBOUND SW I NG 
6.8 
158 
H1331ON DURATION : 480 DAIS 
WAR3 ARRlVAL D A l E  = 2446460 
29 JAN 1986 
LAUNCH 8UNGRY 6PEE01 RAl DECL1 I 1 V 1 -PSI 1 ECCEN BHA THE11 THE12 PERIH APHEL -P8I 2 V 2 I 2 OECLC RAE 8PEEDt 
8 U N G O Y  A R R I V E  SPEED3 R A 3  OECL3 I 3 V 3 P S I  3 ECCEN SHA THE13 THE14 PERIH APHEL PSI 4 V  4 t 4 OECL4 R A 4  3PEEOa 
DEPART RETURN 3PEED5 R A S  OECLS I I V 5 P S I  I ECCEN BHA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECL8 R A 8  3PEE08 
-_-RAP DECLC ETA CERIC 
4-6150 4-6313.3 a 1 4 0  76.7 21.6 - . 2  .a70 91 .6  ,248 .8OO 184.8 440.1 .602 e9990 103.2 1.237 -3.3 -13.6 312.8 6297 
4-6313.0 4-6460 a297 3S4.6 -10.6 - 2 . 3  1.406 81 .9  .441  1.247 26.6 148.6 .6970 1.798A 110.1 .e62 .9  -22 .3  287.1 .I18 
4-6320 4-6830 -170 210.0 -4 .9  1 .9  .656 102.3 .391 1.158 200.7 264.9 .705A 1.6100 68.0 1.051 -1  21 .0  116.6 ,390 
14.72 7.51 3 .93  7.21 10.58 8.18 16.04 2 f l f 1  26.5 178.6 4 0 . 9  a679 2.860 1 3 . 8  242.9 - 4 . 2  114.00 1.184 
8TOPOVER TIUE E 80 D A Y S  1986 OUTBOUNO 3UING8P 
_ -  -- I _._ - __  
PROP AERO-OVL_-OV_li-- EVA OVD --EVR TYPE SUN A-3UN R =PPI ----A - 
.- - WA~S~ARRIVAL DATE : 2446460 129 JAN 19861 -- 
- 
I
4-8180 4-6314.7 . lS8  71.0 20.8 - . 3  .a70 94.4 .e54 .804 193.1 439.9 ,600 1.0090 1 0 3 . 1  1.239 -3 .3  -13 .0  314.3 a304 
4-6314.7 4-6440 .304 354 .1  -10 .2  -2.2 1.406 81.) .443 1.246 28.2 149.0 .6940 1.797A 110 .1  -661  e 6  - 22 .4  266.9 . 3 l 7  
4-0520 4-6840 a145 207.4 -2 .8  1.9 -682 101.6 .342 1.208 204.1 278.2 .794A 1.6180 72.1 1.069 * l  20.1 121.3 e323 
14.39 7.17 4.12 1.22 10.19 3.05 14.66 2 /1 /1  26.6 174.4 39 .1  .652 2 .091  13 .0  t43.4 - 4 . 1  113.10 1.197 
4-8170 4-6318.3 ,182 69 .8  19 .7  - .5  .872 97.1 ,267 . e l0  200.6 440.2 .594 1.0260 104 .1  La243 -3.1 -11.9 316.8 e817 
4-8310.3 4-8460 ,317 353.3 - 9 . 1  -2 .2  1 .401  80.5 .446 1.241 31.2 149.4 .6880 1.794A 110.1  .e59 - 7  -22.6 286.5 .317 
14.30 7.11) 4 .44  l.23 10.60 2.72 13.64 2 /1 /1  21.0 166.6 35.9 .OOO 3.243 11.9 244.4 -3 .8  111.60 1.345 
4 - 6 m ~  4-6850 ,127 204.3 .4 1.0 ,701 101.3 .307 1.246 208.4 291.6 ,8641 1.6280 71.8 1.002 . i  2 0 . 2  t 2 s . e  .mi 
4-8160 4-0318.4 . e l 3  71.1 19 .1  - .6 ,876 99.9 .284 ,819 207.5 440.8 ,586 1.0510 101.0 1.249 -1.9 -10.3 320.0 .336 
4-6318.4 4-8460 ~ 3 3 5  352.S -8 .7  -2 .1  1.404 79.3 .450 1.233 35.1 150.0 .679D 1.791A 110.3 .6S8 .I -22.9 265.9 ,518 
4-68eO 4-6660 ,118 201.4 2 .9  1.8 ,715 101.1 .282 1 .277  211.9 304.7 .916A 1.6380 70.7 1.093 .% 10.1 123.9 -219  
14.65 7.39 4.88 7.26 10.63 2 , S l  12.86 2/1/1 27.5 157.7 32 .1  . I 3 5  3.820 10.3 1 4 1 . 8  -2 .9  109.80 1.402 
MARS ARRIVAL DATE = 2446470 I 8 FEE 19861 - __ - .- - 
4-81SO 4-8314.5 ,140 78.2 21.3 - .3  ,869 91.4 .249 .799 184.1 440.J .bo0 ,9980 103.3 1.236 -3 .3  -13.5 3 1 3 . 7  .e99 
4-6314.5 4-6470 ,299 351.7 -10.7 -2 .3 1.395 8 1 . 2  ,423 1 .200  29.8 155.7 .e920 l.708A 105.8 -644 - 9  -22.0 266.0 ,278 
4-0530 4-8830 .187 207.5 - 4 . 3  2 .0  .665 104.8 ,404 1.159 204.6 263.6 .691A 1.6270 67.2 1.052 .3  21.3 119.5 -404 
14.09 7.90 3 .93  6.19 9.57 3.97 16.35 2 i l i l  32 .2  1 7 7 . 8  3 1 . 3  ,673 3.130 13.5 1 4 1 . 8  -4.2 111.90 1.434 
4-6160 4-8315.2 .156 72.0 20.4 - .4  .e69 94.2 .255 .a04 192.5 440.2 .599 1.0080 103.5 1.239 -3.e - 1 2 . 9  315.0 -304 
4-6315.2 4-6470 .304 351.4 -10.4 -2 .3 1.395 80.8 .425 1.198 31.2 155.9 -6890 1,707A 105.8 .643 -8 -22.1 265.0 -278  
4-6530 4-8640 .160 204.6 - 1 . 7  1.9 .692 103.7 ,351  1.211 208.8 271.4 .785A 1.6360 71.8 1.070 et? 2 1 . 0  121.9 ,333 
13.66 7.47 4 .11  6.19 9.57 3.36 14.88 ell11 32.3 174.8 35.7 .648 3.20s 12.9 C41.4 -4 .1  111.30 1.406 
4-0170 4-6316.7 









4-6324 .O 4-84 70 
4-0130 4-6680 









.359 3 5 0 . 0  
,121 196.0 
14.30 8.04 













-7 .9  
4 . 8  
1 .44  
18.1 
- 7 . 0  
5 . 8  
6 . 1 6  
4-6140 4-6311.7 .139 90.4 
4-8315.7 4-6480 . X I 5  349.6 
4-6540 4-6620 .2SI 207.3 
14.97 9.59 
4-8110 4-6315.0 .139 79.2 
4-6315.0 4-6480 .SO0 349.8 
4 -6540  4-8630 .211 205.1 
13.82 8 .45  
21 .1  
-10 .5  
- 6 . 0  
3 . 9 2  
2 1 . 1  
-10.9 
-3.8 
3 .93  
-.6 .671 97.0 .e67 .BO9 200.1 440.5 .593 1.0250 104.1 1.245 -3.1 -11.8 317.4 .317 
-2.2 1.394 80.0 .428 1.195 34.0 156.1 .6830 1.7074 101.9 .641 . I  -22.4 265.3 .279 
1.9 ,712 103.1 ,314 1.253 213.1 291.2 .859A 1.6470 75.3 1.084 a2 20.7 123.7 -274 
6 . 2 2  9.60 2.98 13.76 2 /1 /1  32.7 166.9 32.9 .598 3.529 11.8 243.5 -3.6 109.00 1.513 
-2 .1  1.393 78.8 .433 1.189 37.8 156.7 .6740 1.704A 105.9 -637 .I -22.7 2 6 4 . 6  .e80 
1.8 . I 2 1  102.7 .289 1.286 2 1 7 . 0  304.7 .9l5A 1.6580 78.5 1.091 .e  20 .0  124.2 .e25 
8 .24  9.62 2.74 12.94 2/1/1 33.4 157 .8  29.4 .535 3.938 10.2 245.0 -2.9 108.20 1.572 
-1 .2  .e82 102.8 ,306 .829 2i3.S 441.7 .575 1.0820 106.e 1.255 -).I -8 .3  324.3 - 3 5 9  
-2.1 1.391 77.3 ,440  1 .181  42.6 157.5 .6620 1.700A 105.8 .633 .4 -13.0 e 6 3 . 6  . L e i  
1 . 6  .736 102.5 -278 1.310 2 1 9 . 9  317.3 .953A 1.6670 81.2 1.104 - 2  L1.3  123.1 ~ 1 8 5  
8.28 9.64 2.59 12 .37  ?./l/l 34.3  147.0 25.5 ,467 4.631 6.3 2 4 7 . 0  -1.0 106.20 1.650 
- 1 . 7  .e92 105.8 .332 -844 219.4 442.3 ,564 1.1210 107.1 1.264 -1.9 -6.1 3 2 8 . I  .388 
-2.0 1.389 75 .6  .448 1.170 48.0 158.5 .646D 1.695A 105.8 ,627 . e  - 2 3 . 3  1 8 2 . 3  .La2 
1.8 -742  102.2 .262 1,325 221.8 326.9 .978A 1.6720 83 .7  1.110 .2 22.3 119.9 $ 1 5 4  
6.30 9.68 2 .49  11.99 2 /3 /1  35.4 134.2 21.4 ,400 1.385 7.1 149.5 2.4 104.30 1.754 
- .4  ,868 88.0 .253 .795 174 .1  442.4 .594 .996 103.6 1.234 -3.4 -13.3 314.7 .SO6 
-2 .3 1.387 80.4 .412 1.166 33.3 162.1 ,6850 1.647A 101.8 ,831 -8 -21.8 263.9 .248 
2 . 2  .642 110.5 -496  1.106 204.5 248.8 , 5 5 8 1  1.6550 60.8 1.032 -8 22 .1  117.4 sS13 
21.38 8 .77  5.67 18.86 2/111 38.3 170.4 34.3 -644  3.395 13.3 L41.2 -4 .6  109.40 1 .543  
- . I  .e68 91 .2  .e50 .799 183.6 440.8 .599 .9980 105.3 1.236 -3 .3  -13.4 314.3 .300 
-2.4 1.587 80.8 ,411 1.168 32 .2  162.0 .688D 1.6484 101.6 .a32 . 9  -21.7 264.2 .246 
2.1 ,678 107.7 .419 1.167 208.8 262.7 .678A 1.6560 6 6 . 3  1.051 21 .7  120.1 a421 
5.38 8.76 4 .12  18.73 2/1/1 38.6 177.2 34.6 .668 3 . 3 4 7  13.4 241.2 -4 .0  110.10 1.568 
-.a .87s 9 9 . 8  .e84 .e18 207 .1  441.0 , 5 8 1  i.0500 105.0 i . 2 4 8  -0.0 - m . 2  320.5 ,335 
 MARS ARRIVAL DATE = 2446480 (18 FEE 1986) 
4-8180 4-0315.8 .lS$ 72.8 20 .2  - . 4  .a69 94 .1  .255 .e03 192.1 440 .4  .596 1.0080 103.6 1.239 - 3 . 2  -12.8 315.8 a305 
4-6315.0 4-6460 . S O 5  349.6 -10.0 -2.3 1.337 80.4 .412 1.166 33.4 162 .1  .6850 1.648A 101.6 a633 .8 -21.8 284.0 a 2 4 6  
4 -6540  4-6840 .179 202.0 -1 .3  2 . 0  . ? O S  106.1 ,363 L.222 213.6 277.0 .778A 1.6650 70.9 1.074 - 4  21.4 122.3 . 3 4 $  
53.20 7.90 4.10 5.39 8.77 3.79 15.12 2 /1 /1  38.8 175.0 33 .4  .e46 3.482 12.8 241.6 - 3 . 6  ii0.10 1,803 
4-6170 4-6317.1 .180 70.9 19 .4  - . 6  ,871 96.9 .267 .e09 199.7 440.7 ,593 1.0250 104.2 1 .242  - 3 . 1  - 1 1 . 7  317.9 ,317 
4 - 6 3 1 7 . 1  4-6480 .311 349.2 - 9 . 8  - 2 . 3  1.386 19.6 ,416 1 .163  36.1 162.4 .679D 1.647A 101.8 .629 . I  - 2 2 . 1  263.4 ,247 
4-6540 4-8650 .159 198.8 1 .1  1.9 ,726 105.1 ,324 1.267 218.4 291.3 .856A 1.6780 74.9 1.088 - 4  2 1 . 4  123.8 .e83 
15.16 7.75 4 . 4 1  9 . 4 0  8.79 3.34 13.91 2 /1 /1  39.2 166.8 30.8 .597 3.764 11.7 2 4 2 . 9  -3.6 108.80 1.851 
4-6180 
4-6319.1 
4 - 6 5 4 0  
4 -6100  
4-6321 .$ 
4 - 6 ¶ 4 0  
4-6200 
4-6324.4 
4 - 0 5 4 0  
--- 
4-0150 
4- 83 1 I. 4 

































195 .8  
1.91 
7 5 . 5  
348 .8  
193.6 
8 .31  
80.5 
349 .1  
192.3 




9 .22  
-.. - 
18.8 
- 8 . 9  
3 .1  
4 . 8 5  
1 8 . 4  
- 7 . 9  




5 . 3  
6 .14 
20 .9  
-11.2 
- 3 . 3  
3.93 
-- 
- .9  
- 2 . 2  
1.9 
1 . 4 2  
- 1 . 2  
-2 .1  
1 . 3  





- . 4  
-2 .5 
2 .8  
4.74 
,875 99.7 .284 ,817 208.7 4 4 l . e  ,585 1.0490 
1.385 78.5 .421 1.117 39.9 162.9 .6700 i.644A 
.740 104 .J  ,298 1.302 222.6 305.1 .913A 1.6900 
6.80 3 .06  11.04 2 f 1 1 1  40 .0  157.5 27 .1  .535 
.881 102.8 .305 .e28 213.2 441.9 . I 7 5  1.0810 
1 .383  77.0 .428 1.150 4 4 . 5  163.6 ,6580 1.642A 
,750 104.1 .282 1.326 225.7 317.9 ,9531 1.7000 
0 . 8 3  2.89 12.43 2 f l f 1  41 .1  146.1 23 .9  .468 
6891 105.7 .332 . S A 3  219.0 442.5 .563 1.1230 
1,381 7 S . 4  .437 1.140 49.9 164.5 .64lO 1.6391 
,756 103.7 ,271 1 .341  227.6 329 .5  .976A 1.7040 
8.88 2.77 12.04 2/1/1 4 2 . 4  1 3 3 . 5  20.0 .401 
- WAR3 ARRIVAL DATE : 2446490 128 FEE 19881 
,868 91 .1  .231 ,798 183.2 441.1 ,598 ,9980 
1.381 8O.J ,402 1.146 33.9 167.7 .6850 1.607A 
.696 111.0 - 4 4 0  1.185 213.7 262.2 .664A 1.7060 
8 .13  1.29 17.22 2 /1 /1  4 5 . 8  176.7 33.0 a664 
105.0 





6 1 . 1  
4 . 8 3 7  
107 .1  
101.4 
83 .8  
s . 7 5 7  
103.4 
98.0 
6 5 . 2  
3.518 
-- 
1.248 -2.8 -10.2 321.0 
.e28 .I -21.5 262.8 
10.2 244.5 -2 .7  107.10 
1.100 .4 e i . 6  124 .1  
1.255 - 2 . 4  -8 .2  324.7 
,621 .4 -22 .8  Z61.4 
1.108 .4 22.3 122.8 
8 . 3  246.7 - .e 1 0 5 . 3 0  
1.263 -1 .9  -6.0 329.0 
.615 .2  - 2 3 . 2  259.9 
1.114 .4  13.5 119.5 
7.1 2 4 9 . 3  2 . 7  103.10 
.- 
1.235 - 3 . 3  -13 .3  311.9 
,626 .9 - 2 1 . 1  2 8 1 . 8  
1 3 . 3  241.0 -1.8 109.60 






4 - 6 S B O  4-6610 





~ - W B O  a - m i o  
4-8200 4-63E4.8 
4-6150 4-8690 




~ 1 7 9  71.4 
,318 148.2 
. l e 2  196.6 
13.00 8.25 
a209 72.6 
~ 3 3 5  348.1 
,166 193.7 
111.12 8.34 
.245 79 .9  
.358 348.2 
- 1 5 6  191.7 









- . 9  
4 . 1 0  
19.3 
-10.0 
1 .2  










4 . 7  
6 . L I  
¶ ? . a  
-4 .0  
4.6 
6.98 
- . 4  .E68 93.9 ,256 .e02 191 .1  440.7 
-2.4 1.381 80.1 .403 1.144 35.0 167.9 
2 .1  .721 108.7 .379 1.242 219.1 277.2 
4.7s 6 . 1 3  4 . 4 0  15.42 2 / l / l  46.0 174.7 
- .6 .e70 96.7 .e67 .$OS 199.3 440 .0  .592 1.0240 104 .2  1.242 - 3 . 0  -11.6 
-2.3 1.380 79.4 .407 1.141 3 7 . 1  168.2 .6760 1.605A 9 7 . 9  ,623 - 2 1 . 7  
$2.0 .743 107,S .a38 1.290 224.3 292.0 .e1441 1.7260 74.4 $SOPS -8 L2.1 
4.76 8,;s 3.85 14.10 e / i l i  46.6 166.4 29.3 ,596 3 . 9 5 0  ii.8 241.1 -3.2 
.597 1.0070 103.8 1.238 -3.2 - 1 2 . 7  
.6830 1.6061 9 8 . 0  .62S .8 -21.4 
.771A 1.7130 70.2 1.080 - 7  22.0  
31.7 .643 3.657 12.7 241.6 - 3 . 5  
- .9  .a74 99 .6  ,284 .816 206.4 441.4 
-2 .2  1.379 78.2 .412 1.136 41.4 168.6 
1 .9  . I 5 8  106.4 .31l 1.326 228.8 306.0 
4.79 8.17 3 .51  13.16 2 / 1 / l  47.4 156.8 
.Sa4 1.0470 
,6670 1.604A 






10S. l  1.247 -E.8 -10.1 
97.8 ,820 .e -22.1 
78.0 1.106 - 8  22.5 
4.404 10.1 244.4 - t . 4  
9 7 . 8  .e15 .4 -22.5 
61.0 1.114 - 6  83.4 
5.066 8 . 2  2411.7 -.E 
ioe .2  1.214 - 2 . 4  -0.2 -1 .3  .e80 102.5 .so5 . a 7  212.8 442.1 
-2 .1  i . 37T  76.8 .420 1.128 46.0 169.3 
1’.8 ,?a7 109.6 ,294 1.151 232.0 518.9 
3.19 11.52 W $ / i  48 .6  1 4 5 . 5  
103.6 .33 l  .84i  L16.6 441.8 .J63 1.1200 107.9 1 .163  -1.0 -5 .9  
7S.L .430 1.119 51.3 110.0 ,6380 I.6OOA 9r.4 ,609 .I -21.9 
183 1.365 133.9 330.5 .STOA 11.7520 6 3 . 6  1.1CO -6  I4.8 
.IO W i l l  50.1 iSt.3 IO.% , 401  6.030 7 . t  249.4 8.0 
-e.4 .@os ioe.7  .see ,601 t m . 8  443.1 
-1.0 i.sm 73.3 ,442 1.106 5 7 . 1  110.9 
3 . 0  . t i 3  104.0 . t 7 5  1.370 t 3 4 . 1  340.0 































I .  758 
,220 
. 331 
.#!LE . 230 
1.020 
159 
8TOPOVER T I M E  : 60 D A Y S  
- - . -  
LAUNCH SUNGDY SPEED1 
SUNGBY A R R I V E  8PEED3 
DEPART RETURN 8PEED5 
PROP . . . . . . . . .. __ - . 
4 - 6 1 5 0  4-6311.9 ,139 
4-6315.9 4-6500 .302 
4-6560 4-6630 ,285 
14.57 
4-6160 4-6316.5 ,154 
4-6560 4-6640 .240 
4-6316.5 4-6100 . J O B  
13.60 
R A l  D E C L I -  
R A 3  OECL3 
R A 5  D E C L l  






197.9 - . I  
348.0 -11.1 
9 . 3 3  4.09 
4-0170 4-6317.9 . i r e  72.1 19.1 - . I  
4-6317.9 4-6500 .si8 347.8 -10.2 -2.4 
4-6560 4-6650 .212 194.8 1.2 2 . 1  
13.21 8.93 4.39 4.28 
4-6180 4-6319.9 , 208  73.1 18.6 -.$ 
13.23 8.92 4.81 4 .31  
4-6319.9 4-6500 ,335 34r.8 -9 .1  -2.3 
4-6560 4-6660 .is3 i9e.z 2 . r  1.9 
1986 OUTBOUND SWINGBY 
I 1 V 1 P S I  1 ECCEN SUA THE11 THE12 P E R I H  APHEL P S I  2 
I 3 V 3 P S I  3 ECZEN SUA WET3 THE14 P E R I H  APHEL P S I  4 
I 5 V S P S I  5 ECCEN SMA THE15 THE16 P E R I H  APHEL P S I  6 
O V A  - E V A  - 0 V D  .-EVR TYPE SUN A SUN R-YAPPA - A  E 
MARS ARRIVAL DATE E 2446100 (IO WAR 1986) - - 
- . 4  .E67 90.9 .2Sl .797 182.7 441.4 .597 .9980 103.S 
- 2 . 5  1,377 80.2 ,398 1.130 3S.2 173.1 .6830 1.578A 94.5 
2.5 .721 114.9 .467 1.220 219.3 262,s . 6 S 0 A  1.7910 6 3 . 1  
4.26 7.65 6.39 17.88 2/1/1 53.9 176.5 31.8 .658 3.655 
M I S S I O N  DURATION 400  D A Y S  
MAR3 A R R I V A L  D A T E  = 2446500 
10 M A R  1966 
v 2  
v 4  
V 6  
I NC 
1 .235  
,624 
1.072 
13 .2  
I 2 DECL2 R A 2  SPEED2 
I 4 DECL4 R A 4  SPEEE4 
I 6 OECL6 kA6 8 P E E C 6  
RAP OECLP E T A  P E R I C  
-3.3 -13.2 31S.6 .SOP 
. 9  -20.6 256.2 ,200 
1.0  2 z . r  i2o.s . 4 7 ~  
24i.i -3.1 in8.s~ 1.748 
4-6190 4-6322.4 .243 76.4 18.2 -1.3 
4-6322.4 4-6500 .3S8 348.1 - 8 . 0  -2.1 
4-6sc.o 4-66ro . i e i  190.4 3.6 1.8 
13.15 9.19 5 . 3 1  4.55 
4-tleoo 4-632tl.e .e84 8 i . 3  17.8 
4-6se.o 4-6680 . i r e  169.4 4.0 
r-reio 4-0320.4 .328 81.2 17.2 
4-6325.L 4-6100 -386 348.7 -6.9 
14.11 9.69  6.07 
4-6320.4 4-6500 .420 349.8 -6.0 
4-6160 4-6690 ,114 189.4 3.8 








1 . 1  
4-6160 4-6317.0 ,153 75.6 19.7 
4-03ir.o 4-69io ,307 347.9 -11.3 
4-65ro 4-0640 .aes 196.1 - . 7  
4-eiro 4-6316.4 ,176 73.0 19.0 
4-6310.4 4-6510 ,318 341.9 -10.4 
14.42 10.50 4.08 
4-6510 4-6650 , 250  193.6 1.1 











. r 8 r  




























IS ARRl  
93.6 
79.8 






i or .  r 
19.0 
.361 ,859 223.3 
.437 1.095 5 8 . 1  
.e91 1.403 241.1 
11.92 2/1/1 60.6 
VAL DATE = 244651( 
.257 ,801 190.6 
.434 1.343 232.5 
16.41 Will 62.9 
.E68 ,800 198.3 
.393 i.ii9 31.1 
.mr i . i i 6  39.0 
,301 i.390 238.8 











1 1 5 . 1  
I (20 U, 
441.3 








,514 i.0770 i06.e i.ess -e.4 
.SMA i.~zeo 80.9 1.125 . r  
22.1 .m 1.229 8.2 246.9 
,6360 i . s r u  93.0 ,608 . e  
,980~ i.8210 0 3 . 6  i . i m  . r  
18.5 .do3 6.zis r . 3  ~49.8 
.6520 1 . 5 l t ) A  93.9 .614 a4 
.S6k 1.117D 107.6 1.262 -1.9 
,549 1.1680 109.0 1.273 -1.2 
.a160 1.574A 93.2 .600 - . l  
.994A 1.8120 86.0 1.131 - 7  
11.0 ,341 7.665 10.7 253.2 
.59S 1.0060 103.7 1.237 -3.2 
29.6 .637 3.883 12.6 242.2 
,590 1.0220 104.3 1.241 -8.0 
LR 1986) 
.ergo 1.559~ 9i.e .625 .9  
. ~ O A  i.92~0 00.3 1 . m  1.2 
.erso 1 . 5 ~ ~  9 1 . 1  .e23 .e 
, 8 5 2 ~  i .9ero 73.3 1.ito 1.0 





26.0  116.6 
-3 , s  335.0 
-22.9 250.6 
-22.1 254.1 
- . e  104.50 









t 3 . B  121.9 
-2 .1  1 o r . m  






e 4 2 0  















- L . S  
t . 1  
-1.4 
-L .1  
1 . I  
8 . r ~  
1.m 
99.1 
77 .9  
1 113.5 
I .os 





WISSI(3N O U R I T l O N  ii 520 D A Y S  
WARS ARRIVAL DATE 5 2446450 
19 JAN i s n a  
8TOPOVER T I H E  = 60 DAY8 1986 OUT8OUNO SWINGBY 
..----. .- - ___ - - - 
LAUNCH SUNGBY 8PEEOl R A I  OECLl I 1 V 1 P61 1 ECCEN-SHA THE11 THE12 PERIH --APHEL--PSI 2 -  V 2 I 2 OECL2 RAP SPEEO2 
8UNGBY ARRIVE 8PEEO3 R A 3  OECL3 I 3 V 3 PSI  3 ECCEH SHA WET3 THE14 PERlM APHEL PS1 4 V 4 I 4 OECL4 RA4 8PEEo4 
DEPART RETURN SPEED5 R A 5  OECL5 I 9 V 5 PSI I ECCEN SUA THE15 THE16 PERIH APHEL P S I  6 V 6 
RAP I 6 OECL8 P RA6 ETA SPEEC6 RIC-.. . PROP AERO OVL O V A  EVA OVO EVR TYPE SUNJ-SUN R_'L?_PPA-._A,_ --_______ 
MARS ARRIVAL OATE = 2446450 119 JAN 1986) I 
4-6140 4-6313.0 ,135 84.4 22.5 - .1  .a71 88.9 ,241  .198 116.6 440.6 .601 .995 103.2 1.255 -3.4 -13 .0  311.3 ~ 2 9 1  
4-6315.0 4-8450 - 2 9 1  356 .1  -10.5 -2.2 1.421 82.9 .466 1.311 22.6 141.5 .7030 1.932A 114.6 -608 - 9  -22.4 267.5 *302  
4-6510 4-6660 -107  204.0 2.7 1.9 . I 0 6  99.8 ,271 1.212 201.3 305.2 .919A 1.6250 18.9 1.091 - . l  19.4 123.4 -215 
14.67 6.23 3.88  8.44 11.81 2.35 12.30 2 /1 /1  21.5 1 5 7 . 3  46.4 .600 2.539 13.9 244.2 -4 .1  116.60 1 - 0 4 ?  
4-6110 4-6312.7 -140 74.3 2 2 . 0  - . l  .e71 9 1 . 9  .e46 ,802 185.9 439.4 .604 -9990 103.0 1.231 -3.4 -13.9 311.4 ~ 2 9 5  
4-6311.7 4-0450 ,291 358.9 -10.7 -2 .2  1.421 8 3 . 0  .466 1.317 22.1 141.5 .1040 1.9301 114.5 .688 - 9  -22.4 261.5 -36L 
4-6510 4-6070 -100 202.4 4.9 1.9 . I 1 5  99.0 .262 1.293 209.9 311.3 .955A 1,6320 81.5 1.099 - . l  19.4 122.5 - 1 1 1  
14.59 6.17 3.94 8.4Z 11.19 2 . 2 3  $2.28 2 /1 /1  21.4 146.9 46.5 .690 0.555 14.0 244.3 - 4 . 0  111.30 1.060 
4-6160 4-6313.0 -158 69.4 20.9 - .2  .871 94.6 .254 .BO6 194.0 439.4 .601 1.0100 103.4 1.240 -3.3 -13 .3  313.2 .BO3 
4-6313.0 4-6410 .303 358.1 - 1 0 . 2  -2.2 1.421 82.4 .461 1.315 24.0 141.7 .7000 1.930A 114.6 ,687 .8 -22.5 261.4 -362  
4-0510 4-6000 ,095 201.1 6.4 1.9 .720 99.5 .E11 1 .301  211.5 328.1 .918A 1.6360 83.9 1.105 - . l  19.0 l l 0 . b  ,148 
14.74 0 . 3 0  4.14 8.44 11.01 2.16 11.93 2 / 1 / l  21.5 134.3 44.0 ,651 2.669 1 3 1 3  244.0 - 4 . 0  116.10 1.096 
-^ _ 
,159 101.1 
.325 352.9 . l e?  204.3 




13.62 0 . 4 1  
.140 76 .1  
.297 354.6 
. i o 9  199.0 
13.52 6 .31  
-- 
20.1 
-9 .1  
.4 




3 . 9 0  
21.6 
-10.6 
4 . 9  
3 . 9 3  
- 
- . 5  
-2 .1  
1 .9 
7.24 








- MAR8 ARRIVAL OATE E 2446460 (29 
.E70 84.4 .268 ,193 104.3 445.2 
1.405 19.9 .448 1.238 33.1 149.7 
.101 101.3 .SO7 1.246 208.4 291.8 
.e10 88 .5  .250 .797 115.4 441.5 
1 .406  81.6 .442 1.246 27.6 149.0 
.715 101.1 .282 1 .271  211.9 304.1 
10.58 2 .51  12.86 W i l l  26.6 157.7 
10.61 2.12 15.64 2 ~ 1  2 .2 166.6 





-598  -996 
-6950 1.197A 
.916A 1.6380 









- _ _ _  
1.233 -3.5 -12.0 315.9 
1.082 . l  20.2 123.2 
12.9 -43.3 -5 .7  108.80 
1.234 3.4 -13.5 312.9 
,661 .8 -29.3 261.0 
1.093 . l  20.1 123.9 
13.5 942.1 -4.5 113.10 
1.237 -3.3 -13.0 312.8 
.662 - 9  -22.3 267.1 
1.101 a 1  20.4 123.0 
13.0 L42.9 -4 .2  114.00 
. o w  .o -22.7 260.2 
.325 
.318 












. 3 1 1  
.e19 
1 .e49 
. e 9 1  
.110 
. l o 1  0 
1.264 
.e10 9 1 . 6  .e48 .a00 184.8 440.1 
1.406 81.9 .441 1.241 26.6 148.8 
.?e5 101.0 ,266 1,300 2 1 4 . 1  317.1 
10.58 2.30 12.32 2 /1 /1  26.5 147.1 
4-8100 4-6314.7 ,156 71.0  20.6 - .3  .e10 94.4 .254 .e04 193.1 439.9 .600 1.0090 103.5 1.239 - 3 . 3  -13.0 314.3 . IO4 
4-6314.T 4-0460 ,304 354.1 -10.2 -2 .2 1.406 81.5 .443 1.246 28.t 149.0 .6940 1.791A 110.2 -661  .e -02.4 2 6 6 . 9  .311 
4-6520 4-6680 . l o 4  191 .1  6 . 1  1.8 .730 100.8 ,256 1.314 216.5 328.0 .978A 1.6500 83.8 1.101 -1  21 .1  119.0 . 1 5 1  
13.64 6.42 4 . 1 2  7.22 10.59 2.30 11.96 2 /1 /1  26.6 134.5 39 .1  .652 2.991 13.0 243.4 -4 .1  113.EO 1 .291  
4-6170 4-6316.5 . l e2  69 .6  19.7 -.I .812 91 .1  .e67 .el0 200.6 440.2 ,594 1.0260 104.1 1.243 -3.1 -11.9 316.0 , 3 1 1  
4-0316.5 4-6460 ,311  353.3 -9.5 -2 .2 1.405 80.5 .446 1.241 31.2 149.4 .6880 1.794A 110.2 .659 - 7  -L2.6 266.5 .317 
4-6520 4-6690 . lo0 197.5 6 . 1  1.0 .733 100.7 ,249 1.321 211.2 339.1 .992A 1.6500 8 5 . 9  1,111 . l  22 .1  114.4 .130 



































200.  1 
1.63 
- 2 . 9  
.5  
. l  
L45.0 
-10.3 
- 2 2 . 9  
23.3 
-2 .9  
-8 .4 









































1 9 . 1  - . 8  .B16 99.9 .284 .e19 207.1 440.8 ,586 1.0510 105.0 1.248 
6 . 6  1.8 .134 100.4 .e45 1.323 217.0 348 .1  ,999A 1.8410 87.0 1.114 
4 . 8 8  1.26 10.63 2.19 11.63 2 /1 /1  21.5 103.1 3 2 . 1  . I 3 5  3.620 10.3 
18.6 -1 .2  .883 1 0 2 . 9  ,306 ,830 213.9 441.4 .576 1.0840 106.1 1.250 
-1.8 -2.0 1.402 11.8 .456 1.227 39.9 150.8 .6670 1.186A 110.3 .652 
5 .8  1.0 .733 100.1 .e43 1.320 215.9 351.4 .999A 1.6400 09.5 1.118 
(1.41 7.29 10.66 2.16 11.60 2/1/1 28 .2  86.6 2 7 . 9  .467 4.155 8 .4  
19.6 - .6  .869 84 .1  ,271 -792  163.5 445.8 . 5 7 7  1.007 104.9 1.232 
- 9 . 0  - 2 . 2  1.393 19.2 .432 1.190 36 .1  156.6 .6770 1.704A 105.8 ,618 
.8 1.9 .112 103.1 e314 1.253 213.1 291.2 .859A 1.6470 75.3 1.084 
4 . 2 0  6 .23  9.61 2.98 13.76 2 / 1 / 1  33.2 166.9 33.1 .553 3.514 13.0 
21.4 - . 3  .e69 8 8 . 2  ,252 .796 114 .6  442.0 .595 ,996 103.5 1.234 
-10.4 -2.3 1.395 80.9 ,425 1.198 31.0 155.9 ,6890 1.107A 105.8 .643 
3 .1  1.8 ,727 102.7 .289 1.286 211.0 304.1 .915A 1.6580 78.5 1.095 
3.91 6.19 9 . 5 1  2.14 12.94 2 / 1 / i  32.3 157.8 36.8 -652 3.168 13.4 
- 8 . 1  -2 .1  1.404 19.3 .450 i .235  35 .1  150.0 . 6 n o  1.rgiA i i o . 3  .e56 
MARS ARRIVAL OATE = 2446410 ( 8 FEB 1986) 
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-22 .1  
20.8 
-4 .6  
4-0150 4-8314.5 .140 18.2 21.3 - . 3  .869 91.4 .249 .199 184.1 440.5 ,600 .99RO 103.3 1 .236  -3 .3  -13.5 313.7 .299 
4-8114.1 4-6470 .e99 351.1  - 1 0 . 7  -2.3 1.395 81.2 ,425 1.200 29 .8  1 5 5 . 7  ,6920 1.108A 105.8 ~ 6 4 4  . 9  -22.0 266.0 .270 
4-6530 4-6610 . l e 1  196.0 4 .8  1.8 ,736 102.5 ,213 1.310 219.9 311 .3  ~ 9 5 3 1  1.6610 8 1 . 2  1.104 e2 L1.3 123.1 .lo5 
12.71 0.52 3.93 6.19 9.11 2 .59  12.31 2 / l / l  32.2 141.0 37.3 -673 3.130 13.5 241.0 -4.Z lll.9D 1.434 
4-0100 4-6315.t  .156 72.0 20 .4  - .4  .e69 94.2 .e55 .BO4 192.5 440.2 ,599 1.0080 103.5 1.239 - 3 . 2  -12.9 315 .0  .304 
4-6315.L 4-0410 -504 351.4 -10.4 -2 .3  1.395 8 0 . 8  .425 1.196 31.2 155.9 ,6890 1.101A 105.0 ,643 a 0  - 22 .1  265.8 .2rO 
4-6530 4-0680 -115 194 .1  5 .8  1,8 ,742 102.2 ,262 1.32s 221.8 328.9 .918A 1.6720 83.7 i.110 .E 22.3 119.9 . I 5 4  
12.80 6.61 6 . 1 1  6.19 9 . 5 1  2 .49  11.99 2 l l l l  32.3 134.2 3 5 . 1  .648 3.265 12.9 L42.4 -4 .1  111.30 1.468 
4-6170 4-6316.7 .LO1 10.3 19.5 -.e .a11 97 .0  .e61 ,809 200.1 440.5 ,593 1.0250 104.1 1.243 -3 .1  -11.6 311.4 , 5 1 7  
4-0316.7 4-6470 . S i 7  350.9 - 9 . 6  - 2 . 2  1.394 8 0 . 0  a428 1.195 34.0 156.1 e6830 1.707A 105.8 .641 - 7  -22.4 26B.3 .279 
4-0510 4-6690 ,111 194.4 8.1 1 .1 .145 102.0 ,255 1.332 222.6 359.4 .992A 1.6720 8 5 . 0  1.114 . 3  L 3 . 1  114.4 ,138 
13 .07  6.04 4.42 8.22 9.60 2 .42  11.16 2 /1 /1  3 2 . 1  119.3 32.9 .S98 3.529 11.) 243.5 - 3 . 0  109.90 L . 5 1 3  
4-0100 4-0316.0 ,212 11.8 18 .9  - . O  , 815  99.8 e284 ,818 207.1 441.0 , 5 0 5  1.0500 105.0 1.248 -L.O -10.2 320.5 , 3 3 5  
4-6510.)  4-6470 - 3 3 5  350.4 - 0 . 0  -2 .1  1.393 78.0 -433 1.189 31.6 156.1 a6740 1.104A 105.9 ,631  .I -f!2.7 8 8 4 . 6  . C O O  
4-0Y30 4-Of00 ,108 191.3 1.7 1 . 1  ,145 101.1 ,251 1.333 222.3 348.9 .999A i . 6 6 1 0  67 .6  1.110 .3 25 .1  107.3 . l L l  
1 3 . 4 7  7.L3 4.88 6.e4 9 .62  2.36 11.65 2 /1 /1  33.4 lOe.9 29.4 . 5 3 5  3.938 lo.?. 245.0 -2 .9  108.CD l . ¶ * 2  
4-Sl8O 4-632l .L e 2 4 0  15.2 18.5 - 1 . 2  .E62 102.6 ,306 .a29 2lS.S 441 .1  , 5 7 5  1.0820 106.2 1.255 - L . 5  - 6 . 3  324.3 - 1 3 9  
4-6Sel .2  4-6470 .359 350.0 - 1 . 9  - 2 . 1  1.391 1 7 . 3  .440 1.181 42.6 1 5 1 . 5  -6620 1 . 7 O O A  105.8 ,633 e4 -23 .0  283.6 *Le1  
4-6530 4-8110 -104  191.2 4 . 1  1.8 .743 101.3 .248 1.329 221.1 3 5 7 . 5  ,999A 1.6580 89.5 1.118 e 3  26-2  lO0.L .ill 
14.0e 1 . 1 5  5.44 6.26 9.64 2 .31  11.62 2 /1 /1  34.3 86.8 25.5 ,461  4.531 6 . 3  2 4 1 . 0  -1.0 106.20 1.650 
4-9POO 4-6324.0 ,289 8 0 . 1  
4-6324.0 4-6470 a388 350 .0  
4-0530 4-6120 . lo1 200.2 
14.r3 8.43 
14 .1  
- 1 . 0  
3 . 1  
6.18 
- 1 . 1  
-2 .0  
1 . 5  
0 . 3 0  -- 
- . 7  
-2 .2  
I .9  
3 .42 - .4 
-2 .3 
1.9 
5 .38  
.a92 105.8 ,332 .844 219.4 442.3 .564 1.1250 
1.389 15.6 .448 1.170 48.0 158.5 .6460 1.695A 
,740 100.9 ,246 1.321 219.2 365.4 .996 1.6450 
9.68 2.25 11.65 2 /1 /1  35.4 12.0 21.4 .400 
- WARS ARRIVAL DATE E 2446480 (18 FED 19861 - 
.a68 83.8 .274 -192  162.9 446.4 .575 1.009 
1.365 78.6 .420 1.158 39.5 162.9 .6710 1.644A 
.126 105.1 .324 1 . 2 6 1  218.4 291.3 .856A 1.6160 
8.80 3.34 13.91 2/1/1 39.9 166.0 30.6 -541  
.866 86.0 ,253 ,795 114.1 442.4 .594 .996 
1.387 80.4 . 4 i 2  1.166 33.5 162 .1  ,6850 1.647A 
.740 104.5 .298 1.302 222.6 305.1 .913A 1.6900 
0 .11  3.06 11.04 2/1/1 38.8 1 5 1 . 5  34.3 .644 
101.5 
105.0 
91 .1  










1.264 - 1 . 9  - 6 . 1  328.5 
- 6 2 1  . 2  - 2 3 . 3  262.3 
1.118 . 4  2 l . l  94.9 
1.1 t49 .5  0 . 4  104.30 
.See 
,121 
1 * 7 5 4  
.2n2 
4 - 6 s m  4-63ia.g . i s 6  103.9 
4-0318.9 4-6480 . 333  348.9 
4-6540 4-6650 ,159 198.8 
13.00 1.S8 
4-6140 4-8315.1 .139 90.4 
4-6315.1 4-0400 .305 349.6 
4-6540 4-6600 .145 195.8 
12 .31  6.99 
19.1 
-8 .9  
1.1 
4.24 




1.232 -3 .5  -12.5 311.9 
.626 .6 -22.4 262.6 
1.086 . 4  21.4 i 2 1 . 0  
13 .0  e42.2 - 6 . 1  105.00 
1.234 -3.4 -13.3 314.7 
.631 .O -21.0 263.9 
1.100 .4 21.6 124.1 
13.3 L41.2 -4 .6  109.40 
.J33 
.ens 
. e 4 7  
I .  506 
.500 
.e46 
. P S I  
1.543 ' 
4-6150 4-6315.0 .139 1 9 . 2  21 .1  - . 3  .e68 91.2 .250 .799 183.0 440.8 .599 .9980 103.3 1.236 -3.3 -13.4 314.3 a 3 0 0  
4-6315.0 4-6480 ,300 349.8 -10.9 -2.4 1.387 80.8 .411 1.168 32.2 162.0 .6880 1.6481 101.6 .632 '.9 -21 .7  L64.2 .L60 
4-6540 4-6610 -136  193.8 4.5 1.8 .150 104.1 .282 1.326 225.7 311.9 .953A 1.1000 81.1 1.108 .4 2?.3 122.0 . i d 9  
i L . 1 9  6.82 3.93 5.36 8.16 2.89 12.43 $!/Ill 38.6 146.5 34.0 .668 3.347 13.4 241.2 - 4 . 0  110.50 1 .560  
4-6100 4-6315.0 .lS5 12 8 2 0  2 869 ,255 .e03 192 .1  440.4 -598 1.0080 103.6 1.239 -3 .2  -12.8 315.6 * S O 5  
4-0315.6 4-6480 -305  349:s -10:s -;:$ 1:387 8:; ,412 1.166 33.4 160.1 .6850 1.648A 101.0 +631  * 8  -21.6 264.0 .Z46 
6-6540 4-6080 .130 192.3 5.3 1.1 . I 5 6  103.1 .e11 1.341 221.6 329.5 .978A 1.7040 83.0 1.114 .4 23.5 119.5 .150  
l L . 2 6  0.87 4 . 1 0  5.39 8.71 2.77 19.04 9/1/1 38.8 133.5 33.4 ,646 3.482 12.8 t 4 1 . 8  - 3 . 8  110.20 1.003 
4-6110 4-8317.1 . l 80  70.9 19.4 - . 6  .Or1 
4-6317.1 4-6400 ,317 349.2 - 9 . 0  -2.3 1.384 
4-8540 4-6690 . I 2 5  192.1 5.4 1.1 .758 
SL.49 7.09 4 . 4 1  3.40 0.79 
4-0180 4-0319.1 .211 1 t . l  18.8 -.9 .811 
4-6319.1 4-6400 A 3 5  348.9 -8.9 -11.11 i.SQ5 
4-6540 4-6100 ,121 192.8 4 . 9  1.6 ,158 
i t . 0 6  1.44 4.05 3.411 o.oa 
96.9 .e61 .e09 199.1 440.1 .SO3 1.025D 1 0 4 . 2  1.242 -3.1 -11.1 317.0 ,317 
, 19.6 .410 1.163 30.1 160.4 -6790 1.047A 101.8 e629 . I  -211.1 L68.4 -247  
103.4 .e03 1.340 1128.4 339.9 .OSSA 1.1030 85.9 1.110 .4 C 5 . 1  113.0 ~ 1 3 8  
Z.67 11.80 L l l l l  39.C 110.5 30.8 .SO7 1.184 11.7 C4C.9 -3.0 IOO.00 L.051 
99.7 ,284 . e l?  1106.7 441.L .58S 1.0490 105.0 $.E40 -E.@ - 1 O . L  521.0 .335 
16.5 . 4 2 i  1 .157  39.8 162.9 .$?OD 1.044A 101.7 .62O .5 -L2.5 LOL.6 .E40 
1103.1 .E58 1.347 11tb.O 349.3 .999A 1.6950 87.0 1.1LO .I L6.1  108.0 .1C4 
I (1.59 i i .08 t/iii 40.0 10c.c t 7 . 1  .93a 4 . ~ 0 1  10.c 1144.1 -E.? ior . io  1.7111 
161 
8TOPOVER TXME s 60 DAY8 1916 OUTBOUND SWINGBY 
- 
V l-'PSX 1 ECCEN - 8 M A  THE11 THE12 PERXH APHEL P3X 2 
V 3 P3X 3 ECCEN SUA THET3 THE74 PERXH APHEL P3X 4 
V 5 PSI 5 ECCEN SMA THE15 THE76 PERXH APHEL PSl 6 
EVA -DVD--EVR -TYPE-_SUN A SUN R FAPPA . _ _ _ - A  - -  E 
.e81 102.0 .so5 .e28 213.2 411.9 .575 i.08i0 106.2 
1.383 77.0 .428 1.150 44.5 163.6 -6580 1.642A 101.6 
.I56 102.7 .255 1.341 226.6 357.8 .999A 1.6830 89.6 
8.83 2.52 11.65 2/1/1 41.1 86.2 23.9 ,468 4.837 
.E91 105.7 .332 ,843 219.0 442.5 -563 1.1230 107.5 
1.381 75.4 .437 1.140 49.9 164.5 .6410 1.639A 101.4 
,752 102.2 .e52 1.332 224.5 365.6 ,996 1.6670 91.1 
8.88 2.44 11.68 2/1/1 42.4 71.9 20.0 ,401 5.757 
RXSSION DURATSON = $20 O A Y S  
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i9d.a 3 . 0  
0 .59  a.14 
349.0 - a . i  
-- 
V 2 I 2 DECL2 R A E  3PEEOL 
V 4 I 4 DECL4 R A 4  8PEEC4 
V 6 X 6 OECL6 RAE 8PEEC6 
XNC RAP OECLP ETA CERIC 
I 1  
1 3  










- . _  
1.255 -2.4 -8.2 324.7 ~ 3 5 8  
.62l . 4  -22.8 261.4 -249 
1.121 , 5  28.0 99.9 .le1 
8.3 248.7 - .8  105.30 1.795 
1.263 -1.9 -e .o  329.0 .a87 
1.121 .a  29.0 94.9 -124 
.615 .2 -23.2 259.9 . e l l  





,904 108.9 .363 .863 224.3 443.2 . 550  1.1770 109.1 1.275 -1.3 -3.6 333.7 ~ 4 2 8  
1.377 73.4 .449 1.128 56.0 165.5 .e210 1.635A 101.2 ,607 S O  -23.5 258.0 ~ 2 5 3  
.747 101.6 ,250 1.319 221.8 372.8 .989 1.6490 92.6 1.121 .8 50.3 92.5 ~131 
8.94 2.37 11.75 2/1/l 44.1 60.0 16.2 .338 7.112 10.2 252.5 8.9 101.50 2.066 














4-631 7.5 4-6490 
*-a550 4-ae90 
























- a 8  .a68 83.4 .278 .791 162.2 447.1 .571 1.010 105.3 1.232 -3.5 -12.4 319.0 a338 
-2.2 1.379 78.1 .413 1.135 41.9 168.7 .I660 1.604A 97.7 .619 .5  -22.2 259.6 e222 
2.0 -143 107.3 -338 1.290 224.3 292.0 -854A 1.7260 '74.4 1.095 e 6  22.1 123.6 ,293 
4.79 8.18 3.85 14.10 2/1/1 47.6 166.4 28.8 .526 4.018 13.1 242.2 -7.1 103.70 1.589 
- . 4  .e68 87.8 .e54 .791 173.6 442.7 .592 .997 103.7 1.233 -3.4 -13.2 315.4 -307 
-2.4 1.381 80.0 .404 1.144 35.4 167.9 .6820 l.606A 97.9 .625 .8 -21.4 261.3 ,220 
1.9 .758 106.4 ,311 1.326 228.8 306.0 ,9131 1.1390 78 .0  1.106 .8 22.5 123.7 e238 
4.75 8.14 3.51 13.16 2/1/1 46.1 156.8 32.4 ,636 3.581 13.2 241.0 -4 .4  108.30 1.642 
- . 4  .E68 91.1 .251 .798 183.2 441.1 a598 .9980 103.4 1.235 -3.3 -13.3 314.9 -301 
-2.5 1.381 80 .5  .402 1.148 33.9 167.7 .6850 1.607A 98.0 .626 -9 -21.2 261.6 e220 
1.8 .767 105.8 .e94 1.351 232.0 318.9 -9S4A 1.7490 81.0 1.114 .6 23.4 122.1 e l 9 5  















~ 1 4 3  190.4 
12.17 7.41 
- .4 .E68 93.9 .256 ,802 191.7 440.7 .597 1.0070 103.0 1.238 -3.2 -12.7 316.1 e306 
-2.4 1.381 80.1 .403 1.144 35.0 167.9 .683D 1.606A 98.0 .625 .8 -21.4 261.3 ~ 6 2 0  
1.7 .772 105.3 ,283 1.365 233.9 330.5 .979A 1.752D 83.6 1.120 .a 24.8 118.4 -163 
4.75 8.13 3.13 12.10 2/1/1 46.0 132.3 31.7 ,643 3.657 12.7 241.a -3.5 109.20 1.710 
-.6 -870 96.7 .e67 .808 199.3 440.9 .592 1.0240 104.2 1.242 -3.0 -11.0 318.4 -318 
-2.3 1.580 79.4 .407 1.141 37.7 168.2 .676D 1.605A 97.9 -623 .7 -21.7 260.7 .e21 
1.6 .773 104.9 .e75 1,370 234.5 340.8 ,993A 1.7410 8 5 . 9  1.123 e 6  26.5 112.7 -141 
4.7~3 8.15 3.01 11.81 2/1/1 46.6 117.2 29.3 .596 3.950 1i.a ~42.7 -3.2 io8.00 i . n a  
4-6180 4-6319.5 .209 72.6 18.7 -.9 .e74 99.6 .284 ,816 206.4 441.4 ,584 1.0470 105.1 1.247 -2.8 -10.1 321.5 -335 
4-6319.1 4-6490 -335 348.1 -9.0 -2.2 1.379 78.2 .412 1.136 41.4 168.8 .6670 1.604A 97.0 .62tl .8 -22.1 259.7 -222 
4-6550 4-6700 ,157 191.1 4.0 1.5 .I72 104.5 ,269 1.368 234.0 310.0 .999A 1.7360 87.9 1.125 .a 28.1 105.7 -129 
12.52 7.74 4.83 .4.79 8.17 2.91 11.73 2/i/l 47.4 101.1 26.3 ,535 4.404 10.1 S44.4 -2.4 106.4D 1.820 
4-6190 4-6322.0 .e45 75.9 18.3 
4-6322.0 4-6490 .358 348.2 -7.9 
13.02 8.20 5 . 4 0  
4-e550 4-6710 .is2 192.7 2.8 
4-6200 4-sae4.a .286 80.0 17.9 
4-es24.0 4-6490 .a87 348.7 -6.9 
4-6150 4-6720 -127 195.1 1.0 
13.68 8.81 6.11 
-1.3 .e80 102.5 .305 .827 212.8 442.1 -594 1.0790 106.2 1.254 -2.4 -8.1 325.L a358 
-2.1 1.571 76.8 .420 1.128 46.0 169.3 .655D 1.602A 97.6 ,615 .4 -22.5 258.4 ~ 2 2 3  
1.4 .770 104.1 .e65 1.359 232.5 358.4 1.OOOA 1.7190 89.7 1.125 .7 29.3 99.1 vi26 
4.82 8.21 2.80 11.70 2/1/1 48.8 85 .4  22.8 ,468 5.066 8.2 e4a.7 -.I 104.70 1 .905  
-1.8 .e89 105.6 ,331 .841 218.6 442.8 .563 1.1200 107.5 1.263 -1.9 - S . 9  329.5 -587 
-2.0 1.375 75.2 .430 1.119 51.3 170.0 .6380 1.6001 97.4 .609 .P -22.9 256.7 .e25 
1.2 .765 103.5 .e61 1.347 230.2 366.0 .996 1.6980 91.2 1.125 -8  30.4 94.4 .129 
4.81 8.26 2.70 11.72 2/1/1 50.2 71.5 19.1 ,402 6.036 7.2 249.4 3.0 102.90 2.024 
4-6210 4-63P7.9 .331 86.8 17.3 -2.4 .903 108.7 ,362 ,861 223.8 443.5 , 550  1.1730 109.1 1.274 -1.2 -3.5 334.3 , 421  
4-6327.9 4-6490 -421 349.a -6.0 -1.9 1.372 73.3 .442 1.108 57.2 170.9 ,6180 1.598A 97.1 .602 - . O  -23.3 254.6 -229 
4 - 6 5 5 0  4-6730 .121 198.1 -1.6 1.0 .760 102.9 .e58 1.332 227.3 373.0 ,989 1.6710 92.7 1.124 1.0 31.6 92.4 -136 
14.S2 9.58 6.98 4.95 8.33 2.60 11.79 2/1/1 52.1 60.0 15.4 ,339 7.457 10.6 252.7 9.4 101.00 2.191 
M A R 8  ARRIVAL DATE 2446500 (IO MAR 19W) _. 
- . 9  .E67 82.9 ,282 .790 161.2 447.9 .567 1.013 105.6 1.231 -3.5 -12.3 320.3 .344 
-2.2 1.374 77.6 .409 1.118 44.2 174.1 .6600 1.576A 94.1 .616 .I -21.9 251.8 .e03 
2.1 .766 109.7 .358 1.328 231.0 293.3 .852A 1.8030 73.9 1.105 - 8  22.9 123.0 ?307 











































































93.1 20.4 - . S  .E67 87.6 .258 .794 173.0 443.2 .591 ,997 103.9 1.233 -3 .4  -13.1 316.2 . S i 0  
347.9 -10.8 -2.5 1.316 79.7 .398 1.128 36.9 173.3 ,6790 1.578A 94.4 .623 .(I -20.9 257.8 .e00 
192.2 2.7 1.9 .779 108.5 ,330 1.364 231.7 307.5 .914A 1.8150 77.7 1.115 .8 23.4 122.7 .e49 
8.05 3.95 4.27 7.66 4.11 13.32 2/1/1 54.3 155.6 31.1 .627 3.732 13.1 241.2 -4.2 107.40 1.714 
- . 4  .E67 90.9 .251 .797 182.1 441.4 .597 ,9980 103.5 1.235 -3.3 -13.2 315.8 ,302 
-2.5 1.317 80.2 .396 1.130 35.2 173.1 -6830 1.578A 94.5 ,624 . 9  -20.6 258.2 , 200  
1.8 .787 107.7 ,312 1.389 238.9 320.4 .955A 1.8220 80.9  1.123 .7 24.5 120.8 .e03 





























































































.$91 6740 1.0230 5771
.994A 1.6120 
28.3 a595 
103.7 1.238 -3.2 
94 .4  .623 - 9  
03.8 1.128 . l  
104.2 1.242 -3.0 
94.3 ,621 - 7  
86.0 1.131 - 7  
4.086 1 l . S  242.9 










29.2 104 .1  
-2.0 101.90 
-2 .9  i08.e~ 
,506 





. 148  
, 8 3 1  
















.584 1.0460 105.1 1.247 -2.8 
,6660 1.577A 94.2 ,818 .(I 
1.OOOA 1.7941) 88.0  1.112 .8  
25.4 335 4.549 10.0 244.6 
-879 102.4 .30 
,373 76.9 . 41  
7.75 3.18 11.7 
.7ea ios.5 .e7 
-825 212.3 442.3 .574 1.0770 106.2 1.253 -2.4 - 8 . 1  325.8 a 3 1 8  
1.114 47.0 1T4.5 .652D 1.576A 93.9 .614 .4  -22.1 254.7 - 2 0 4  
1.385 238.6 359.1 1 . 0 O O A  1.770D 89.d 1.131 .8 30.4 97.9 - 1 3 2  
2/2/1 57.0 84.3 22.1 .469 5.229 8.2 246.9 -.2 104.30 1.982 
4-6200 4-632¶.2 .2011 81.3 17.0 -1.a 
4-6seo 4-areo . i d 4  193.8 .2 1.1 
is.54 9.12 a.07 4-42 
4 - W Z S . 2  4-6500 ~ 3 8 8  348.7 -6.9 -2.0 
.562 1.1170 107.5 1.262 -1.9 - $ . 9  330.1 
.995 1.742D 91.4 1.130 .9 31.3 93.7 
.6360 1.575~ 93.a .6oo .2 -22.8 252.8 
18.5 .403 a.2ia 1 . 3  249.0 3.3 i02.50 
,888 105.4 .330 .840 218.1 443.0 
.780 105.0 ,273 1.369 236.1 366.5 
.OD1 108.5 .361 .E59 223.3 443.8 
1.368 73.2 .437 1.095 58.1 175.8 
.774 104.3 .286 1.350 233.0 373.4 
7.90 2.91 11.85 &?/l/l 60.6 59.0 
- MAR8 ARRIVAL DATE : I446510 (20 UI  
..E68 82.3 ,288 ,189 160.0 449.0 
1.371 77.0 .4O9 1.100 46.5 179.1 
i.371 15.1 .424 i.ioa 52.2 ii5.i 
1.81 3.05 11.79 2/1/1 58.a 70.9 
.795 iie.5 .so7 i.390 ~31.5 295.3 
7 . 4 ~  1.49 ii.11 wiii  a5.9 ia.s.3 
.@ea a7.3 .e50 .?os i7e . t  443.7 
1.373 79.4 ,395 i.ii7 38.3 ira.3 
.noa i i 0 . 0  .3sr 1.4~5 m3.2 309.0 
7.33 4.9; i3.w 2/1/1 a3.t 154.0 
.ma 00.7 .SIC .797 ia2.o 441.0 
1.314 00.0 .SOL i.1~0 31.3 170.1 
  ai^ 109.1 . S ~ O  i .44a t4a.4 3tt.4 
?.at  4.33 ;L.TO eiui ae.7 i a . 1  
.549 1.1680 109.0 1.273 -1.2 -3.5 335.0 
.616D 1.574A 93.2 .600 -.1 -22.9 250.S 
.988 1.712D 92.8 1.128 1.1 32.4 92.1 





.sei i .o ia  10a.o 1.230 -3.a - i ~ . i  322.1 
2a.o 4 5  4.439 1 3 . 5  213.7 - a 4  ioi.io 
.5eo .ma 104.0 1.233 - 3 . 4  -13.0 m7.3 
.a7ao 1.559~ 91.1 .re4 .a -20.3 253.a 
30.0 .ole a.os6 13.0 ta.0 -4.0 ioa.70 
.654D l.559A 90.6 .6la .4 -21.5 250.9 
,652A 1.9290 73.3 I . 1 t O  1.0 L3.0 1Ll.S 
.916A 1.933D 77.4 1.120 1.0 L4.5 1Ll.C 
162 






4-631 7 .O 




- -  .- 
-_ 
SWNGBY~PEEOI  R A l  
ARRIVE SPEED3 RA3 
RETURN OPEEOS R A S  
PROP AERO 
4-6317.0 .153 75.6 
4 - 6 5 1 0  .307 347.9 
4-6680 . Z O O  188.9 
I 2 . 2 7  8.34 
4-8318.4 . I 7 6  73.0 
4 - 6 S l O  .S i8  347.9 
4-6690 .191 109.0 
12 .36  8 . 4 1  
-- 
W1331ON DURATfON 5 520 O A V 3  
MAR3 ARRIVAL O A T €  = 2446510  
20 MAR 1986 
OECLl I 1 V 1 PSI-1 iCCEN-3HA WET1 lHET2bERlH APHEL b S I - ' 2 - i  2-1 2 bECL2 RA2 3PEEO2 
OECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  OPEEOI 
DECLS I 5 V 5 P S I  5 ECCEN SMA THE11 THE16 P E R l H  APHEL PSI 6 V 6 I 6 OECL6 R A 6  (PEE06 
--DVL E V A -  OVO - E V R  _ZIPEAUN-!-SUN- R KAPPA-:A -_ E ---INC -!AP -0ECLP ETA _PERIC 
19 .7  - . 5  -867 93 .6  .257 .a01 190 .6  4 4 1 . 3 - 2 9 5  1.0060 103.7 1.237 -3 .2  -12.5 317.4 ~ 3 0 7  
-11 .3  -2 .6  1.374 79.8 ,393 1.119 37.1 178.2 .6790 1.5591 91.2 .625 .9  - 2 0 . 1  253.9 ,105 
4.08 3.93 7 .32  4 .26  12.30 2 /1 /1  62.9 128.5 29.8 .637 3.883 12 .6  242.2 - 2 . 3  108.20 1.036 
19.0 - . 7  .e68 96.4 .268 ,806 198.3 441.4 .S90 1.0220 104.3 1 .241  - 3 . 0  -11.4 319.7 -310 
-10 .4  -2.4 1.373 79.0 ,397 1.116 39.6 178.4 ,6730 1 . 1 1 9 A  91.1 ,623 .8 -20.5 253.2 -186 
2 . 9  1 . 5  .e13 108.2 .314 1.410 248.1 343.5 .995A 1.9010 86.1 1 .141  -9  28.8 108.7 - 1 5 7  
4.37 3.95 7.33 4 .04  12.02 2/1/1 63.5 113.4 27.7 ,493 4.177 11.4 243.4 -2.1 107.10 1.064 
4-6180 4-6320.5 .206 73.8 18.4 -1.0 ,872 99.3 .e84 ,814 203.3 441.9 .583 1 . 0 4 4 0  101.1 1.246 -2 .7  -9 .9  322.0 .335 
4-6320.S 4-6510 .335 3 4 8 . 0  - 9 . 2  -2 .3 1.372 78.0 .403 1.11: 43.2 178.7 .664D 1.159A 9 0 . 9  .620 -6  -21.1 252.0 . l e8  
4-6570 4-6700 .18P 189.8 2.1 1 .4  .E10 107.7 .305 1.439 247.0 352.2 1.OOOA 1.8770 88.2 1.141 .9 30.2 102.1 . 1 4 5  
12.62 8.64 4 . 7 9  3.99 7.38 3 .81  11.89 2/1/1 64.1 97.7 24.9 .134 4.641 9.9 241.1 - 1 . 5  105.60 1 . 9 4 5  
4-6190 4-6322.9 ,241 77.0 18.0 -1.4 .a78 102.2 .304 .824 211.7 442.6 .573 1.0740 106.2 1.252 -2.4 -8.0 326 .1  -356  
4-6322.9 4-6510 ,358 348.4 - 8 . 0  -2.1 1.370 76.6 .411 1.105 47.6 179.2 ,6110 1.1191 90.6 . 6 l S  .3 -21.6 250.5 ~ 1 9 0  
4 - 6 5 7 0  4-6710 .174 191.3 .9  1.2 .8OS !07.1 .296 1.421 245 .1  360.1 1.000 1.8420 9 0 . 0  1 .140  1.0 31.2 90.4 .ill 
13.05 9 . 0 0  1.33 4.04 7.44 3 .67  11.85 2/1/1 65.8 83.0 21.7 .469 (1.521 8.1 947.5 - 2  104.00 2.028 
4-6200 4-6325.0 e 2 8 1  81.8 1 7 . 6  -1.8 -886  101.2 -330 -038 211.5 443.4 -162 1.1140 107.5 1.261 -1.9 -5.8 330.9 - 3 8 6  
4-6321*6 4-6510 ,388 3 4 9 . 2  - 6 . 9  -2.0 1.368 71.0 .421 1.097 52.8 179.7 .6350 1 . 1 5 8 A  90.2 -610 -1 -22 .1  248.5 ,194 
4-6170 4-8720 ,166 193.3 -.I 1.0 -798  108.5 -289 1.399 242.3 367.3 .995 1.0030 91.6 1.137 1.1 32.0 92.7 - 1 4 3  
13.63 9 . 5 1  6.02 4.12 7.12 3.49 11.87 t/l/l 67.6 70 .1  18.2 .404 6.307 7.3 L10.4 3.5 102.30 L.145 
4-6210 4-6329.0 -325 87.6 17 .1  -2.4 -899  108.3 -359  .a16 222.7 444.1 .548 1.1640 1 0 9 . 0  1 .271  -1.2 -3.4 335.7 e 4 1 9  
4-6320.0 4-6110 .419 350.4 -5.9 -1 .9 1.365 73.2 .434 1.087 58.6 180.3 ,6110 1.158 8 9 . 0  .603 - . l  -22.4 246.2 -199 
4-6570 4-6730 .158 195.9 -3.0 .8 .790 105.8 .282 i .376  239.0 373.9 .988 1.7630 93.0 1.134 1.2 32.9 9 1 . S  ,149  
14.41 10.18 6 . 8 6  4.23 T.62 3.32 11.94 2/1/1 69.6 39.4 14.8 .343 7.746 10.0 L53.9 9.7 100.40 2.011 
WAR3 ARRIVAL DATE : 2446S20 ( 3 0  MAR 1966) -- -. 
1986 OUTBOUND SWINGBY 
- __ __ . ___ . 
3 .2  1 .7  ,814 108.9 ,324 1.414 247.9 333.6 . 9 8 2 ~  1 . 9 2 ~ 0  8 3 . 6  1.139 .9  27.1 1 1 4 . 1  . loo  
4-6140 4-6303.0 -133  61.7 2 6 . 9  .9  .E82 91.9 .e30 .E10 186.2 434.1 -624 ~ 9 9 6 0  101.0 1 .241 -3.6 -16.3 298.5 -273  
4-6303.0 4-6520 -273 354.7 -42.4 -7 .1  1.375 86.1 .361 1.131 13.0 181.7 -7170 1.546 0 9 . 0  ,641 6.3 -e7 2SS.6 e l 0 5  
4-6S80 4-6660 .E70 190.7 1.9 2.1 .E40 113.3 .397 1.523 LS1.4 312.3 .918A 2.1280 76.9 1.149 1.2 L 5 . 5  119.1 - 2 0 2  







4-6160 4-031 7.7 
4-031 I. f 4-6520 
4-6580 4-6680 




19.5 -.? ,865 86.9 .261 .792 111.2 444 .5  ,185 ,999 104.2 1.232 -3.4 -12.0 318.6 - 3 1 6  
-10.0 -2.d 1.371 79.1 .394 1.110 39.6 182.9 .6130 1.547 88.1 .627 .O -19 .1  249.0 ,177 
' 1.9 2.1 ,840 113.3 .397 1.523 251.4 312.3 .9lOA 2.1280 76.9 1.149 1.2 21.S 119,l ,282 
1 3.99 3.74 7.14 1.99 13.90 2/1/1 72.6 151.0 29.2 .601 3.966 12.0 242.7 -3 .9  101.90 1;789 
.140 8 4 . 6  19.9 -.I .e65 90.4 ,254 ,796 101.2 442.3 ,594 .998D 103.7 1.234 -3 .3  -12.9 317.4 ,300 
.306 348.4 -11'.8 -2.7 1.372 79.8 .390 1.113 3 7 . 2  182.7 .6790 1.147 0 8 . 3  e629 1.0 -19.1 249.0 ,176 
.249 189.4 2.4 1.9 .E43 111.9 .375 1.551 214.3 324.0 .96OA 2.1110 80.6 1,153 1.1 2 6 . 7  116.4 .230 
13.11 9.40 3.93 3.71 1 .11  1.47 13.03 2/1/1 71.9 139.7 30.2 ,644 3.634 13.0 t 4 2 . 3  -2.0 107.00 1.024 
.lS2 77.0 19.4 - .6  .e66 93.4 .218 .EO0 189.9 441.1 .594 1.0010 103.0 1.237 -3.L -12.4 310.4 a300 
,308 348.4 -11.6' -2 .6  1.372 79.6 - 3 9 1  1.llL 37.8 182.0 ,6770 i . 1 4 7  00.2 -629  .9 -19.3 249.6 - 1 7 0  
.e34 180.9 2.4 1 . 7  .a43 110.9 .350 1.534 255.1 335.7 e9841 L.0830 0 3 . 6  1.111 1.0 2 8 . 2  112.0 e193 
lt.88 9.16 4.07 S.72 7 . 1 t  1.09 12.40 2/1/1 72.1 l2S.S 29.4 .632 3.947 12.S 143.0 -1.6 107.90 1.063 
4-6170 4-6310.8 -175 74.1 10.8 - . O  ,867 96.2 .e60 .805 107.7 441.0 ,589 1.0200 104.3 1.240 -3.0 -11.3 320.6 ,019 
4-6519.1 4-6520 .Si9 340.4 -10.6 -2.1 1.371 70.9 .395 1.109 40.2 183.0 .6720 1.147 80.1 .62? .O -19.0 240.8 .177 
4-6560 4-6690 -222  189.1 1.9 l . ¶  ,040 110.1 .345 1.521 2S5.3 345.2 ,997A 2.0450 86.2 1.111 1.0 L9.7 106.1 .169 
12.89 9.14 4.31 3.74 7.14 4.79 12.10 2/1/1 72.7 110.9 t 7 . 3  . I O 1  4.233 11 .3  144.t -1.3 106.90 1.909 
4-6180 4-6321.1 ,204 74.7 10.2 -1.1 .e70 99.1 .283 ,012 204.7 442.3 .Sa2 1.0420 105.1 1.241 - 2 . 7  -9 .7  323.6 .330 
4-6321.1 4-6520 .336 340.0  -9.3 -L.3 1.370 77.9 .400 1.101 43.7 103.L .8630 1.548 8 7 . 9  -624 .I -20.4 247.6 ,179 
4-6360 4-6700 .2li 190.0 1.1 1.4 .a34 109.4 ,332 1.499 254 .0  353.6 1.001A 1.0980 08.4 1.113 1.0 30.9 99.0 .187 
13.00 9.29 4 . 7 0  3.79 7.19 4.13 12.02 2 / l / l  73.7 95.7 24.6 .534 4.680 9.0 C4S.9 -1.0 101.40 1.960 
4-6190 4-8323.0 ,239 77.7 17.9 -1.4 .e76 102.0 .SO4 .e22 211.1 443.0 -172 1.0720 106.2 1.211 -2.3 -7 .0  SP(7.4 . I 5 0  
4-6323.0 4-6120 .350 349 .1  -0.0 -2.1 1.369 76.6 ,408 1.099 48.0 103.6 ~ 6 1 0 0  1 . 5 4 8 '  67.5 ~ 6 2 0  .3 - - L l . l  240.1 ,182 
4-6800 4-0710 .e01 191.1 - . I  1.2 $827 108.7 ,321 1.472 251.7 361.2 L.000 1.9450 90 .3  1.150 1.1 31.7 94.6 . 1 l 2  
4-6100 4-6326.4 .E70 82.4 1 7 . 1  -1.9 ,804 105.0 .329 ,035 216.8 443.7 ,161 1.1090 107.1 I .259  -1.0 -8 .7  331.7 , 3 0 5  
4-0326.4 4-6520 .385 510.0 -0 .0  - 8 . 0  1.367 75.0 ,419 1.091 53.: 184.0 .6340 1.549 87.1 .611 . I  -21.5 L44.1 ,106 
4-6560 4-6120 .191 193.5 - 1 . 7  1.0 .E10 100.1 ,310 1 . 4 4 2  240.7 368.1 .994 1.0900 91.9 1.147 1 . 1  3L.3 91.0 .154 
13 .90  10.05 5 . 9 t  3 .95 7.31 4.06 11.99 2/1/1 70.7 69 .2  10.2  -406 6.321 F.3 111.3 3.7 102.00 C . 1 5 0  
13.44 9.59 5 . ~ 9  3.06 7 . 2 1  4.e9 it.so u i / i  11.0 8i.s 21.5 ,470 5.316 8.1 248.3 .I 1 0 3 . a ~  e.047 
4-6210 4-03LI.O . 3 2 l  00.2 17.0 -2 .4  .e90 100.1 e318 ,053 222.0 444.5 e 5 4 8  1.1500 109.0 1.269 -1.2 -3 .0  336.6 .410 
4-0329.0 4-6520 .410 351.4 - 5 . 0  -1.9 1.304 73.2 ,432 1.082 50.0 104.5 ~ 6 1 4 0  1,549 06.6 -608 - e l  -Ll.D 241.9 ,192 
4-0100 4-0150 .IO1 19B.I -3 .7  - 7  ,009 107.3 ,301 1.411 L41.2 374.5 ~ 9 0 7  1.0350 93 .3  1.142 1.3 33.0 90.9 .I59 
L4.10 10.6L 0.79 4.00 7.47 3 .03  12.09 L / l / l  70.1 58.9 14.9 ~ 3 4 4  7.721 10.6 214.0 9 . 5  100.20 L.315 
WAR3 ARRIVAL DATE 2446130 ( 9 APR 1986) -- 
4-0150 4-0305.4 , 1 4 0  19.3 24.6 a7 ,860 94 .0  . I 3 0  .e12 193.2 434 .9  -019  i . 0 0 6 0  102.2 1.242 -3 .7  -11.9 301.0 ,203 
4-0305.4 4 -6530  .283 353.1 -42 .6  - 0 . 0  1.374 05.7 ,368 1.126 16.2 106.2 ,7140 1.530 88.5 - 6 4 6  0.0 1 .3  231.9 .le1 
1-0590 4-0610 .297 109.9 1.7 2.0 .e84 114.2 .429 1.685 262.5 327.3 ~ 9 6 2 1  2.4000 0 0 . 3  1.170 1.0 27 .0  113.5 ,E53 
1 4 . 5 5  10.7L 4.03 3.03 7.23 0.09 13.40 t / l / l  70.0 136.9 51.0 e 7 5 0  2 .322 44 .0  t 1 3 . 0  27.9 130.90 .PO2 
4 - * 1 5 0  4-b310.4 - 1 4 0  67.0 l I . 4  - , 6  .E64 90.1 ,258 .794 100.2 4 4 3 . 0  .SO1 .997D 103.8 1.234 -3 .3  -12.7 318 .6  .301 
4 * O a l 8 * 4  4-6530 , 5 0 0  349.2 -11.9 - 2 . 7  1.371 79.b .309 1.109 38.0 187.1 .677D 1 . 5 4 0  0 5 . 5  -635  1.0 -10.4 245.3 -172 
4-oSSo 4 - O O Y O  -297  109.1 4 . 7  2.0 .e84 L14.t  .429 1.68$ 262 .1  327.3 .962A 2.4000 00.3 1.170 1 . 3  27 .8  113 .5  * t 5 3  
14.25 10.03 3.94 3.62 7.Ot 0.69 13.40 2 / l / l  01.3 136.9 L9.0 .633 3.894 lL.9 243.7 - 1 . 6  107.50 1 .831  
4)-0100 4-b310*0 ,151  70.7 19.1 - .7  -061  93 .1  -219 .790 109.0 442.2 -592  1.OOS0 103.9 1.236 -3 .1  - 1 2 . 2  319.5 e 5 1 0  
4-*Bl@*O 4-0530 .a10 349.2 -11.7 -2.7 1.371 I S . ¶  .390 1.100 38.4 107.0 ,6160 1 .541  8 5 . 5  ,635 e 9  - 1 6 . 1  2 4 5 . 2  - 1 7 2  
4-.)90 4-0680 .L77 189.3 1.1 1.0 ,019 111.0 ,407 1.682 2 0 3 . 3  337.0 .986A 2.3380 03 .6  1.177 1.2 29.1 108.9 .i?13 
$ 8 . 0 5  1O.LL 4.00 3,OL I.02 0.16 12.76 2/1/1 81 .4  123.1 29.1 .626 3,906 12.4 2 4 4 . 2  -1.0 107.60 1.869 
4-0110 4-0319.9 .1?3 75.4 10,s -.S .a60 90.0 .260 .003 196.0 442.3 
4-6819.9 4-0930 ,320 349.3 -10.7. -2.1 1.170 70.0 ,393 1.100 40.6 107.2 
4-0190 4-0090 ,201 109.7 1.0 i.l .072 112.0 .SO0 1.629 262.7 346.9 
18.13 10.00 4.33 3.01 7.05 5.71 1L.40 t/ l / l  82.0 100.3 
4-6100 4-0OCl.S . t o t  7 S . O  10.0 -1.1 . E 6 9  90.0 ,203 .e10 203.9 442.7 
4-0321.9 1-0330 .338 349.0 -I.3 -L.3 1.369 77.9 ,399 1.102 44 .0  167.4 
4-0590 4-0100 ,241 190.1 . l  1.3 ,083 111.1 ,310 1.590 261.0 35S.D 
i 0 . 0 2  10.1s 4.78 3.70 7.10 1.30 12.2L L / l / l  02.0 93.6 
. S O 8  1.0190 104.4 1.240 -2.0 -11.1 321.6 .,e0 
.671D 1.541 05 .4  .e33 .8 -19 .1  244.4 ,113  
.99OA 2. t61D 06.4 1.174 1.2 30.4 103.2 , 1 8 7  
27.2 a 5 6 0  4.217 11 .3  245.3 - . 9  106.70 1 .914  
e581 1.0400 101.L 1.244 -2 .7  -9 .6  324.7 .336 
-6620 1.142 05 .1  .630 .1 -19.6 243.3 . t 7 S  
1.0011 L.1790 88.7 1.170 1.2 31.3 97.4 . / I 3  
24.6 -533  4.697 9 .7  L47.0 - . O  105.20 1.969 
4-0190 4-0324.8 . t 3 6  70,$ 17.0 -1 .S  ,074 101.1 .SO3 .e20 210.2 443.4 -171  1.0680 106.2 1.250 '2.3 - 1 . 1  328.4 -357  
4-0324-8 4-6530 .351 3 5 D . L  -8.0 -1.1 1.360 70.0 .401 1.096 48.3 107.F .65OD 1.142 04.8 .62? a3 -20.4 241.0 - 1 7 9  
4-0590 4-8710 .L34 192.L -1.1 1.1 .05S $ l G , $  .a54 1.S40 250.1 362.3 .999 2,0960 90.6 1.165 1.2 31.9 92.9 -166 
14.10 l O , 3 L  8.21 3.V8 1.10 S,D? l t . 1 0  1/i/l 04.L 00.0 Ll.0 -470 5.342 0.0 t49 .4  - 7  103.60 f . 0 4 3  
4-0200 4-8321-2 .t7S 03.1 11.3 -1.9 .a82 104.7 ,328 ,832 210.0 444.2 e560 1.1050 107.5 1.250 -1.0 -1.6 332.0 ~ 3 0 4  
4 4 3 2 7 . t  4-0530 .304 311.L -0.7 -8.0 1.386 11.0 ,410 1.009 53.2 100.0 .634D 1.144 84.3 ~ 6 2 2  - 0  -21.0 240.0 st64 
4 - 6 3 I 0  4-0720 e2Ll 194.2 sL.7 .B .041 109.0 .S39 1.104 21S.S 369.0 .994 2.0140 92.3 1.159 1 .3  32.3 90.1 e160 
14.17 10.08 9.90 8.M 1.t9 4.17 l t .18 Wl/I  05.7 80.2 10.4 .407 0 .271  7.2 L52.4 3.6 101.90 Le146 
163 
STOPOVER T IME % 60 0118  1986 OUTBOUNO SWINGBY H I S S I O N  DURATION : 800 O A V S  
W A R 3  ARRIVAL DATE * 2 l l 0 4 5 0  
19 JAN 1966 
LAUNCH SUNGBY SPEED1 RAI OECLL I I V 1 P 3 1  -1-ECCEN SMA THE11  THE12 P E R I H  APHEL - P S I  2 - - V  2 I 2 O E C L I  R A 2  3PEEC2 
OWNGOY ARRIVE 8PEE03 RA3 OECL3 1 3 V 3 P S I  3 ECCEN 3MA 1 H E l S  lHE14 P E R l H  APHEL P S I  4 V 4 I 4 DECL4 R A 4  3CCEOI 
DEPART RETURN EPEE05  R A 5  OECLS I 5 V 1 P a 1  5 ECCEN SMA THETS THE16 P E R I M  APHEL PSI 6 V 6 I 8 OLCL0 RA6 5 C E E O 6  
2 V A  EVA DVO--E_VR---TYPE SUN A-SUN R-KAPPA-----A E I N C  R A P  OECLP ETA P E R I C  
-___. I- __ 
MAR8 ARRIVhL DATE I2446450 I19 JAN 1986) - 
4-6130 4-63is.9 .is4 98.r 20.9 - . 4  . a r t  04.9 .263 .r94 161.5 444.2 . s o 5  1.003 $04 .3  i.ess -3.4 -13.0 314 .2  ,319 
4-63is.s 4-6450 .si9 3~6.7 -9.4 - 2 . 1  1.420 8 i . i  .4r1 1.3io er.9 ie.1 ,6950 i . w r A  1 1 4 . 1  ,685 .7 -22.6 267.0 
4-6110 4-6690 . o w  201.1 r . 3  1.9 .rz3 99.4 .e45 1.324 eir.3 339.2 .992~ 1.6360 85.9 i.109 - . I  20.5 114.0 .le6 
14.69 6.21 4.10 8.48 11.85 2.11 i i . r e  z / i / i  21.9 119.4 41.8 .591 2.805 13.0 244.5 - 5 . 0  112.20 1.067 
4-6510 4-6100 .ago 20~1.3 1 . 5  2.0 .re4 99.1 . a i  1.316 z i 2 . i  348.7 .999~ 1.6340 87.8 i . i i e  - .L 21 .1  106.7 rll6 
4-6312.7 4-as0 .ZSI 350.9 -10 .1  
4-6510 4-6rio ,086 204.8 r . 2  
4-6140 4-6313.0 . 1 3 S  84.4 22.5 -.l .E11 88.9 .241 .798 176.6 440.6 ,601 e991 103.2 1.23, -3.4 -13.8 311.3 
4-6313.0 4-6450 e297 3 5 8 . 1  -10.5 -2.2 1.421 82.9 .466 1 . 3 1 1  22.6 141.1 . I O 3 0  1.932A 114.6 a668 a9 -22.4 267.5 -362 
14.40 5.96 3.88 8.44 11.81 2.08 11.61 Z / l / l  21.5 102.8 46.4 .680 2.539 13.9 244.2 -4.1 116.60 1 . 0 4 1  
4-6150 4-6312.7 . I 4 0  74.3 22.0 
14.42 6.00 3.84 
4-6160 4-6313.6 .156 69.4 20.9 
4-6513.6 4-6450 .303 358.1 -10.2 
4-6110 4-0720 . O a r  208.6 6.5 
14.63 6.18 4.14 
4-6170 4-6315.6 -183 68.1 19.9 
4-6315.6 4-6450 .Si6 356.8 -9.5 
14.98 6.51 4.46 
4-6510 4 - 6 ~ 1 0  . o m  213.8 6.0 
-_____I ___ 
4-6150 4-63ir.3 .is9 101.1 20.1 
4-63ir.s 4-0460 ,321 3sz.s -9.1 
4-6140 4-6314.8 .is7 81.4 21.8 
4-6520 4-6690 .IO0 197.1 6.7 
13.64 6.40 4.16 
4-6314.3 4-6460 .301 354.3 -10.4 
4-6320 4-6700 .097 198.5 6.6 
23.31 6.10 3.90 
4-6150 4-6313.8 .140 76.7 21.6 
4-6313.8 4-6460 .291 354.6 -10.6 
13.30 6.09 3.93 









. s ir  353.3 
is.rr 6.54 






















5 . r  
- 1 0 . 1  
4 . 7  
-.I .8r2 97.1 
1 . r  .r26 99.1 
r.23 10.60 2.10 
- 2 . 1  1.404 19.3 
1 . 5  .r22 90.4 
r.26 10.63 2.08 
-2.9 1.405 80.5 
- . 8  .e76 99.9 
- MARS ARRl 
-.6 .869 84.1 
-2.2 1.393 19.2 
1 . r  . r 4 s  102.0 
6.23 9.61 2.42 
-.3 .e69 88.2 
-2.3 1.391 80.9 
i . r  . r4s  i o 1 . r  
6.19 0.11 2.36 
-.3 .E69 91.4 
-2.3 1.391 81.2 
1.6 . r43  101.1 





































. I  
-11.9 
-22.6 



















e 3 1 8  
.138 

















































. 3  
24L.6 
.esz .rs6 i r 4 . e  442.0 
.425 1.198 31.0 111.9 
.PI1 1.333 222.3 348.9 








3 r . 3  
-996 











-3 .4  .e 












. l e i  
1 .414  
.140 78.2 
,299 3 s i . r  
. t o 4  i9r.e 
12.43 6.24 
.9980 
























e 1 1 1  
I .434 
.err 
4-0170 4-0310 .1  ,181  
4-0530 4-6730 ,096 
12.65 
4-6100 4-6318.8 .212 
4-6310.6 4-6410 .335 
4-6530 4-S740 .095 
4-6316.7 4-6410 . s ir  
i 3 . c r  














- 4 . 1  
4.66 







-.I . e n  
97.0 



























1 . 7 0 4 1  105.9 
1.6160 93.8 
.535 3.936 






l . l l l  .9 
10.2 245.0 
.e41 . I  
-11.6 311 .4  .117 
-22.4 265.3 .279 
28.3 92.4 . l e 9  
-3.8 109.90 1 . 5 1 1  
-10 .2  320.3 .SI3 
31.0 92.5 -139 
-2.5 108.20 1.$72 
- 2 z . r  z6r.a .e80 
4-6200 4-8324.0 .289 60.1 18.1 - 1 . r  .E92 101.8 .332 .e44 219.4 442.3 .564 1.1250 107.5 1.264 -1.9 -6.1 320.5 -366 
4-6324.0 4-64ro .388 350.0 - r . o  -2.0 1.369 7 5 . 6  .448 i . i r o  48.0 is8.s ,6460 1.695~ 105.8 .62r .z -23.3 262.3 
4-6330 4-6760 .I06 228.1 9.r 3.0  . n o  98.0 . u r  s.eri  ~ 0 6 . 2  392.6 .9$6 i . 5 8 ~ 0  96.3 1.114 -2.0 9.7 97.4 .16r 
14.81 8.51 6.18 6.30 9.68 2.35 12.14 z / i / z  31.4 31.2 21.4 .do0 s.381 1 . 1  249.5 2.4 104.30 l.7S4 __ _ . ___ WAR3 ARRIVAL DATE = 2446480 118 FEB 1986) - - 
4-6130 4-4316.9 .I66 103.9 19.1 - . I  .E68 8 3 . 8  .214 .T92 162.9 446.4 $511 1.009 101.1 1.232 -3 .5  -12.5 317.9  ~ 3 3 3  
4-6316-9 4-6460 .333 348.9 -8.9 -2.2 1.385 18.6 .420 1.158 39.1 162.9 ,6710 1.644A 1 0 1 . 7  .626 -6 -22.4 L62.6 - 2 4 t  
4-6140 4-6690 .le5 192.1 5.4 1.7 .718 103.4 .263 1.348 228.4 339.9 .993A 1.7030 85.9 1.118 4 21.1 113.9 -136 
12-35 6.91 4.24 1 .42  8.80 2.67 11.80 2/1/1 39.9 118.5 30.6 . I 4 1  3 . 1 8 5  13.0 242.L -6.I 105.00 l.lOI 
4-0140 4-63is.r .i39 90.4 21.1 -.4 .a68 88.0 .rgs i r 4 . i  442.4 .s94 . 9 9 ~  103.6 1.234 -s.4 -13.3 3 1 4 . 7  e306 
4-6315.r 4-6480 .305 349.6 -10.1 -2.3 1.381 80.4 .412 1.166 33.1 162.1 .6850 1.641A 101.8 .631 - 8  -21.8 283.9 e t 4 0  
4-6340 4-6700 .I21 192.8 4.9 1.8 .758 103.1 .258 1.347 L28.0 349.3 .9991 1.6950 8 7 . 8  1.120 t6.7 106.8 ,124 
11-00 6.52 3.92 5.36 8 . 7 1  2.19 11.68 L / l / l  38.8 102.2 34.3 e644 3.395 13.3 t 4 1 . 2  -4.6 109.40 1.843 
4-0150 4-6315.0 .139 19.2 21.1 -.3 .e68 91.2 ,250 .r99 1 1 3 . 8  440.8 ,199 .9980 103.3 ~.236 -3.3 -1S.4 314.3 ,300 
4-6311.0 4-0480 e300 345.8 -10.9 -2.4 1.387 60.6 .411 1.168 32.t 162.0 ,6880 1.648A 101.8 ,632 a 9  -e807 t64.t *a46 
4-6140 4-6110 , 1 1 7  194.6 3.8 1.1 '716 lo$!.? ,211 1.341 e26.6 311.8 .999A 1.6830 89.6 $.le1 - 5  28.0 W.9 
11.89 8.4s 3.93 $.38 8.76 L.5t 11.65 L / l / l  38.6 86.2 34.8 ,466 3.UI  13.4 U 1 . L  -4.0 110.50 1.161) 
4-6160 4-63~5.6 .is$ re .8 20.2 - A  .e69 
4-0513.6 4-6460 .301 349.6 -10.6 -2.3 1.387 
4-6540 4-6?20 .112 197.2 2.0 1.3 ,712 
11.93 6.11 4.10 1.39 8.11 
4-6iro 4-63ir.i .mo 10.9 19.4 -4 .mi 
4-6sir.i 4-6460 .sir 349.2 -0.8 -2.3 1 . m  
4-0840 4-6750 .ion t00.5 -.I 1.1 .r47 
1L.18 6.78 4.41 1.40 8.U 
1 94.1 .e53 -803 192.1 440.4 
80.4 .412 1.166 33.4 $62.1 
I lOe.2 ,252 1.33L t24.1 365.6 
t.44 11.68 L / l / l  38.8 11.9 
96.9 .t67 ,809 199.7 440.7 ! 79.6 .416 1.183 36.1 l6t.4 
101.6 .L¶O 1.319 tt1.8 37t.E 
I t.37 11.73 W l / l  3I.L 60.0 
.SO8 1.0080 103.6 1.239 -3.2 -11.0 315.8 ,101 
.6810 1.648). 101.8 .631 .8 -21.6 L64.0 .t4O 
I ,996 (-6670 91.1 1.121 *6 L0.0 94.9 -1t4 
I 33.4 .648 3.48L lt.8 1141.8 -3.6 110.10 1.S03 
.$e3 i.otio io4.t 1 . ~ 4 ~  -3.1 -1i.r 317.1 . a i ?  
j .e700 a.6471 iot.8 .a21 .r -tt.i ta.4 .t47 
I .080 1.6490 Ot.6 1.1t1 -8 80.1 IE.3 ,151 
I 80.8 .SOT 3.764 11.7 t41.0 -8.1) 101.1)O 1 . W l  
164 
1986 OUTBOUND 9UING8Y Y133fON DURATION = 560 CAY3 
WARS ARRIVAL O A 1 E  : 2446480 
16 CEO 1986 . _. 
LAUNCH SUNGBY (PEED1 R A l  OECLL 
8WNGBY A R R I V E  (PEED3 R A 3  DECL3 
DEPART RETURN )PEED5 R A 5  OECLS 
4 -6180  4-6319.1 . 211  72.1 18.8 
4-6319.1 4-6480 -335  348.9 - 8 . 9  
4-6540 4-6740 ,104 204.3 -5.3 
12.5? 1 . 1 5  4.65 
PRCP AERO- DVL -. __ . .  
t 1 V 1 P S I  1 ECCEN 3M& THE11 THE12 PERIH APHEL 
1 3 V 3 PSI  3 ECCEN SMA THE13 THE14 PERIH APHEL 
I 5 V I PSI  5 ECCEN SMA THETS THETI  PERIH APHEL 
-_ OV! -EVA - 0 V O  --EVR TYPE SUN A SUN R I(APPA---A 
-.9 .875 99.7 ,284- .8li206.7 441.2--.565 1.0490 
-2.2 1.385 78.5 ,421 1.151 39.9 162.9 .6700 1.644A 
.7 .742.100.9 ,249 1.305 218.6 379.6 .980 1.6300 
5 . 4 2  8.80 2.30 11.86 2/1/1 40.0 10.1 27.1 ,535 
-1.2 .a81 102.6 $305 .828 213.2 441.9 .575 1.0810 
-2.1 1.383 77.0 ,428 1.150 44.1 163.6 .6180 1.642A 
-.7 ,736 100.1 .249 1.290 214.9 386.0 ,969 1.6110 
3-45 8.83 2.25 12.04 2/1/1 41.1 44.9 23.9 ~ 4 6 8  
-2.3 .904 108.9 .363 .E63 224.3 443.2 . I 5 0  1.1770 
-1.9 1.377 73.4 .449 1.128 16.0 165.1 .621D 1.635A 
3.8 .723 98.3 .211 1.253 206.8 398.1 .943 1.5710 
1 . 5 1  8.94 2.40 12.29 2/1/2 44.1 32.2 16.2 -338 
- M A R S  ARRIVAL DATE D 2446490 I28 FEE 1986) - 
PSI  2 V I 2 OECL2 R A P  SPEED2 
PSI 4 V 4 I 4 DECL4 R A 4  3PEEO4 
P31 6 V 6 I 6 OtCL6 R A 6  OPEEOI 
E INC RAP OECLP ETA PLRIC 
105.0-i.248- -2.8 -1O.L 321.0 -335 
101.1 .626 .1 -22.5 262.6 e248 
93.9 1.119 1.2 32.9 92.8 * I d 2  
4.201 10.2 244.1 - 2 . 1  ior .10 1 . 1 1 1  
4-6190 4-6321.6 .247 75.5 18.4 
4-6321.6 4-6480 .358 348.8 -7.9 
4 - 6 5 4 0  4-6750 .lo1 206.8 -16.5 
13.12 r . 6 7  5.42 
106.2 1.255 -2.4 -6.2 324.1 - 3 5 8  
101.6 ,621 .4 -22.6 261.4 .e49 
9 5 . 1  1.117 2.5 41.3 9 5 . 1  e 1 5 8  
4.837 8.3 246.7 - . 8  101.30 1.195 
109.1 1.275 -1.3 -3.6 331.7 .422 
101.2 .601 .O -23.5 256.0 .e53 
97.4 1.112 -2 .0  10.5 102.6 .178 
7.112 10.2 ese.5 8.9 10i.s~ 2.066 
4-6210 4-6327.5 .333 86.4 17.4 
4-6327.5 4-6480 ,422 349.8 -6.1 
4-6340 4-6770 .110 231.2 1.0 
























11 .48  . 1 s4 
S O 6  
.127 
11.54 


















191 * 1 

























-.8 .e68 83.4 .278 .791 162.2 447.1 ,571 1.010 105.3 1.232 - 3 . 1  -12.4 319.0 .338 
-2.2 1.379 78.1 .413 1.135 41.9 168.7 .6660 1.604). 97.7 .619 .I -22.2 259.6 .222 
1.6 .773 104.9 .275 1.370 234.5 340.8 .993A 1.7470 8S.9 1.123 ~8 26.5 112.7 ~141 










4-631 I .  ¶ 
4-6550 
4-6si6.c 
-.4 ,868 87.8 .e14 ,795 113.6 442.7 .a92 .997 103.1 1.233 
-2.4 1.381 80.0 .404 1.144 35.4 161.9 .6820 1.606). 97.9 .E25 
1 . 5  .772 104.5 .e69 1.368 234.0 350.0 .999A 1.7360 87.9 1.125 
4.75 8.14 2.91 11.73 2/1/1 46.1 101.1 32.4 .636 3.581 13.1 
, -3.4 - 1 3 . t  315.4 .SO? 
.8 -21.4 261.3 .e20 
a 8  26.1 106.7 -129 
' 241.0 -4.4 106.30 1.642 
-3.3 -13.3 314.9 .SO1 
1 4 9  -21.2 261.6 -220 
e 7  29.3 99.1 ' -126 
1 241.0 - 3 . 0  109.60 1.672 
-.4 -868 91.1 .211 .798 183.2 441.1 .S98 .9980 103.4 1.235 
1.4 ,770 104.1 .e65 1.359 232.5 358.4 1.OOOA 1.7190 8 9 . 1  1.12¶ 
-2.5 1.381 80.5 .io2 1.146 33.9 167.7 .6mo i.607~ 98.0 .62a 
4.74 8.13 2.80 11.10 2/1/1 45.8 85.4 35.0 .664 3.516 13.3 
.e56 .a02 191.7 440.7 
-403 1.144 35.0 167.9 
.261 1.347 230.2 366.0 
















-2.1 - .4 
4.82 
































































































































i.238 -3.2 -12.1 3ie.i 
-621 ,8 -21.4 261.3 
1.12s ,8 30.4 94.4 




























.267 ,808 199.3 440.9 
.407 1.141 37.7 168.2 
-218 1.332 227.3 373.0 
11.79 2 / l / l  46.6 60.0 
.284 .El6 206.4 441.4 
.412 1.136 41.4 168.6 
.2S5 1.315 223.9 379.6 
11.90 2/1/1 47.4 50.9 
1.e42 - 3 . 0  -11.6 318.4 
.623 - 7  -21.7 260.7 
1.124 1.0 31.6 92.4 
11.6 P42.1 -3.L 106.00 
1.247 -2.8 -10.1 321.1 
.620 .6 -e2.1 2 5 9 . 1  
1.122 1.3 33.9 95.0 
10.1 C44.4 -2.4 106.40 
4-6160 4-6319.S .209 72.6 18.7 
4-6319.5 4-6490 .335 348..1 -9.0 
4-6550 4-6740 .116 201.6 -5.6 
12.12 7.33 4.83 
4-6190 4-6322.0 .245 75.9 18.3 
4-6322.0 4-6490 .356 S48.2 -7.9 
4-6550 4-6150 .ill 204.6 -13.5 
12.64 7.82 1.40 
S O 1  .e27 212.8 442.1 
.420 1.128 46.0 169.3 
.214 1.298 220.1 385.9 
12.05 2/1/1 48.6 44.6 
.331 ,841 218.6 442.8 
.430 1.119 11.3 170.0 
,255 1.281 216.0 391.8 
12.82 2/1/1 10.2 52.3 
.362 .e61 223.8 443.1 
-442 1.108 17.2 170.9 
,253 1.263 211.1 397.7 
12.58 2/1/2 52.1 41.2 
1.254 -2.4 -8.2 321.2 
.615 .4 -22.5 216.4 
1.120 e.3 39.4 95.8 
1.263 -1.9 -1.9 329.5 
,609 '2 -22.9 256.7 
1.111 1.7 68.4 100.4 
1.274 -1.2 -3.5 334.3 
,602 - . O  -23.3 254.6 
1.113 -1.3 -1.4 100.3. 
10.6 25P.7 9.4 101.00 
6.2 246.7 -.I 104.70 
7.2 249.4 3.0  102.90 
4-6200 4-6324.6 .288 80.8 17.9 
4-6324.6 4-6490 .387 348.1 -6.9 
4-6550 4-6760 ,133 197.6 -45.1 
13.80 8.93 6.11 
4-6210 4-6327.9 ,331 86.6 17.3 
4-6327.9 4-6490 .421 349.6 -6.0 
4-65SO 4-6110 ,141 232.8 20.8 
14.89 9.95 8.98 
















.175 107.0 18.0 - . 9  .E61 82.9 .282 ,790 161.2 447.9 .567 1.013 105.6 1.231 - 3 . 1  -12.3 320.3 .344 
.344 347.9 -8.7 -2.2 1.374 77.6 ,409 1.118 44.2 174.1 .6600 1.576A 94.1 .616 . S  -21.9 255.6 ,203 
,184 189.4 3 .6  1 .6  .792 106.1 .291 1.403 241.1 342.0 .994A 1.6120 86.0 1.131 -7 27.7 111.0 .146 










,141 93.1 20.4 
.310 347.9 -10.8 
. I S 0  190.2 3 . 1  
11.54 7.27 3.95 
. 139  81.4 20.6 
.302 346.0 -11.4 
.15l 191.7 1.9 
,154 74.5 19.9 
. S O 6  348 .0  -11.1 
.144 193.6 .2 
11.40 7.14 4.09 
1 1 . 3 1  7.11 3.93 
-.I -867 87.6 .256 .794 173.0 443.2 .191 .997 103.9 ;.e33 -3.4 - 1 S . l  
-2.1 1.376 19.7 .398 1.128 36.9 173.3 ,6790 1.578A 94.4 .a23 .I -20.9 
1.4 ,790 106.0 .284 1.391 240.4 311.0 1 . O O O A  1.7940 88.0  1.132 .8 t 9 . 2  
4.27 7.66 3.32 11.80 2 / l / l  54.3 99.6 31.1 ,627 3.732 13.1 241.2 -4.2 
316.2 . S i 0  
257.6 .e00 
104.1 . I 3 6  
107.40 1.114 
-.4 .E67 90.9 . 251  ,797 182.7 441.4 .597 $9980 103.5 1.235 -3.3 -13.2 315 .6  ,302 
-2.5 1.377 80.2 ,396 1.130 35.2 173.1 ,6830 1.578A 94.1 .624 . 9  -20.6 256 .2  200 
1.3  .786 105.5 .278 1.385 238.6 359.1 1.00OA 1.7700 89.6 1.131 -8 30.4 97.9 :132 ' 
4.26 7.65 3.18 11.16 2/1 /1  53.9 84.3 31.8 ,658 3 . 6 5 5  13.2 241.1 - 3 . 1  106.90 1.746 
- . 5  ,868 






















Z / l / l  


































S L 6 . 7  , 3 0 6  
258.0 .ZOO 
93.7 . 1 3 5  
108.60 1.786 
4-6170 4-6317.9 .178 72.1 19.1 
4 - 6 3 1 ? . 9  4-6500 .318 347.6 -10.2 
4-6¶60 4 -6730  ,138 196.6 -2.3 
1 1 . 5 1  7.30 4.39 
198.9 441.1 










- 3 . 0  - 1 1 . 5  319.0 - 3 1 8  
. f  -21.2 217.2 , 201  
1.1 32.4 92.1 . 1 4 1  





4-6180 4-6319.9 .ZOO 73.1 18.6 
4-6319.9 4-6500 .335 347.6 -9.1 
4-8560 4-6740 .131 199.6 - 5 . 8  
11.90 1 . 5 9  4.81 
-2.6 -10.0 
.6 '  - e l .  7 
1.4 34.3 
244.6 -2.0 
322.1 , 3 3 1  
236.2 .202 














4-6190 4-6322.4 ~243 76.4 16.2 -1.3 .E79 102.4 305 .a28 212.3 442.3 ,574 1.0170 106.2 1.253 -2.4 -8 .1  325.6 -358 
4-6522.4 4-6500 -358 346.1 - 6 . 0  -2.1 1.373 76.7 1414 1.114 47.0 174.5 .6520 1.176A 93.9 -814 .4 -22.1 214.7 st04 
4-6560 4-6150 -125 202.9 -11.8 -.3 .759 102.8 .261 1.310 225.5 381.9 .969 1.6510 95.3 1.123 9.1  3 6 . 3  95.9 * l e 2  
12.38 8.03 5.37 4.31 7.71 2.66 12.09 2/1/1 57.0 44.4 22.1 .469 1.229 8.2 246.9 - . 2  104.30 1.082 
-1.8 . m e  ios.4 ,330 .E40 218.1 443.0 .562 i.1170 107.5 1.262 -1 .9 -5 .9  
-2.0 1 . 3 l l  71.1 .424 1.106 52.2 175.1 .6360 1.575A 93.6 ,606 .e  -22.6 
-2.6 ,151 101.9 ~ 2 5 8  1.290 221.2 391.7 .957 1.6230 96.3 1.119 4.3 50.2. 
4.42 7.81 2.6s 12.38 2/1/1 S8.6 43.4 18.1 ,403 6.216 7.3 249.8 3.3 - U A R I  ARRIVAL DATE 3 2446510 120 MAR 19861 --- -___-- 
330.1 ,366 
212.8 .LO7 
101.1 . l e 5  
102.50 r.iot 
4-6200 4-6325.2 .e84 61.3 11.8 
4-6321.C 4-6500 -386 346.7 -6.9 
4-8160 4-6160 -124 203.6 -26.8 
13.14 6.72 6 - 0 7  
I 
4-8130 4-6322.3 ,162 
4-6322.3 4-6510 .312 
4-6570 4-6690 .191 
lL.52 
4-6140 4-6317.7 .143 
4-6317.7 4-6510 .si2 
4-8570 4-8100 .la2 




























































































































































3. 758  
103.1 
91.2 
S l . 8  
3.883 
1.230 -3.6 -12.1 322.1 
.616 .4 -21.9 250.9 
1.141 .9 26.6 100 .1  





















I 36.3 178.1 
245.1 360.1 
82.1 e3.0 
1.233 -3.4 -13.0 3 1 1 . 3  
.e24 . 3  -20.3 2S3.8 
1.141 .9 30.2 202.1 
13.0 L41.8 -4.0 106.70 
1.23¶ - 3 . 3  -13.1 318.4 
.6L3 1.0 -19.9 254.C 
13.1 L41.8 -L.8 100.4D 
1.140 1.0 si.2 98.4 
4-eieo 4-6sir.o . l a  
4-6317.0 4-8110 .301
4-0570 4-07CO .le@ 
11.10 
190.6 441.3 
1 37.1 118.C 
8L.9 70.1 
I 24e.3 w . 3  
1 . t 3 7  -3.t -12.1 111.4 
.e25 .9 -20.1 LSS.9 
1 . 1 3 T  1.1 3t.0 9L.7 
it.8 24t.e -2.3 LOI.LD 
165 
ST0POVER T I M E  :: 60 D A Y S  
- . - 
LAUNCH 8 W N C B ~ b ~ E E O l  R A l  'OECLl-- 
SWNCBY ARRIVE 8PEEOI R A 3  OECL3 
DEPART RETURN SPEEDS R A 5  OECLS 
-- _- PROP A E R o ~ D ~ L -  
4-6170 4-6318.4 .176 73.0 1 9 . 0  
4-6318.4 4 - 6 5 1 0  .316 347 .9  -10 .4  
4-6570 4-6730 ,166 195.9 - 3 . 0  
1 1 . 8 4  1.69 4 . 3 7  
4-6180 4-6320.5 a206 73 .8  
4-6320.1 4-6510 .335 348.0  
4-6570 4-6740 -149  196.6 
11 .92  1 .93  
4-6190 4-6322.9 .241 77 .0  
4-6322.9 4-6510 -558 348.4 
4 - 6 5 7 0  4-6750 . 1 4 l  201 .9  
12 .36  8 . 3 2  
4-6200 4-6325.0  ,261  81 .6  
4-6325.0 4-6S10 -366  349 .2  
4-6570 4-6760 a136 204.2  
13 .02  8 . 9 0  
4-6210 4-6329.0 -325 8 7 . 6  
4-6329.0 4-6110 a 4 1 9  350.4 
4-6570 4-6770 0173 198.5 
14.74 10 .51  
1 8 . 4  
- 9 . 2  
- 6 . 1  
4 . 7 9  
1 8 . 0  
-8 .0 
-10 .6  
5 . 3 3  
1 7 . 6  
- 6 . 9  
-20 .1  
6 . 0 2  
MfSSION OURATlON F 960 DAIS 
WARS ARRIVAL O A T €  : 2446510 
20 WAR 1986 
I 1 V 1 --PSI 1-iCCEN 'SMA THE11 THET2PERIH APHEL -PSI  2 V 2 I 2 OECL2 RA2 SPEEOe 
I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 DECL4 R A 4  SPEED4 
1 5 V 5 PSI  S ECCEN SMA THE15 THE16 PERlH APHEL PSI  6 V 6 I 8 
1986 OUTBOUNO SWINC8Y 
- 
3.91  1.35 3.32  1; 
- 2 . 3  1 .372  78.0 . I  ,6640 1.159A 9 0 . 9  - 
.4 .782 1 0 5 . 1  . l  .976 1.7240 9 4 . 3  1. 1 . 5  34.4 9 2 . f  , 1 5 1  
3.99  7.38 3.14 .8 24.9  a534 4.641 45.1 - 1 . 5  105.60 1.949 
-1.4 .878 102 .2  . 6  .573 1.0740 1 0 6 . 2  1 .252  -2 .4  - 8 . 0  326.5 -358 
- 2 . 1  1 . 3 7 0  7 6 . 6  . 
4 . 0 4  7.44 2 . 9 8  1; 
-1 .0 .a12 9 9 . 3  - 6  -21 .1  252.0 ,168  
- . 2  .773 104 .2  
-1.8 .164 103 .3  .e66  1.303 226.7  391.7 .956 1.6500 96 .5  1 .123  8 . 4  44 .3  101.1  4 6 3  
4 . 1 2  7.52 2 .87  12.34 2/1/1 6 1 . 6  41.0 18.2 .404 6 . 3 0 7  l . S  2 5 0 . 4  3.5 102.30 L.141 
11 .1  - 2 . 4  .e99  108.3 .359 ,856  222 .1  444 .1  . I 4 8  1.1640 1 0 9 . 0  1.271 - 1 . 2  -3.4 355.7 ,419 
- 5 . 9  - 1 . 9  1.365 73.2  .434 1 . 0 8 7  5 6 . 6  160 .3  ,8150 1 . 5 5 8  8 9 . 8  .603  - . 1  -22 .4  246 .2  e199 
-11 .1  -8 .6  ,755 102 .3  ,263 1 . 2 6 0  222 .0  397.1 .944 1,6170 97 .5  1.118 10.3 7 2 . 0  109.1 e262 
6.86 4 . 2 3  7 .62  3.65 13.55 2/1/1 6 9 . 6  5 4 . 1  14.8 .a43 7.946 10.8 L53.9 9 . 7  100.40 L.311 
4-6130 4-6324.4 -194 112 .0  1 6 . 2  
4-8324.4 4-6520 -365 349 .3  - 7 . 7  
4-6580 4-6690 - 2 2 2  189.1 1.9 
13.28  9 . 4 0  4 .61  
4-6140 4-6503.0 a133 61 .7  2 6 . 9  
4-6303.0 4-6120 -273  354.7 -42 .4  
4-6500 4-6700 . P i 1  190 .0  1 . 1  
i 2 . 3 1  8 . 4 0  3 .86  
4-6140 4-8310.8 , 1 4 5  9 7 . 1  1 9 . 3  
4-6316.0 4-6520 .319 348.4 -10.8 
4-6560 4-6100 ,211 1 9 0 . 0  1.1 
1 2 . 2 0  8 . 5 3  3.99 
4-6150 4-6317.4 .140 8 4 . 6  1 9 . 9  
4-6317.4 4-6520 ,306 548.4 -11.8 
4-6580 4-6710 -201 191 .5  - .1  
21.94  8 . 2 3  3 . 9 3  
4-6160 4-6317.7 e l52  7 7 . 0  1 9 . 4  
4-6317.7  4-6520 .308 346.4  -11.6 
4-6560 4-6720 . I 9 1  193 .5  - 1 . 1  
1 1 . 8 5  8.13 4 . 0 7  
4-6170 4-6319.1 .I75 74.1  18 .8  
4-6319.1 4-6520 .319 348.4 -10.6 
4-6980 4-0730 ,181 195.9  - 3 . 7  
11 .93  8.18 4 . 3 5  
4-6180 4-6321.1 -204  74 .7  1 8 . 2  
4-6321.1 4-6520 .336 348.6  - 9 . 5  
4-6560 4-6740 .I71 196.6  - 6 . 4  
i e . 1 6  0 . 3 7  4 . 7 6  
- -  MARS ARRIVAL DATE = 2446520 C?O UAR 1988) ----I - -- 
-1.3 ,864 81.3 .298 .767 158 .3  4 5 0 . 8  .552- 1 .022  1 0 6 . 7  1 .230  - 5 . 7  -11.9 324.6  .36Y 
-2.1 1.368 7 6 . 2  .411 1.097 4 9 . 4  183.7 .e460 1.148 87.4  ~ 6 1 9  -0 -Cia2 24S.S ,183 
1 . 5  .a40 110.1  .345 1.521 255.3  545 .2  .997A E.0450 86.2 1.111 1.0 L9.7 106.1 -169 
5.88 7 . 2 8  4 . 1 9  12.18 2/1/1 7 5 . 5  110.9 24.7  ,451 4 .672  1 4 . 1  L45.3 - 9 . 8  0 9 . 3 0  1 .6S7 
.9 ,662  9 1 . 9  .230 ,810  166 .2  434.1 .624 .9960 101.8 1.241 -3.6 -16.3 2 9 8 . l  . e 7 3  
- 7 . 7  1.375 86 .5  .367 1.131 13.0 161.7  .Ti70 1.S46 6 9 . 0  .641 6 .3  - . I  2 5 5 . 6  , 1 8 5  
1 . 4  .e34 109.4 .332 1.?99 254 .0  353.6 1.OOlA 1.9980 88.4 1 .153  1 . 0  30.9 99.0 ~ 1 5 7  
S .92  7.31 4 .53  1 2 . 0 2  2/1/1 70.1 9 S . 7  S4.3 .e04 2 . 1 9 2  43.5 2 5 0 . 3  2 5 . 5  132.90 e 9 5 9  
- . 7  .865 8 6 . 9  ,261 .792 111 .2  4 4 4 . 5  .165 .999 1 0 4 . 2  1 .232  - 5 . 4  - 1 2 . 8  S l 8 . 6  a 3 1 6  
- 2 . 5  1.371 79.1 .394 1 .110  3 9 . 6  1 8 2 . 9  .6730 1 .547  88.1 ~ 6 2 7  .6 - 1 9 . 7  249 .0  -177  
1 . 4  .e34 109.4 .332 1 .499  254 .0  353.6 1.OOlA 1.9980 88 .4  1.198 1.0 30.9 99.0 - 1 S 7  
8.74  1.14 4 . 5 3  12.02  2/1/1 72.6 95 .7  2 9 . 2  -601 3.966 1 2 . 8  242 .7  -3,Q 105.90 1 .762  
-.I .e65 9 0 . 4  -254 .796 181 .2  4 4 2 . 3  .S94 .9980 1 0 3 . 7  1 .234  - 3 . 3  -12.9 317.4 .SO6 
-2.t 1 .312  79 .6  ,390 l.li3 3 7 . 2  182 .7  .6790 1 .S41  6 8 . 3  . e 2 9  1.0 -19 .1  249 .8  - 1 7 6  
1 . 2  .e27  108 .7  -321 1 .472  251.7 361 .2  1.000 1.9450 80.3 1 .150  1 . 1  31 .7  8 4 . 6  , 1 5 2  
3.71  7 .11  4 . 2 9  1 1 - 9 8  2/1/1 71.9 6 1 . 5  30 .2  ,644 3.834 13.0 242.5  - 2 . 0 , 1 0 7 . 9 0  1 .824  
-.6 .e66 9 3 . 4  ,258 ,800 189.9  441 .7  .594 1.0060 103 .6  1 .237  - 3 . 2  -12 .4  318 .4  .SO0 
- 2 . 6  1 .372  7 9 . 6  .391 1 . 1 1 2  37 .8  182 .8  .6770 1 .147  8 8 . 2  . e 2 9  .9 -19.3 2 4 9 . 6  , 1 7 6  
1 .0  ,818 ID8 .1  .310 1.442 248.7  368 .1  ,994  1.8900 9 1 . 9  1 .147  1 . 2  3 2 . 3  9 1 . 6  . I 5 4  
3 .72  7 .12  4 .06  11.99 2 /1 /1  72.1 6 9 . 2  2 9 . 4  .632 3 .947  1 2 . 1  943.0 -1 .6 107.90 1.863 
.E67 9 6 . 2  ,268  .EO5 197.7 441.8 a589 1 .0200 104 .3  
1.371 78 .9  ,395 1 .109  4 0 . 2  183 .0  .6720 1 .147  6 8 . 1  
.e09  101 .3  -501 1.411 245 .2  374 .1  .987 1.8350 9 5 . 3  
7.14 3 . 8 3  12.05 2/1/1 72.7 1 8 . 9  L7.3 e 5 9 1  4 . 2 3 3  
.870 9 9 . 1  ,283 ,812  204.7 44k.3  .582 1.0420 105.1  
I 1.370 77.9 ,400 1.105 4 3 . 7  181 .2  ,6630 1.148 8 7 . 9  
, ,799  106.6 ,292  1.380 241.2 3 8 1 . 1  ,977 1.7820 84 .6  
I 1 . 1 9  3.61 1 2 - 1 4  2 / l / l  1 3 . 7  1 9 . 1  24 .6  .534 4 .688  
1 . 2 4 0  -3 .0  -11.3 320.9 
.627 .6 -19.8 248 .8  
1 . 1 4 2  1 . S  33.0 90.9 
11.3 244.2  -1 .1  106.90 
1 .245  - 2 . 7  - 9 . 7  323 .0  
.624 , 5  -20 .4  247 .6  
1.138 1.6 34 .3  9 2 . 4  
1 9.8 245.9  -1 .0  105 .40  
- . a  
- 2 . 5  
. 7  
3.74 
- 1 . 1  




.177  . 1 5 9  
1. 909 
.338 
. 179  
,166  
1.960 
4-6190 4-6523.6 .239 7 7 . 7  17.9 - 1 . 4  ,676 102.0 .304 ,822  211.1 4 4 1 . 0  ,572  1.0720 1 0 6 . 2  1 .251  - 2 . 3  - 7 . 8  327.4 ,316 
4-6323.6 4-6520 .358 349.1 - 8 . 0  - 2 . i  1.369 7 6 . 6  .408 1.093 4 6 . 0  18S.6 .6500 1.548 8 7 . 5  ,620  .3 - 2 1 , l  e46.l e l 6 2  
4-6560 4-6150 ,162  2 0 1 . 6  -10.3 - . 2  .789 105 .1  ,284 1.850 236.9  386 .3  .968 1.7330 9 5 . 7  1.133 2 . 0  36,s 9 5 . 9  ,175 
12.55 8 . 7 0  5 . 2 9  3.86 7.25 3 .40  12.24 2 /1 /1  75.0 4 4 . 0  21 .5  .470 5 .356  9 . 1  2 4 8 . 3  . 5  103.80 L.047 
4-9200 4-0326.4 -278  82.4 1 7 . 5  
4-6326.4 4-6520 -385 350.0 -6.8 
4-6360 4-6760 ,153 2 0 4 . 3  -16.8 
13.14 9.19 5 . 9 7  
4-0210 4-6329.6 .321 8 8 . 2  1 7 . 0  
4-6329.a 4-6120 .418 351 .4  - 5 . 8  
4-6580 4-6170 . 1 5 4  204.5 - 3 2 . 1  
1 4 . 1 1  10 .03  6 . 7 9  
- __ _. . - _ _  - 
4-0130 4-6305.5 ,130 7 7 . 2  26 .9  
4 - 6 1 0 5 . 1  4-6530 ,281 353.0 -41 .6  
4-6590 4-6690 -261 189 .7  1.0 
13.39 9 . 5 6  3 . 8 3  
4-6130 4-6327.6 e 2 1 5  l l 6 . l  1 4 . 6  
4-6327.6 4-6530 .368 351 .3  - 6 . 6  
4 - 6 5 9 0  4-6090 .261 189 .7  1 .0  
1 4 . 5 6  10.66 4 . 9 1  
4-6140 4-6305.7 a132 6 7 . 7  2 5 . 9  
4-6305.7 4-6530 .219 352 .9  - 4 0 . 9  
4 - 6 5 9 0  4-6700 .247 190.7 . I  
1 3 . 0 3  9.25 3 . 8 5  
4-6140  4-6320.1 -149 9 9 . 9  18.5 
4 -6320 .1  4-6530  .322 549.3 -10 .1  
4 - 6 5 9 0  4-6700 .241 190.7 . I  
13.09 9 . 4 3  4 . 0 5  
4-0150 4-6305.4 .146 59.3  2 4 . 6  
4-6105.4 4-6530 .263  313.1 - 4 2 . 6  
4-8590 4-6710 .234 1 9 2 . 2  - 1 . 1  
82.94 9 .10  4.03 
4-6150 4-6318.4 .140 8 9 . 0  1 9 . 4  
4-6310.4 4-6530 a 3 0 8  349.2  -11.9 
4-6190 4-6710 -234 192.2  - 1 . L  
12 .63  9.01 3.94 
4-6310.0 4-6530 ,310 5 4 9 . 2  -11,7 
4-6S90 4-6V20 .221 194 .2  -2 .7  
12 .46  8.83 4 . 0 6  
4-6170 4-6319.9 ,173  75 .4  1 6 . 5  
4-6319.9 4-6530 ,320  349.3 -10 .7  
4-6990 4-0?30 .209 196.S -4.6 
l2 .46 6.81 4 . 3 3  
4-6100 4-6311.9 ,202 7 S . 8  1 8 . 0  
4 - 6 3 t l . S  4-01SO ,836 349.6 -9 .3 
I -6600 4-6740 e 1 9 7  199.1 - 7 . 0  
12.03 8.92 4.W. 
*-eteo 4 - 6 3 i a . e  . i s i  78.7 i 9 . i  
- 1 . 9  
- 2 . 0  
- 1 . 2  
8 .95  
- 2 . 4  
- 1 . 0  
- 4 . 1  
4 . 0 8  
.6 
- 7 . 8  
1 . 1  
3 .81  
- 1 . 7  
- 1 . 9  
1.5  
3.91 
,684 105.0 ,329 
1.367 95.0 e419 
.776 104 .8  .277 
7.35  3 . 2 5  12 .59  
.E96 1 0 8 . 1  .358 
1.364 73 .2  .432 
.768 103 .8  ,272 
7.47 3 .24  12.77 
- M A R 8  ARRIVAL D 
.660 8 8 . 4  a235 
1.371 8 1 . 6  .366 
,872 112.0 ,568 
7.21  5 . 7 s  l t . 4 0  
.e62  79.7 .316 
1.366 74 .8  .4l9 
,812 112 .0  ,388  







1 . 2 9 s  










216.8  443 .7  
5 3 . 1  184.0  
232 .3  391.8 
76.7 39.8 
222.0 4 4 4 . 1  
56 .8  1 8 4 . 5  
227.5 397.1 
78.7 42 .1  
2446530 ( 9 li 
114.9 436.8 
18.5 186.2  
262.7 346.9 
78.8 108,s 
1 5 5 . 8  4 5 3 . 3  
5 3 . 8  166 .0  
262.7 346.9 
65.9 106.3 
, 561  1.1090 
.6340 1 . 1 4 9  
.95s  1.8880 
1 8 . 2  .406 
.548  1,1580 
.6140 1 .549  
,943 1.6470 
14.9  - 3 4 4  
IPR 19861 - 
.a15 .993 
. I130  1.536 
.998A 2.2610 
S1.8  .764 
.S37 1 .032  
.e320 1.544 
.998A L.2610 
2 5 . 1  .400 
107.5  1 .259  - 1 . 6  - 1 . 7  331.7 
8 7 . 1  ,615 . 1  -21 .5  2 4 4 . 1  
9 6 . 7  1 .127  2 . 9  4 1 . 1  1 0 1 . 0  
6 . 3 2 1  7 . 3  2 5 1 . 3  3 . 7  102 .00  
109.0 1.269 - 1 . 2  - 8 . 3  336.6 
86.6 .606 - . l  - 2 1 . 9  2 4 1 . 9  
9 7 . 9  1 . 1 2 2  5 . 7  1 3 . 8  1 0 8 . 5  
7.921 10.6 t14.0 9 . 1  100.20 
1 0 2 . 2  1.256 -3.4 - 1 4 . 9  301 .2  
66 .5  - 6 1 6  6.3 . 6  251.6  
8 6 . 4  1.174 1 . 2  3 0 . 4  103 .2  
2 . 2 8 7  43.6 t S 1 . 6  27.7  129.90 
107 .6  1.226 - 3 . 8  -11.6 328.9 
8 4 . 3  . 6 2 l  . O  - 2 1 . 0  239.8 
8 6 . 4  1.174 1 . 2  30 .4  103 .2  
5.001 1 5 . 6  C47.9 - 1 2 . 4  96 .70  
.281 
,160 
, 1 8 1  
,963 




-.8 ,864 86.4 ,265 . I 9 1  
- 2 . 5  1 .370  78.7 .394 1.10S 
1.3 .e63 111.2  .370 1.S90 
3.66 7.06  5 .59  12.22 2 /1 /1  
. I  ,880 9 4 . 0  .238 ,812 
-8 .0  1.374 81.1  .366 1 . i 2 6  
1.1 .833 110.5 .3S4 1.S48 
3.63 7.23 1 . 0 7  12.16 U 1 / 1  
- 6  ,679 9 1 . 1  ,234 ,807 163.6 435 .8  ,618 ,9950 1 0 2 . 1  1.239 - 1 . 5  - 1 5 . 5  801 .9  .C79 
- 7 . 7  1.374 8 5 . 5  ,387 1.126 16 .7  1 6 6 . 2  , 1130  1.S38 8 6 . 4  . e46  6 . 2  . O  251.7  ,179  
1.3  .663 111 .2  .310 1.590 281 .0  3 5 5 . 0  1.00lA 2.1790 8 6 . 7  1 .170  1 . 2  51.3 97.4  * l r S  
3.19 7.19 1-39 12.22  2/1/1 78 .7  9 3 . 6  50 .7  .774 2 .335  4 2 . 9  251 .0  24.8  129.90 1 . 0 3 3  
169.9 4 4 5 . 4  ,581 1.000 104.1  1.231 - S . 4  - 1 2 . 6  3 2 0 . 1  a322 
41.0 1 8 7 . 2  ,6700 1 . 5 4 1  6 5 . 4  , 6 3 3  . 7  - 1 9 . 2  2 4 4 . 3  . I ? )  
1 2 6 1 . 0  355.0 1.001A 2.1790 8 8 . 7  1 .170  1 . 2  3 1 . 3  97 .4  ~ 1 7 1  
8 2 . 1  93 .6  28.S .S81 4 . 0 6 8  1 2 . 7  244 .0  - 4 . 2  lOI,OD 1 . 7 6 3  
' 193.2  434 .9  .619 1.0060 102.2  1 .242  - 5 . 7  - 1 5 . 9  301.8 . 2 B S  
b 1 6 . 2  186 .2  , 7 1 4 0  1.538 86.S .e46 6.6 1.3 291.9  , 1 8 1  
12S8.S  362.3 .999 2.0960 9 0 . 6  1 .165  1 . 2  31 .9  9 2 . 9  -160 
78.8 80.0 11.0 .?SO 2.322 44 .8  L93.0 27 .9  130.90 . 9 @ 2  
-.E e864 90.1 .256 .794 180.2 443.0 ,591 .9970 103.6  1.234 -3 .5  - 1 2 . 7  316 .8  .SO8 
- 2 . 7  1.371 79 .6  ,389 1.109 38.0  187.1 ,6710 1 .540  6 S . S  .635 1 .0  - 1 8 . 4  2 4 3 . 3  s l 7 2  
1.1 -813 110.5 .354 1.W8 256.5 362.3 .999 2.0960 9 0 . 6  1 . 1 6 3  1 . 2  31.9 9 2 . 9  -168 
3 . 6 2  7.02 5 .07  12 .16  2 / 8 / t  81.8 80.0 2 9 . 8  ,633  8 .894  1 2 . 9  243 .7  - 1 . 6  107.90 1.631 
166 
STOPOVER T l U E  t 60 DAY3 1986 OUTBOUNO SWINGBY WI331ON OURATYON 560 CAY3 
MAR3 ARRIVAL OAlE t 2 4 4 6 5 1 0  
9 A P R  19d6 
LAUNCH SUNGBY 3PEEOl- R A l  -DECLl-.-f-l---V 1 PSI 1 ECCEN 3HA THE11 THE12 PERIH -APHEL' PSI 2 V 2 I 2 DECL2 R A 2  SPEED2 
3WNGBY ARRlVE 3PEEO3 R A 3  DECL3 I 3 V 3 PSI 3 ECCEN SUA THE13 THE14 P t R l H  APHEC P S I  4 V 4 I 4 OECL4 R A 4  3PEEC4 
OEPART RETURN 8PEEO5 R A 5  OECLS I 5 V 5 P31 S ECCEN SUA WETS THE16 PERIH APHEL P31 8 V 6 I 8 OECL6 R A 6  SPEEC6 
-_-. -_ ..-_ PROP--AERO-DVL O V A  EVA - D V D - E V R  -TYPE SUN A 3UN R FnPPA---A E I N C  RAP OECLP ETA PERIC 
4-0190 4-6324.3 .236 78 .6  17 .6  - 1 . 5  .e74 101.7 .303 ,820 210.2-443.4 .571 1 . 0 6 8 0 ~ 0 6 . 2 ~ 1 . 2 5 0  -2 .3  - 7 . 7  328.4 -357  
4-6324.3 4-6530 ,357 350.2 -8.0 -2 .1  1.368 76.8 .407 1 .096  48.3 187.7 .6500 1.542 84.8 ,627 . 3  -20.4 241.8 a179 
4-0590 4-6750 -186 201.9 -10 .2  - .2  .a07 107.3 .302 1.382 242.9 306.6 .96S 1.799D 96 .1  1.140 2 .0  35 .6  95.8 a165 
12.96 9.18 5-25  3.78 7.18 3.93 12.37 2/1/1 84 .2  43.8 21.6 -470  5.342 8 . 0  249.4 a 7  103.60 2.043 
- - - 
4-6200 4-6327.2 ,275 83 .1  17.3 -1.9 .882 104.7 .328 .832 216.0 444.2 ,560 I.1050 107.5 1.268 -1.8 -5 .6  332.8 ,384 
4-6327.2 4-6530 .384 351.2 -6 .7  -2 .0 1.366 75.0 .418 1.089 53.2 188.0 .6340 1.544 84.3 .622 .O - 2 1 . 0  240.0 -184 
4-6590 4-8760 .176 204.8 - 1 5 . 1  -1.0 .795 106.4 ,292 1.347 238.2 391.9 .953 1.7400 97 .1  1.134 2 . 7  38.8 101.0 a193 
13.49 9.60 5.90 3.89 7.29 3.69 12.49 2 / 1 / 1  85.7 39.1 18.4 .407 6.271 7.2 252.4 3 .6  101.90 2.146 
4-6210 4-6330.4 -317 88.8 16.8 -2.5 ,893 107.8 .356 ,849 221.2 444.9 .547 1.1510 109.0 1.267 -1.1 -3.3 337.7 - 4 1 6  
4-6330.4 4-6530 .e16 352.6 -5 .7  -1.8 1.363 73.2 .431 1.080 58.8 188.4 .61SO 1.545 8 3 . 8  .616 - . 2  -21.3 236.0 ' . 190  
4-6390 4-6770 ,168 206,8 -24.2 -2 .7  ,783 105.3 ,284 1.315 233.2 397.1 .941 1.6880 98.0 1.127 4 . 2  4 6 . 0  108.0 -208 
14.28 10.24 8 .71  4.04 7.43 3.54 12.70 2 /1 /1  87.5 38 .0  1 5 . 1  .347 7.608 10.2 255.9 9 . 1  100.10 La290 
- MARS ARRIVAL DATE I 2446540 I 1 9  APR 1986) -- -----.-I - - -- ---_- 
4-6130 4-6308.1 -134 83 .0  2 5 . 5  .3 .877 87.6 .241 .e02 172.5 438.6 .609 -995 102.7 1.237 -3.4 -14.4 304.4 .e89 
4-6308.1 4-6540 a289 352.3 -40.8 -7 .9 1.373 84.8 .368 1.122 19.6 190.4 .Ti00 1.535 8 4 . 1  .e52 6.4 1.4 246 .1  ,180 
4-6600 4-6690 -307 190.6 - . O  1 .6 ,912 114.1 .447 1.808 270 .1  348.6 .999A 2.6170 86 .5  1.199 1.3 30.7 100.4 - 2 1 1  
14.63 10.83 3.87 3.80 7.20 6.96 12.74 2 / 1 / 1  87.3 105.9 4 9 . 2  .722 2.403 44.0 253.8 29.2 127.50 1.013 
-132 73.8 2 4 . 8  .3  .e76 90.3 .238 ,803 181.1 437.6 .612 .9950 102.5 1.238 -3.5 -14.8 305.3 .e61  
- 2 8 5  352.3 -39.2 -7 .6  1.373 84 .6  .368 1.122 20.1 190.4 .7090 1.535 8 4 . 1  ,652 6.0 .2 247.9 -178  
a289 191.7 -1.0 1.3 .699 113.2 .422 1.733 268.1 356.4 1.002). 2.4650 8 8 . 9  1.192 1.3 31.4 9 5 . 2  -195  




4-6140 4-6321 .9 
4-6321.9 4-6340 
4-6600 4-6700 







,164 103.4 17.4 -1.0 .E62 85.7 .271 . I 8 9  168.3 446.6 ,676 1.002 104.9 1.230 -3.4 -12.4 322.6 .329 
a329 350.8 -9.9 -2.4 1.369 78.3 .396 1 .102  42.7 191.2 -6650 1.539 82.8 e640 e 6  -18.9 240.0 -175 
-289 191.7 -1.0 1.3 .e99 113.2 .422 1.733 268.1 316.4 1.0024 2.4650 88.9 1.192 1 . 3  31.4 9 5 . 2  -195 
b . 2 6  10.58 4 . 1 0  3.69 7 .09  6.48 12.51 2 / l / l  91.4 91 .8  27.7 .556 4.174 12.6 C45.7 - 5 . 0  105.80 1.763 
,144 64.8 23.7 .4 .a77 93.3 .241 .808 190.4 4 3 6 . 6  .613 1.0030 102.5 1.240 -3.5 - 1 5 . 0  305.5 .e87 
,287 352.3 -40.2 -7 .8 1.373 84.1 .368 1.122 19.0 190.4 .7090 1.536 8 4 . 1  .652 6 .2  .9 248.0 ,179 
e272 193.3 - 2 . 2  1.1 .e86 112.3 .399 1.662 265.3 363.4 .999 2.3250 9 1 . 0  1.184 1 .3  31.8 91.4 -186 
3 . 8 1  10.03 3.98 3.78 7.18 6.05 12.41 2 /1 /1  87.3 78.8 47 .7  .729 2 . 4 7 t  43.4 254.0 28.5 121.90 1.074 
,141 89.8 18.8 -.O .E63 89.7 
e312 350.5 -11.8 -2 .7  1.370 79.4 
,272 193.3 - 2 . 2  1.1 .e85 112.3 
1 -62  10.00 3.95 3.62 7.02 6.05 
.588 .998 104.0 1.233 
.6750 1.538 83.1 ~ 6 4 2  
.999 2.32SO 9 1 . 0  1.184 
29.4 -619  3.942 12.7 
- 3 . 2  
.9  






-15 .1  
3.5 
32 .2  
















- 6  
320.4 


































,171 58 .9  22.8 
-296  352.3 -43.7 
,257 195.3 -3 .7  
13.84 9.95 4 . 2 9  
.I .E81 96.5 
-8.6 1.373 85.0 
. 9  .e71 111.5 
3.88 7.28 5.66 
-2.7 1 .370  79.4 
- 9  .a71 111.5 
3.62 7.02 5.66 
-.e .a63 92.8 
.e50 .817 200.2 435.7 
.367 1.123 18.9 190.4 
.378 1.695 261.9 369.8 
12.40 2 / 1 / 1  87.3 67.4 
,260 .797 187.9 442.9 
.390 1.107 38.9 191.0 
,378 1.595 261.9 369.8 
12.40 2 /1 /1  90.4 67.4 
. E l 2  1.02lD 102.9 1.246 
,7110 1.536 8 4 . 1  ~ 6 5 2  
.993 2.1970 92 .7  1.175 
49 .1  .685 2 . 4 0 3  41.4 
.590 1.0040 104.0 1.235 
.67SO 1.538 03.3 e612 
.993 2.1970 9 2 . 7  1.175 
28.9 ,618 4.008 12.5 
-3.0 
7.0 
1 . 4  
C56.9 
- 3 . 1  
.9 
i . 4  
245.8 
-2 .9  
.7  
1 .5  
246.7 




-2 .2  
.t 
t .o 
1 ~ 0 . 7  
305 .1  
248. 5 














. 1 S O  80.9 18 .7  
.312 350.3 -11.8 
.257 195.3 -3 .7  
13.33 9 .71  4.05 
-171  7 7 . 1  18.1 - .9 ,864 95 .6  
.a21 350.6 - 1 0 . 7  -2.5 1.370 7 8 . 8  
,212 197.6 - 5 . 5  . 6  .856 110.7 
1S.2S 9.39 4.30 3.66 7.06 5.29 
.199 77 .1  17 .7  -1.2 ,867 98.5 ,283 -808 202.9 443.3 
-336 360.9 -9.3 -2 .3 1.369 77.8 .399 1.100 4 4 . 2  191.3 
.228 200.1 -7 .6  .3 .e42 109.9 ,341 1.477 253.6 381.5 
13.33 9.61 4.88 3.72 7.12 4 . 9 3  12.48 2 / l / l  91.8 50.0 
,586 1.0170 104.5 1.239 
.6700 1.S39 8 3 . 0  e641 
.984 2.0820 9 4 . 2  1.167 









.579 1.0370 105.2 1.243 
.66 lD  1.540 8 2 . 7  .638 
.974 1.9810 96.4 1.159 
, 1 7 0  1.0640 106.3 1.249 
,6490 1 . 5 4 1  82.3 .635 
,963 1.8910 96.5 1.150 
21.6 e471 5.290 7.9 








9 5 . 7  
.336 










,233 79.6 17.4 
,317 351.6 - 7 . 9  
,214 202.8 -10 .4  
13.59 9.79 5.19 
-1 .6  .e72 101.4 
-2 .1  1.168 76.5 
- .e ,827 109.0 
3.60 7.20 4 .60  
,303 a817 209.3 443.9 
,407 1.093 48.3 191.5 
,325 1.427 249.0 388.9 
12.55 L / l / l  92.0 43.6 



























352 .1  
1 9 4 . 8  
11.24 
17.0 
- 6 . 0  
- 1 4 . t  
5 .83 
16.6 
- s . 5  
-20 .  5 





- t a r  
- 1 . 7  
-2 .0  
4 .09 
- .9  




,880 t04 .4  .326 .e29 215.1 444.7 . I 5 9  1.1000 107.5 1.256 -1.l - 5 . 5  333.9 .364 
,366 75.0 .417 1.088 53.2 191.7 .6340 1.543 81.9 ,830 - . O  -20.5 236.6 . i 6 5  
,814 108.0 ,312 1.382 244.1 392.1 . 9 5 l  1.8130 9 7 . 1  1.142 C.5  3 7 . 0  101.0 .e04 
7.32 4.26 lL .84  2 /1 /1  94 .1  38.7 18.6 ,409 6.172 7.0 253.7 3.4 101.80 C.114 
,890 107.4 .354 ,845 220.3 445.4 . I 4 6  1.1450 109.0 1.265 -1.1 - 3 . t  336.6 -415  
.363 73.3 ,430 1.080 58 .6  191.9 .6150 1.545 81.3 .625 - . 3  -20.9 234.6 . l o 2  
,800 106.9 .300 1.342 239.0 397.2 .939 1.7460 98.3 1.134 3.5 4 1 . 5  107.7 ,213 
7.48 4.02 12.77 2 /1 /1  95.7 36.0 l S . 5  ,349 7.433 9.5 25T.1 8.4 9 9 - 9 0  C.245 
UARS A R R I V A L  DATE = 2446550 (29 APR 1986) _- 
.e81 89.1 ,262 ,791 $77.4 444.0 .SO4 .998 104.3 1.232 - 3 . 2  -12.3 322.4 ,316 
,370 7 9 . 1  .392 1,106 39.9 194.8 d 7 2 0  1.539 8 0 . 9  .651 - 6  -17.6 237.8 -176  
.925 1i4.3.  .4J9 1.847 272.1 384.3 .999 9.6950 91.3 1.208 1.4 31.8 90.3 . C I S  
7.12 7.21 12.79 e l l / !  98 .9  77.6 29.0 -601 3.908 12.3 L46.9 '1.9 101.10 1.797 
4-6150 4-632l .C 
4-6321.L 4-6550 
4-6610 4-6710 
1 7 . 9  
-11.3 
-3 .3  
3.97 
21.n 
- 4 0 . 7  
-4.7 
4 .21  
10.1 
-11.6 
- 4 . 7 ,  
4 - 0 4  
4-6160 4-6310.0 , 1 6 4  63.7 
4-6310.6 4-6550 .e99 352.4 
4-6610 4-6720 ,300 196.8 
14.86 10.97 
4-6160 4-8321.0 .149 83.7 
4-6321.0 4-6550 .S14 352.1 
4-6610 4-6720 .300 196.6 
14.51 10.80 
4-8170 4-6322.0 .169 79.2 
4-6322.0 4-6550 . I 2 2  352.2 
4-6010 4-6730 .E81 199.1 
14.30 t0.50 
4-6100 4-6323.6 .196 76.6 
4-0323.9 4-6550 ,337 352.6 
4-0.10 4-.740 .e04 201.6 
14.26 10.47 
4-0190 4 - 9 3 t 0 . 1  . t t 9  60.9 
4-63C6.8 4-6550 . I 5 7  353.3 
4-0010 4-0750 .e47 LO4.C 
14.15 1 0 . ~ 4  
. l  
-6 .2  
.9 
3.69 
.e78 95.6 ,252 
1.313 84 .0  .370 
.OD6 113.4 .429 
7.29 8.76 12.73 
,861 92.3 ,262 
1.370 79.2 .391 
.SO6 113.4 .429 
7 . 1 1  6.70 12.73 
.El1 197.2 437.5 
1.120 22.2 194.3 
1.736 268.4 370.5 
2/1/1 95.4 86,s 
.795 186.6 443.6 
1.106 39.4 194.8 
1.736 268.4 370.5 
2/1/1 98.0 66.9 
.607 1.0150 103.1 1.e43 -3.5 - 1 4 . 1  308.9 -299  
.TO60 1.535 81.9 ,660 6.5 2 .3  P.45.0 . 1 6 4  
.992 2.4800 93.2 1.191 1 . 5  31.9 8 9 . 0  ~ 2 1 0  
48.2 .a73 2 . ~ 5 1  45.5 217.7 s i .4  ie1.60 i . 0 ~  
.567 1.0030 104.2 1.234 - 3 . 1  -11.6 522.6 . S l A  
,6740 1.539 80.9 .e51 .9 -17.4 237.9 + l I 6  
.992 2.4800 93.2 1.197 1 . 5  '31.9 6 9 . 0  . P i 0  
28.6 .609 4.015 12.1 C47.3 - . 4  106.90 1.635 










- 6  
3.74 
,642 95.3 .e70 .?99 194.6 443.5 .584 1.0150 104.6 1.237 -L.9 - 1 0 . 7  324.5 e322 
1.370 70.7 ,394 1.104 4l.L 194.0 ,6600 1.540 80.6  -650 e 7  -16.0 C S P . 4  , 8 7 7  
.E67 112.6 .402 1.641 264.3 376.4 ,982 C,3OI0 94.7 1.185 1.6 32.C 69.5 *ClO 















a a i  
a.91 
,061 90.1 .to4 
.809 i l l . ?  . 3 7 l  
7.21 5.63 1C. f I  
t . 369  77.0 .4oa 
,006 201.7 443.9 ; 1.101 44.3 194.9 
1.561 LS9.9 301.9 
C I l l 1  99.6 49.9 
17.1 
-7 .6  
-10.6 
8.13 
4-0C00 4-6819.1 .C66 6¶.0  16.6 
4-08t9.1 4-0550 -363 394.4 -6.3 
14.61 10.77 5.75 
4-0.10 4 - o m 0  .e32 t07.0 -14.0 
i .om ~ 1 4 . 0  445.x 
I 1.090 53.0 1M.t 
I 1 .43 t  C50.1 39L.3 
I Z I l l l  101.9 3a.4 
.S IT  ~ . D I ~ D  m7.1 1 . ~ 1 4  -1.7 -5.3 339.3 . se i  
.d l50  1.545 79.6 -640 - . I  -LO. )  C34.0 ,190 
.940 1.916D 96.0 1.153 t . 3  1 1 . 5  101.1 .ClI 
18.1 -410  a.038 6.6 t55.C 8.0 lO#a*O C . 0 0 7  
167 
MIO3ION DURATION E 600 DAIS 
MARS ARRIVAL DATE I 2 4 4 0 4 5 0  
19 JAN 1966 
V 2 I 2 DECLO R A Z  OPEECZ 
V 4 I 4 DECL4 R A 4  SPEED4 
V 8 I 8 OECL6 RA6 SPEED6 
INC RAP OECLP ETA PERlC 
OTOPOVER TIME S 60 O A Y O  1986 OUTBOUND SWINGBY 
LAUNCH (IWNCBY-~PEEOI R A l  OECLI- I i - -V  I - P S I  1 ECCEN SYA THE71 THEW PERIH APHEL P S I  
OWNGBY ARRIVE OPEEOS RA3 OECLS I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 
DEPART RETURN EPEE05 R A 5  OECLS 1 5 V 5 PSI 5 ECCEN SHA THE11 THE16 P E R l H  ACHEL PSI 
E V_" - - ~ V A - - ~ V O  -EVR _ _  IYPE SUN A SUN R-KApPA_--- 








































7 6 . 1  
354 .8 
226.3 
6 .24  












1 1 . 0  
20.9 
-9.4 
6 .0  











- 7 . 0  
4.14 -__ . - 
20 .1  













4 .12  
19.7 
- 9 . 1  
-5 .2  
4 . 4 4  
19 .1  





1 1 4 . 1  




9 3 . 9  
2.539 
103.0 






2 . 6 8 9  
_. _- 
1.233 -3 .4  
.685 . 7  
1.116 - .4  
13.0 244.5 
1.235 -3.4 
.688 .9  
1.115 -1.6 
13.9 244.2 
- 1 3 . 0  314.2 ,319 
-22.8 267.0 ,364 
$ 9 . 6  91.2 . i z r  
-1.0 iie.~o 1.06r 
- .4  ,871 84.9 .263 .794 165.5 444.2 .565 1.003 
- 2 . 1  1.420 81.1 .471 1.310 27.9 142.1 .e330 1.927A 
2.3 . l i e  97.9 .240 1.300 207.0 313.3 .e89 1.6120 
8.48 11.85 2.05 11.71 2/1/1 21.9 18.8 4 1 . 8  .591 
- . 1  .E71 88.9 .24r .798 116.6 440.6 .601 .995 
-2.2 1.421 82 .9  .468 1.317 22.6 141.5 .7030 1.932A 
8.44 11.81 2.15 11.85 2 f l / l  21.5 49.8 46.4 .680 
3.5 . 7 i 4  97.2 .mi 1.290 204.1 38o.s . 9 r 9  i . 6 ~ 0  















, i s e  
-.1 .E71 91.9 .246 .802 185.9 439.4 .604 .9990 
-2.2 1.421 83.0 .466 1.317 22.1 141.5 .TO40 1.930A 
8.42 11.79 2 .03  11.97 2/1/2 21.4 41 .0  46.5 .690 
.9  ,709 96.4 .244 i . 2 7 9  ~ 0 0 . 9  367.3 .96r  1.5920 
1.237 -3.4 
.688 .9  
1.115 .9  
14 .0  244 .3  
- 1 3 . 9  311.4 .e95 
-22.4 287.5 .362 
3 0 . 2  93.4 . 1 5 2  
- 4 . 0  117.30 1.060 
-13.3 313.2 .303 
-22 .5  261.4 .362 
2 5 . 7  97 .2  ,166 
-4 .0  116.10 1.096 
- . 2  .E71 94.6 .254 ,806 194.0 439.4 ,601 1.0100 
1.5 ,704 95.5 .248 1.268 197.4 393.9 .954 1.5820 
-2.2 1.421 82.4 .46r  1.315 24.0 141.7 .7ooo i . 9 3 0 ~  





- MARS ARRIVAL OATE = 2446460 (29 JAN 19881 - . 
4-6130 4-6317.3 
4-6311.8 4-6460 


















. e l 3  
.335 
. l o 3  
14,42 
. i 3 r  
,089 
.zgr  
-,¶ ,870 84.4 
-2.1 1.405 79.9 
1.7 .726 99.1 
7.24 i 0 . w  z . i a  
,268 ,793 
I , 448  1.238 
.e42 1.304 
I 11.71 W i l l  
.mi  i . 006  i o 4 . a  
,6840 1.793A 110 .1  
,989 1.6190 92.5 
36.5 .568 3.194 
; 1.233 -3 .5  -12.8 315.9 - 3 2 5  
.657 .8 -22.7 2 6 6 . 2  ,310 
1.117 .2 25 .1  91.9 a121 
12 .9  ~ 4 3 . 3  - 5 . 1  i 06 .80  i . m r  
164.3 4 4 5 . 2  
33.1 149.7 
L11.6 373.0 
27 .2  59.3 
4-6140 4-6314.3 
4-6314.3 4-6460 












4 - 6 ~ 2 0  4-6180 
- . 3  .E70 88.1 .250 ,197 175.4 441 .5  .598 .996 103.4 1.234 -3.4 -13.5 312.0 .301 
-2.2 1.406 81.6 .442 1.246 27.6 149.0 .6950 1.797A 110.2 .661 .8  - 2 2 . 3  2 6 7 . 0  . 3 l r  
1.1 ~ 7 2 2  98.4 .242 1.293 208.7 380.0 .980 1.6070 93.9 1.116 .4 L6 .6  91.9 .138 0 
7.21 10.58 2.08 11.82 2 f l / l  26 .6  49 .4  40.6 .663 2.686 13.5 242.7 - 4 . 5  113.10 8.24*  
- . 2  .E70 91 .6  .248 -800 184.8 440.1 ,602 .9990 103.2 
-2.3 1.406 81 .9  -441  1.247 26 .6  148.8 .6970 1.798A 110.1 
4 . 3  ~ 7 1 1  97.8 -244 1.281 2OS.3 386.7 .968 1.5940 9 5 . 2  
7.21 10.58 2.31 12.03 2 / l f 2  26 .1  4 4 . 0  40.9 .679 2.860 















i i . i i i  
-3 .3  - 1 3 . 6  312.8 
. 9  - 2 2 . 3  267 .1  
-2 .5  5 . 6  93.2 
242.9 - 4 . 2  114.00 
1 - 3 . 3  - 1 3 . 0  314.3 
.S -22 .4  266.9 
, - . 3  21.2 9 7 . 7  
1 2 4 3 . 4  - 4 . 1  113.20 
- 3 . 1  - 1 1 . 9  316.0 
1 .I -22.6 266.5 
- .2  2 1 . 9  1 0 2 . 1  
1 2 4 4 . 4  - 3 . 8  111.60 
1 -2 .9  - 1 0 . 3  3 2 0 . 0  
I .I -22.9 265.9 
1 - . l  2 1 . 7  108.S 






. I 6 4  
. i s r  
I . zsr  
- 3 1  r 
. s i r  
. i 7 r  
1 .348 
,331  
~ 3 1 8  
.192 
1.402 
- .3  ,870 94.4 
-2.2 1.406 81.5 
2 .1  ,711 98.8 
7.22 10.19 2.14 
-.¶ .E72 9 7 . 1  
-2.2 1.405 80.9 
2.0 .roe 95.7 
t .23  10.80 2.1s 
- .8  ,876 99.9 
-2 .1  1.404 r9.3 
1.9 .roo 94.8 
i . 2 6  10.63 2.28 
,254 .804 
,443 1,246 





1 12.28 2/1/2 
1 .284 .e19 
I a450 1 .235  
I .256 1.243 
1 12 .41  w 1 / 2  
193.1 439.9 
26 .2  149.0 






35 .1  150.0 
193.7 401.4 
27 .5  24.3 
2 r . o  2 e . i  
.COO 1.0090 103.5 
.6940 1.797A 110.2 
.955 1.5szo 98.4 
39.1 -652  2 .991  
.194 1.0260 104.1  
.688D 1.794A 110.2
.941 1.1710 97.@ 
35.9 .eo0 3.241 
.586 1.0510 105.C 
,6790 l.791A 110.3 
,924 1.5610 98.8 
32.1 .535 3.62C 
MARS ARRIVAL DATE :: 2446470 ( 8 FEB 1986) __-I_ - 
19 .6  
- 9 . 0  
.4  
4 . 2 0  
21 .4  
-10.4 
- 4 . 3  
3 .91  
L1.3 





4 . 1 1  
19.5 
-9 .8  
- . 4  
4 . 4 2  
18 .9  
- 8 . 0  
- 1 . 0  
4.86 
18.5 
-7 .9  
-8 .4  
5 . 4 4  
9 .  r 
- . a  
-2.2 
1 .3  
6.23 
- . 3  
-2.3 
. 9  
8.19 
- . 3  
-2.3 
- 1  .e 
6.19 
- .4  
- 2 * 3  
3 . 8  
8.19 - . 6  
-2 .2  
2 .8  
8 . 2 2  
- . a  
- 2 . 1  
2.3 
8.24 
-1  .e 
-2.1 





9 .61  
,869 
1 .391  
.731 
9 .57  
.E69 
1.395 




9 .57  
,871 
1.394 
9 .60  





1.391 - 701 
9.64 
. reo  
- 1 1 4  











94 .2  
80 .8  
98 .0  
2 .33  
97 .0  
80.0 










r9 .e  
.271 .792 163 .1  
e432 1.190 36.7 
.e45 1.310 216.6 
11.72 2/1/1 33.2 
4 4 5 . 8  
156.8 
372.8 
59 .8  




4 4 0 . 1  
366.3 
46 .6  






398 .1  
30 .0  
441 . O  
156.7 
404 .6  
25.1 
441.7 
410 .4  
20 .9  
i 5 s . r  
t $ r . s  
.177 1.007 104 .9  
,6770 1 .7041  105.8 
.989 1.6310 9 2 . 1  
3 3 . 1  - 5 5 s  3.514 
1.232 -3 .5  - 1 2 . 6  317.0 
.638 - 6  -22.6 2 6 4 . 8  
1.118 . 6  28.3 92 .4  
13.0 942.6 - 6 . 3  106.6D 
1.234 -3 .4  -13.4 313.9 
,643 .8 -22 .1  2 6 g . 8  
1.117 .9  31.0 92.5 
13.4 L41.8 - 4 . 6  llO.80 
1.238 -3 .3  -13.5 313 .1  
,644 - 9  -22.0 266.0 
i . i i 8  5 . 4  41.5 9 4 . 9  
13.5 241.8 - 4 . 2  111.90 
1.239 -3 .2  -12 .9  315.0 
.643 .8 -L2 .1  265.0 
1.114 -2.0 9 . 7  91.4 
12.9 242.4 - 4 . 1  1ll.SD 
1.243 -3.1 -11 .0  317.4 
,641  . I  -22 .4  265.3 
1.111 - . 8  18.0 102.9 
11 .0  1 4 3 . 1  -3 .8  109.90 
1.248 -2 .8  - 1 0 . 2  320 .1  
.637 . S  - 2 2 . 1  264.6 
1.109 - .1  19.4 108.9 
10.2 2 4 5 . 0  - 9 . 9  1OI.PD 
1.255 - 2 . 5  -6 .3  3 2 4 . 3  
.633 . 4  -23.0 t 6 3 . 6  
1.105 - . 4  19.4 l l S . 3  
8 .3  247.0 -1.0 106.20 
.330 








1 . 4 3 4  
,304 
, 1 6 7  
I . 4 6 0  
- 3 1  7 
.era  
.e99 
. z r o  
. e rg  
. I  re 
1 . 5 1 3  
.335 
* 260 





i . s r P  
4-6140 4-8315.1 . I S 8  8 9 . 2  
4 - 6 3 1 3 . 1  4-8470 .304 351.4 
4-6530 4-6740 ,095 208.2 
4-6180 4-8514.1 . I 4 0  78.2 
4-8314.B 4-8470 ,299 351.7 
12.28 6.09 
12.24 6 .or  
4-65x1 4-erso ,095 207.6 
* -s ieo 4-e311.e ,156 12 .0  
~ - 6 3 i s . e  4-64ro .so4 311.4 
4-0530 4-6160 ,106 eee .1  
4-e iro  4 - 6 3 i e . r  . i 8 1  10.3 
4 - 6 3 i 6 . 7  4-6470 . s i r  ~ 5 0 . 9  
4 -0530  4-6710 . t o 1  233 .1  
4 - e 3 i e . o  4-64ro .335 3 5 0 . 4  
12.64 6.44 
12.89 6.87 
4-01@0 4-6310.6 .212  71.6 
4 - 6 S I O  4-0780 . l o 3  2 4 0 . 5  
13.39 1 . 1 5  
4-6190 4-6321.L . 2 4 8  71.2 
4-6321.2 4-6470 .359 350.0 
4-6530 1-6roo . i o 9  240 .3  
11.09 7 - 6 2  
,595 .996 103 .5  
.6890 1.707A 105.8 
,980 1.6160 93.8 
36.8 .652 3.168 
.252 ,796 174.6 
- 4 2 1  1.198 31.0 
-245 1.298 213.5 
11.83 2 /1 /1  32.3 
.e49 ,799 1 8 4 . i  
.423 1.200 29.8 
.248 1.284 210.0 
12.10 2/1/1 32.2 
,600 .9980 103.3 
.E920 1.708A 101.8 
.969 .1.8000 95 .1  
31.3 .e73 3.150 
. P I 5  ,804 192.5 
.425 1.198 31.2 
.247 1.271 206.e 
12.14 Z / l f 2  32.3 
,599 1.0080 103 .1  
.@16 1.5850 96 .3  
34 .7  ,648 3.265 
,6890 i . r n 7 ~  105 .8  
,267 .EO9 200.1 
.re8 1.195 34.0 
.250 1.257 202.2 
12.26 2 /1 /2  32.7 
,593 1.0250 104.1  
.6830 1.707A 105.9 
.942 1.5710 97.4 
32.9 .598 3.529 
.E84 .E18 207.1 
.E54 1.243 197.9 
12.43 2 /1 /2  33.4 
.SO6 .E29 213.5 
-140  1.18i 42.6 
.260 1.229 193.5 
12.62 2 f l / Z  34.1 
.433 i . i 8 9  31.8 
, 5 8 5  1.0500 105.0 
.6140 1.704A 105.9 
.927 1 .5580  98.6 
29 .4  ,535 3.930 
.375 1.0820 106.2 
,6620 1 . 7 0 0 A  1 0 5 . 8  
. g i n  1.5480 99.7 
25.5 .der 4 .531  










4 - 6 i r o  4-6317.1 










. l o b  2 0 0 . 9  
12.02 6 .61  
19.1 
-8 .9  












r . 0  
4 4 
18.8 











- . 7  .E68 83.8 
-2.2 1.385 18.8 
1.1 . r 4 7  i o i . 6  
5.42 8 . 8 0  . 2 . 3 7  
a274 .792 162.9 446.4 
-420 1.158 39.5 162.9 
.250 1.319 221.8 372.8 
11.75 2 /1 /1  39.9 60.0 



















2 f . l  
. S I ¶  
.913 
23.9 . $83 
,0410 
.BO6 
. 6 s m  
to.0 
1.009 105 .1  i . ese  -3 .5 -12 .9  311.9 
1.644). 101.7 .626 .6 -22 .4  262.6 
1.6490 9 2 . 6  1.121 .8 30.3 92.5 
,541 3.785 1 3 . 0  242.L -6 .7  1 O S . 0 0  
,333 
.24 7 




. 1 4 2  
1 . 5 l S  
,300  
,246 
. l S 8  
1. 566 
. 3 i r  . 24 7 
* 178 
1 . 6 5 i  
.33s 
.E40 
. l a 8  
1.713 






' .E l3  
l.@OY 
,139 90.4 
. S O 5  349.6 
. l o 4  204.3 
1 1 - 6 1  6.22 
. i 3 9  r 9 . e  
.300 349.8 
. l o1  208.6 
11.58 8.18 
- .4  .E68 88 .0  ,253 ,791 174.1 442.4 
-2.3 1.387 80.4 .412 1.166 33.5 162.1 
. 7  .742 100.9 .249 1.301 218.6 379.8 
5.38 6.77 2.30 11.86 e l i l l  38.8 S0.7 
,998 103.8 1.234 -3 .4  -13.3 514.7 
I .647A 101.8 .631 .8 -21 .8  263.9 
1.6300 9 3 . 9  1.119 1 . L  32 .9  92.8 
.644 3.395 13.3 241.2 - 4 . 6  SO9.40 
- .3  -868 91.2 
-2.4 1.387 80.8 
1.38 8.76 2.21 
- . 6  .E71 96.9 
-2.3 1.386 f 9 . 6  
3.8 .723 98.3 
1.40 e.79 2.40 
- .e ,871 9o.r 
-.I . r 3 6  100.1 
-2.2 1.381 78.5 
L.6 .716 97.2  













.799 183.6 440.8 
1.168 32.2 162.0 
1.290 214.9 366.0 
2 f l / l  38.6 44.9 
1.163 36 .1  1B2 .4  
0.259 2 0 6 . 8  398 .1  
P f l / Z  39.9 32.2 
e817 208.7 441.2 
1.244 202.4 403.9 
L/l/2 40.0 26.1 
.eo9 i 9 9 . r  140.7 











I .  ss90 
. I 3 5  
103.3 1.236 -3 .3  -13.4 314.3 
91 .1  1.117 2.5 41.3 9 5 . S  
ioi.8 n.9 - 2 1 . 7  2 6 4 . 2  
3 . 3 4 1  11.4 ~ 4 1 . 2  -4 .0  i i 0 . 5 0  
~ 0 4 . 2  1.242 -3 .1  - 1 i . f  s i r . #  
101.8 . I  -ez . i  263.4 
97.4 1.112 -2.0 10 .5  102.6 
3.764 1 l . r  242.9 -3.6 100.00 
105.0 1.248 -2.3 -10.2 321.0 
1 0 1 . 7  .E26 . J  -22.5 L62.6 
98.4 1.109 -1.1 16.0 103.9 
4.201 I Q . 2  t44 .S  -2 .7  lO?.LO 
. l o o  10.9 










.e41 75.5 -1.2 -881 102.6 .305 .E28 213.2 441.9 
-2.1 1.363 77.0 .423 1.150 44.5 163.6 
2.4 .709 98.0 ,257 1.229 197.9 409.¶ 
1.41 8.83 2.31) it.se t / i /z  0.1 21.7 
-1.1 .as1 109.7 .532 .a45 t19.0 $42.3 
-L .O 1.381 75.4 .437 1.140 49.9 164.5 
C.t -702  9 4 . 6  .e63 1.L11 193.3 415.1 
1.49 0.88 E . 4 0  lL.77 W l l L  4 t . 4  10.0 
i.oeio 1 0 8 . ~  1.255 -2 .4 -8.r 3c4.7 
1.64PA 101.6 .EL1 .4 -22.6 201.4 
1.14dD 99.5 1.iOS -.? 17.3 113.8 
1.1230 107.5 1.LOS -1.S -0.0 329.0 
1.63SA 101.4 .E13 .2 - C S . L  239.@ 
1.1350 100.6 1.101 - . O  1 7 . 1  1LL.S 
.460 4.83T 0 .8  L48.T - . 8  105.tD 





. I 1 4  L53.3 
14.12 8 . 6 9  
.sor 349.1 
168 
STOPOVER TlHE = 60 D A Y S  1986 OUTBOUNC SWINGBY MISSION DURATION I 6 0 0  C A Y S  
MARS A R R I V A L  DATE = 2446490 
28 FEE 1986 -__ - .. _ _ _  
LAUNCH SWNt8l SPEED1 R A l  DECLl 
SWNGBY ARRIVE SPEED3 R A 3  DECLl 
OEPART RETURN SPEEDS R A 5  DECLS 
PROP AERO__DVL ___ -.- ..-- 
_ .  
1 1 V l - P S I  1 €CCEN SHA THETl THE12 PERlH APHEL PSI 2 V 2 I 2 DECLP R A 2  SPEED2 
I 3 V 3 PSI 3 ECCEN SWA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  SPEED4 
I 5 V 5 P S I  5 ECCEN SMA THETI  THE16 PERlH APHEL PSI 6 V 6 I 6 DECLI RA6 SPEED6 
D V A  -EVA - cvc - -BVR- ~ Y P E - S U N  A -  SUN R JAPPA - -- - A  INC R A P  DECLP ETA PERlC 
MARS A R R I V A L  C A E  = 2446490 (28  FEE 1986) - -  
4-6130 4-6319.8 . I 7 0  105.3 18 .6  
4-6319.8 4-6490 .338 346.1 -8 .8  
4 - 6 5 5 0  4-6730 .121 198.1 -1 .6  
11.68 6 .89  4 .29  
4-0140 4-6316.2 .140 91.6 2 0 . 1  
4-0316.2 4-6490 .307 348.4 - 1 0 . 7  
4 - 6 5 5 0  4-6740 .116 201.6 - 5 . 6  
11.19 6.44 3.93 
- . 8  .a68 83.4 .278 .791 162.2 447.1 . 5 7 1  1.010 1 0 5 . 3  1.232 -3 .5  -12 .4  319.0 .338 
- 2 . 2  1.379 78.1 .413 1.135 41 .9  168 .1  .6660 1.604A 97.7 .619 .I -22.2 259.6 - 2 2 2  
1.0 .760 102.9 .258 1.332 227.3 373.0 .989 1.6750 92 .7  1.124 1.0 31.6 92.4 ,136 
4.79 8 .18  2 .60  11.79 2/1/1 41.6 60.0 26.8 ,526 4.018 1 3 . 1  242.2 - 7 . 1  103.70 1.589 
- .4  .e68 87 .8  .e54 .795 173.6 442.7 - 5 9 2  .997 103 .7  1.233 -3.4 -13 .2  315.4 .307 
-2.4 1.381 80.0 .404 1.144 35.4 167.9 .6820 1.606A 97.9 .625 .8 -21.4 261.3 .e20 
. 5  . 7 5 3  102.2 ,255 1.315 223.9 319.6 .980 1.6510 9 3 . 9  1.122 1 .3  33.9 9 3 . 0  .145 









4-6150 4-6315.4 a139 80 .2  20.9 
4-6315.4 4-6490 .301 348.6 -11.2 
,4-8550 4-6750 .lll 204.6 -13 .5  
11.10 6.35 3.93 
- . 4  .668 9 1 . 1  
- 2 . 5  1.381 80.5 
- . 4  .747 101.4 
4.74 8.13 2 .42  
- . 4  .a68 93 .9  
-2.4 1.381 80.1 
-5 .9  ,740 100.6 
4.75 8.13 2.82 
. Z S l  ,198 183.2 4 4 1 . 1  .598 .998D 103.4 1.235 -3.3 -13.3 314.9 
.402 1.146 33.9 167 .1  .6850 1.607A 98.0 .626 .9 -21.2 2 6 1 . 6  
.254 1.298 220.1 385.9 .969 1.6270 , 9 5 . 1  1.120 2.3 39.4 95 .8  
12.05 2/1/1 45 .8  44.6 33.0 ,664 3 .518  13.3 241.0 -3 .6  109.60 
.256 .BO2 191.7 440.7 ,597 1.0070 103.6 1.238 -3.2 -12.7 316.1 
.403 1.144 35.0 167.9 .6830 1.606A 9 8 . 0  .625 .8 -21 .4  2 6 1 . 3  
.253 1.281 216.0 391.8 .957 1.604D 96.3 1 .117  7.7 66.4 100.4 
12.82 2 /1 /1  46.0 52.3 31.7 .643 3.657 12.7 241.6 -3 .5  109.20 
4-6160 4-6316.0 . 1 5 4  73.6 20.1 
4 -6316 .0  4-6490 .306 348.5 -10.8 
4-6550 4-6760 .133  197.6 - 4 5 . 1  
11.67 6 .92  4 .10  
4-6110 4-6317.5 .179 71.4 19.3 
4-6S50 4-6770 .ill 232.8 20 .8  
12.13 7.37 4 . 4 0  
d - a i 7 . 5  4-6490 .si8 348.2 -10.0 
- . 6  .E70 96 .7  ,267 .808 199.3 440.9 ,592 1.0240 104.2 1.242 -3 .0  -11.6 318.4 . S i 8  
-2 .3 1.380 79.4 .407 1 . 1 4 1  3 7 . 7  168.2 .6760 1.605A 97.9 .623 .I -21.7 2 6 0 . 7  .e21 
7 . 0  .732 99 .6  .253 1 .263  211 .7  397.7 ,944 1.583D 97.3 1.113 - 5 . 3  -7.4 100.3 .ZOO 
4.76 8 . 1 5  2 .97  12.58 2/1/2 46.6 41 .2  29.3 .596 3.950 11.6 242 .7  -3.2 108.00 1 .758  
.209 72.6 1 8 , 7  - . 9  .a74 99.6 .e84 ,816 206.4 441.4 .584 1.0470 105.1 1.247 -2.8 -10.1 3 2 1 . S  ,339 
.335 348 .1  - 9 . 0  -2.2 1.379 18.2 ,412 1.136 41.4 168.6 .6670 1.604A 97.8 .620 .6 -22.1 2 5 9 . 7  .222 
-115 234 .7  4.4 3 . 7  .725 98.5 ,254 1.247 201.1 401.3 -930  1.5640 98.4 1.110 -2.0 10.7 100.6 .189 
12.10 7.32 4.83 4 - 1 9  8.17 2 .49  12.43 2/1/2 47.4 28.1 26.3 .S35 4.404 10.1 244.4 -2.4 106.40 1.820 
.e45 75.9 18.3 -1 .3  ,880 ioe.5 .3as .e27 2iz.e 442.1 . s i 4  i .0790 
-318 348.2 - 7 . 9  -2.1 1 . 3 7 7  76.8 -420 1.128 4 6 . 0  169.3 .6550 1 .6OZA 
. l i e  241.6 -2 .4  2.9 .718 97.3 , 2 5 7  1 .231  202.5 408.8 . 9 l 5  1.5470 
12.65 7.83 5 . 4 0  4 .82  8 .21  2.44 12.56 2/1/2 4 8 . 6  22.8 22.8 -468 
4-6180 4-6319.5 
4-6319.5 4-6490 
4 -6550  4-6760 
4-6190 4-6322.0 
4-6322.0 4-6490 
4 - 6 5 5 0  4-6790 














-1.2 14 .4  
246.7 -.I 
-1.9 .e  -22.9 - 5  
- .9 1 5 . 1  
L49.4 3 . 0  
- 1 . 2  -3 .5  





1 1 5 . 5  
104.70 
329. 5 
2 5 6 . 7  
122 .6  
102.90 
334.3 







8 .2  
1.263 
.609 
1 * 101 





.286 80.8  11 .9  
.387 348.7 - 6 . 9  
,114  249.8 - 6 . 8  
13 .46  8 . 5 9  6 . 1 1  
.331  86.8 1 7 . 3 '  
.421 3 4 9 . 6  - 6 . 0  
.120 258.3 -10.0 
1 4 . 5 1  9 .56  8.98 
-1.8 ,889 105.6 .331 ,841 218.8 442.8 e563 1.1200 
-2.0 1 . 3 7 5  75.2 .430 1.119 51.3 110.0 ,6380 1.6OOA 
2 .5  . 7 1 1  96 .0  .E61 1.215 191.7 414.3 ~ 8 9 9  1.5320 
4.87 8.28 2.48 12.72 2/1/2 50.2 18.9 19 .1  .402 
- 2 . 4  .903 108.7 .362 ,861 223.8 4 4 3 . 1  .550 1.1130 
-1 .9  1 .372  73.3 -442  1.108 57.2 170.9 .618D 1.598A 
2.3 ,104 94.6 .E66 1 .201 192.9 419.6 .881 1.5210 
4.95- 8 . 3 3  2.58 12.91 2/1/2 5 2 . 1  15.4 15.4 .339 










. 1 7 5  107.0 18.0 - .9  .867 82 .9  .282 ,790  161.2 447.9 .567 1.013 105.6 1.231 - 3 . 5  -12 .3  320.3 .344 
.344 347.9 - 8 . 7  -2.2 1 . 3 7 4  17.6 .409 1.118 44.2 1 7 4 . 1  .6600 1.570A 94.1 .610 .I -21.9 2 5 5 . 6  ,203 
.138 196 .6  -2.3 - 8  ,714  104.3 ,268 1.350 233.0 373.4 .988 1 .7120  92.8 1.128 1.1 32.4 92.1 . I 4 1  
11.59 7 .26  4.35 4 .33  1.72 2 . 9 1  11.85 2/1/1 56.1 59.8 2 7 . 3  .SO9 4.231 13.2 242.7 - 7 . 6  102.40 1.643 
4-8140 4-6316.9 .141  93 .1  20.4 
4-6316.9 4-6500 .310 341.9 -10.8 
4 - 6 5 6 0  4-8740 ,131 199.8 - 5 . 8  
11.00 6.13 1.95 
-.I .e67 87 .6  .e56 .794 173.0 443.2 ,591 .997 103.9 1.233 -3.4 -13.1 316.2 .310  
-2.5 1.376 79.7 .398 1.128 36.9 173.3 .6790 1.578A 94.4 .623 .O -20.9 2 5 7 . 8  .ZOO 
e 4  a767 103.6 .264 1.330 229.4 319.8 .979 1.6810 94 .1  1 .126  1.4 34 .3  92 .9  . 1 5 0  
4 .27  7.66 2.78 11.95 2/1/1 54.3 50.9 31.1 .627 3.732 13.1 L41.2 -4 .2  101.40 1 . 7 1 4  
- . 4  ,867 90 .9  ,251 ,797 182.7 441.4 .597 ,9980 103.5 1.235 -3 .3  -13 .2  315.6 .302 
-2 .5  1.377 80.2 .396 1.130 35.2 113.1 ,6830 1 .578A 94.5 .E24 . 9  -20.6 258 .2  . Z O O  
- . 3  .759 102.8 ,261 1.310 225.5 385.9 .969 1.6510 95 .3  1.123 2.1 38.3 95.9 ,162 
4 .26  7.65 2 .68  12.09 2/1/1 5 3 . 9  44.4 31.8 .6S8 3.655 13.2 241.1 - 3 . 1  108.90 1.748 
4 - 6 1 5 0  4-8315.9 ,159 81.4 20.6 
4-6315.9 4-6500 ,302 348.0 -11.4 
4-8560 4-6150 ,125 202.9 -11.8 










4-6200 4 - 6 3 2 1 . t  
4 - 6 3 2 5 . 8  4 - 6 5 0 0  
4-0560 4-6800 
.154 7 4 . 5  
.308 348.0 




- 2 6 . 0  
4 .09  
18.6 
- 9 . 1  
1 2 . 5  
4 . 8 1  
18 .2  
- 8 . 0  
1 . 7  
5 . 1 7  
17.8 
- 6 . 9  
- 4 . 0  
6 . 0 7  
17.2 
-6 .0  
-8.1 
6.92 
1 7 . 2  
-8.3 
- 3 . 0  
4 . 4 5  
- 
-.I 
-2 .5  
-2 .6  
4.27 - .9 
-2 .3 
5 . 5  
4 . 3 1  
-1.3 
- 2 . 1  
5.6 
4 . 3 5  
-1.6 
-2 .0  
2.9 
4 .42  
- 2 . 4  
- 1 . 9  
2 . 5  




4 . 0 3  
__ . __ 
.868 
,316 
. 7 1  I 
9.66 
.e13 




3 7 3  
,727 
7 . 7 5  
, 888  




. 7 1 2  
7.90 












2 .58  




108 .1  
73 .2  
96.0 
2 . 5 7  







. e51  





. 3 3 0  
.424 








l . l R 9  
1.290 
























212 .1  
5 5 . 7  
212.3 
47 .0  
207.3 
5 7 . 0  
218 .1  








441 .0  
173.2 
391.7 
43 .4  





1 7 4 . 5  
408.3 
2 4 . 6  
443 .0  




1 7 5 . 8  
418.8 
16.4 
1 120 r 
.596 1.0070 103.7 1.238 - 3 . 2  -12.6 316.7 
,6800 1 . 5 7 8 A  94.4 .623 . 9  -20.6 Zg8.0 
.957 1.6230 96 .3  1.119 4 .3  50.2 101.1 
30.6 .640 3.789 12.6 241.7 - 2 . 9  108.60 
,306 
.ZOO 
, 1 8 5  











. 4  eo 
. L l l  
.219 
t . 2 1 2  







, 1 5 1  
1. 760 




.584 1.046D 105.1 
,6650 1.577A 94.2 
,930 1.5130 98.4 
25.4 . 5 3 5  4.549 
, 5 7 4  1.0170 106.1 
.6520 1 . 5 7 6 1  93.9 
.916 1.5520 99.3 
2 2 . 1  .469 5 .220  
1.247 -2.8 
' .618 .8  
1.111 - 3 . 0  
10.0 244 .6  
' 1.253 -L.4 
1 .E14 - 4  
I 1.107 -2 .0  
1 8 . 2  246.0 
-10.0 322 .1  
-21 .7  ess .2  
. a  lO7 .b  
-2.0 105.90 
- 8 . 1  325 .8  
-22 .1  254.7 
10.3 1 1 5 . 1  
- . 2  104.30 
.213 7 8 . 4  
.310  346.1 
.120 238.4 
12.10 1 -94  
.284 0 1 . 3  
.588  348. 7 
.117 246.0 
13 .02  8 . 6 0  
. 328  8 1 . 2  
, 4 2 0  349.8 
,120  254.6 
14 .01  9.SO -_ - 
.562 1.1110 1 0 7 . 5  1.282 -1 .9 -5 .9  3 3 0 . i  
.6360 1.575A 93 .6  ,408 -2 -22 .8  2 5 2 . 8  
,901 1 . 5 3 4 0  100.3 1.102 - 1 . 4  1 2 . 7  122.5 
I O . ¶  .403 6.216 7 .3  1149.6 3 . 3  102.90 
4-6210 4-6328.4 
4 - 6 3 2 8 . 4  4-6500 
4-6560 4-6810 
,549 1.168D 109.0 1.273 -1.2 
.6160 1 . 5 7 4 A  93 .2  , 600  - . 1  
,885 1.519D 101.2 1.097 -1.1 
15.0 .341 7.665 10.7 253.2 
IAR 1986) - - - -  
- 3 . 1  3 3 5 . 0  
- 2 2 . 9  250.6 
12.9 129.9 
9 . 6  100.70 








,866 82.3 .288 ,789 160.0 149.0 
.37$ 7 T . O  ,409 1.106 46.5 179.1 
.790 105.0 .282 1.376 239.0 373.9 






















t 4 . 9  
.S I3  
-6510 
-917  
L 1 . 7  
e9 .8  
e?.? 
1.016 106.0 1.230 -3 .6  - 1 2 . 1  3 2 2 . 1  
1.559A 9 0 . 6  .616 . A  - 21 .5  250.9 
1.1630 9 3 . 0  1.134 1 . 2  32.9 91.5 
.485 4 . 4 3 9  13.5 L43.7 -8.4 101.30 
.998 i 0 4 . 0  1.253 -3.4 -13 .0  3 1 7 . 1  
1.5591 91 .1  .624 . O  -20 .3  253.6 
1.7240 9 4 . 3  1.131 1.1 34.4 92.7 
.616 3,858 1 3 . 0  241.6 -4 .0  106.70 
4-6140 4 -6317 .7  , 1 4 3  94.8 19 .9  
4-6311.1 4-6SIO .312 347.9 -10.9 
4-6570 4-6740 -149 198.8 - 6 . 1  
11.05 1.11 3 .97  
4-8150 4-6316.6 .140 82.8 20.3 
4-0310.0 4-6510 ,304 348.0 - 1 1 . 7  
4-6570 4-8750 .141 201.9 -10.4 
10.84 6 .92  3.95 
4-6117.0 4-6510 .SO7 347.9 -11.3 
4-6510 4-6760 .138 204.2 -20.1 
10.88 6.96 4 . 0 0  
4-0170 4-6318.4 .176 73.0 19.0 
4-6313.4 4-8510 e 3 1 0  347.9 -10.4 
4-6570 4-8770 - 1 7 5  196.5 - 5 1 . 1  
11.97 8.02 4 . 5 7  
4-6160 4-63LO.5 .e06 73.8 18.4 
4-6320.5 4-0510 .333 340.0 - 9 . 2  
4-6160 * -6m~.a  .is3 15.6 1 9 . 7  
4-egro 4-6980 . i o 2  231.7 e7.e 
1 e . a  0.87 4.79 
4-6190 4-632t .9 .mi 77.0  t0 .0 
a-ooro r -o ieo ,154 e 3 0 . ~  7 . t  
rr.cs o . i o  1.3s 
4-6BtL.a 4-6510 . S I 8  348.4 -0.0 
- .6 


























Z / l / l  
172.2 443 .7  
38.3 178 .3  
235.2 380.1 
63.2 50.8 
182.0 441 .8  















,9980 103.4 1.235 -3.3 -13.3 316.4 .304 
1.559A 91.2 ,625 1.0 -10 .9  254 .2  . l e 5  
1.6860 95.5 1.127 2.1 37.5 95.9 ~ 1 6 7  X 





























1.0060 1 0 3 . 7  1.237 -3.L -12.5 317 .4  
1.6500 96.5 1.123 3.4 44 .3  101.1 
~ . ! M P A  9 1 . 2  .a25 .9 -eo.% z5s.o 































63.5 5 4 . 1  
eos.3 4 3 . t  441.9 170 7
e17.3 402.6 
6 4 . 1  40.T 
















,024 ~ 1 1 . 7  441.0 
i.m t i t . 8  4 o r . o  
1.101 47.6 179.L 
t l l l t  61.8 08.1 
169 
nToPovEn TIME = 00 O A Y ~  1906 OUTBOUNO SWlNGBY 
06) - - 
4-6130 4-6324.4 .194 112.0 16.2 -1.3 .e64 81.3 .298 .I87 158.3 450.6 .552 1.022 106.1 1.230 -3.1 -11.9 324.6 - 3 0 5  
4-0324.4 4-0520 .365 349.3 -7.7 -2.1 1.368 76.2 .411 1.091 49.4 183.7 .6460 1.548 87.4 .OlO - 2  -21.2 245.5 ~ 1 6 3  
4-6580 4-0730 .101 195.9 -3.1 .I .e09 101.3 .301 1.411 245.2 374.5 .987 1.8350 93.3 1.142 1.3 33.0 90.9 ~ 1 5 9  
12.32 0.44 4.01 3.88 7.28 3.83 12.05 2/1/1 75.5 58.9 24.7 -451 4.672 14.1 L45.3 -9.8 99.30 1.631 
4-6140 4-6303.0 ,133 61.7 26.9 .9 .e82 91.9 .230 . E l 0  186.2 434.1 .624 .9960 101.8 1.241 -3.6 -16.3 298.5 -213  
4-6303.0 4-6520 .E13 354.7 -42.4 -7.1 1.375 06.5 -367 1.131 13.0 101.7 .7110 1.546 89.0 -641 0.3 -.I 2 S 5 . 6  - 1 8 5  
4-OS00 4-6740 .ill 198.6 -0.4 .3 .199 106.6 .292 1.380 241.2 380.5 ,911 1.1820 94.6 1.138 1.6 14.3 92.4 -106 
11.39 1.48 3.80 3.92 7.31 3.61 12.14 2/1/1 10.1 5 0 . 5  54.3 .e04 2.192 43.5 210.3 2 5 . 5  132.90 -959 
4-0140 4-6318.6 .145 91.1 19.3 -.I .e65 86.9 .261 .192 111.2 444.5 . 5 8 5  -999 104.L 1.232 -3.4 -12.0 318.6 
4-6310.6 4-6520 .316 348.4 -10.8 -2.S 1.311 79.1 ,394 1.110 39.0 102.9 $6730 1.547 68.1 .E27 .0 -19.F 249.0 
4-6580 4-0140 .l11 198.6 -6.4 .3 ,199 106.8 ,292 1.380 241.2 380.3 .911 1.7820 94.6 1.138 1.0 54.3 92.4 
4-6150 4-0317.4 .I40 84.8 19.9 -.5 .E65 90.4 .254 .796 181.2 442.3 .594 .9980 103.7 1.234 -3.3 -12.9 317.4 
4-0311.4 4-0520 ,306 348.4 -11.0 -2.7 1.372 19.8 .390 1.113 37.2 182.7 .6790 1.541 88.3 .029 1.0 -19.1 249.0 
4-6500 4-0750 ,162 201.6 -10.3 -.2 -789 105.7 .204 1.350 236.9 386.3 .966 1.7330 95.7 1.133 0.0 36.5 95.9 
11.34 1.01 3.99 3.14 1.14 3.01 12.14 2/1/1 r2 .0  50.5 29.2 .601 3.960 12.8 L42.7 -3.9 105.90 
11.05 7.34 3.93 3.11 7.11 3.40 12.24 2/1/1 71.9 44.0 30.2 .044 3.034 13.0 242.5 -2.0 107.90 
.516 
,177 






4-6160 4-6311.1 ,152 11.0 19.4 -.6 .e66 93.4 .E58 .a00 189.9 441.1 .594 1.0060 103.8 1 .251  -3.2 -12.4 318.4 .IO8 
4-6311.1 4-0320 ,308 348.4 -11.6 -2.6 1.372 19.6 ,391 1.112 37.8 182.6 .6770 1.541 08.2 .029 .9 -19.3 249.6 ,170 
4-6¶80 4-0160 .153 204.3 -16.0 -1.2 ,118 104.6 .277 1.321 232.3 391.8 .955 1.6880 98.7 1.127 2.9 41.1 101.0 ,106 
11.02 7.30 4.01 3.72 1.12 3.23 12.39 2/1/1 72.1 39.8 29.4 .632 3.941* 1 2 . S  t43.0 -1.6 107.90 1.801 
4-6170 4-0319.1 -175 14.1 10.8 -.E .e67 96.2 .268 .005 197.7 441.6 -589 1.0200 104.3 1.240 -3.0 -11.3 320.0 ,319 
4-6319.1 4-0520 .Si9 348.4 -10.0 -2.5 1.311 78.9 .395 1.109 40.2 103.0 .6120 1.541 80.1 .621 .0 -19.8 240.8 .l77 
4-0560 4-0170 .154 204.5 -32.1 -4.1 .160 103.8 .212 1.295 227.5 391.1 .943 1.6410 91.1 1.122 5.7 53.8 108.5 ,213 
11.34 7.59 4.35 3.14 1.14 3.24 12.77 2/1/1 12.7 42.1 27.3 .591 4.233 11.3 244.2 -1.5 106.90 1.909 
4-6190 4-0323.6 .E39 11.7 17.9 -1.4 .e76 102.0 .304 .e22 211.1 443.0 .572 1.0720 100.2 1.2Sl -2.3 -7.6 321.4 .350 
4-0323.0 4-0520 ,350 349.1 - 8 . 0  -2.1 1.369 76.6 ,408 1.099 48.0 183.6 .6500 1.540 87.5 .020 .3 -t?l.l 246.1 . l e 2  
4-8500 4-0790 .lo4 230.S 15.8 1.4 ,749 101.0 .E65 1.241 2 1 1 . 5  401.5 ,917 1.5780 99.4 1.111 - 5 . 9  -6.2 111.3 .E28 
12.61 0.75 5.29 3.86 7.25 3.40 13.00 2/1/2 75.0 36.1 21.5 ,470 5.356 0.1 240.3 - 5  103.80 L.047 
4-0200 4-0320.4 .210 82.4 1 1 . 5  -1.9 .e84 105.0 .329 .e35 216.8 443.7 ,561 1.1090 107.5 1.259 -1.8 -5.7 331.7 .305 
4-0326.4 4-6520 .38S 350.0 -0.6 -0.0 1.367 75.0 .4l9 1.091 53.1 184.0 .6340 1.149 87.1 . 0$5  - 1  -t?l.5 244.1 -186 
4-0500 4-0000 .138 239.0 3.1 4.3 .140 100.3 ,264 1.227 212.4 412.5 .903 1.5500 100.2 1.105 -3.0 4.1 121.2 .2lS 
12.04 8.89 5.9I 3.95 1.35 2.92 12.00 2/1/2 76.7 24.4 10.2 .406 0.321 1.3 L51.3 3.7 102.00 C . 1 5 6  
4-6210 4-6329.0 .321 80.2 17.0-,-2.4 .e96 108.1 .358 .e53 222.0 444.1  ,540 1.1580 109.0 1.269 -1.2 -3.3 330.0 a410 
4-6329.0 4-0SZO ,418 351.4 -5 .0  -1.9 1.364 13.2 ,432 1.082 58.0 184.5 .6140 1.549 06.6 ,600 - a 1  -21.9 241.9 -192 
4-0500 4-0610 .130 240.6 -3.4 3.3 ,131 98.9 ,264 1.208 201.1 411.5 .889 1.5260 101.0 1.099 -2 .0  6.1 129.4 -219 
13.04 9-50 6.19 4.06 1.41 2.71 12.86 2/1/2 78.1 19.1 14.9 -344 7.121 10.0 254.8 9 . 5  100.20 L.315 
4-0220 4-0333.L .309 94.0 10.2 -3.1 
4-6333.L 4-0520 a456 353.2 -4.9 -1.7 
4-0500 4-0820 ,120 255.1 -7.1 2.7 
14.15 10.49 1.16 4.25 - ____---- 
4-0130 4-0501.5 .130 77.2 20.9 .0 
4-6305.9 4-0530 .281 353.0 -41.0 -1.8 
4-6590 4-0I30 ,209 196.5 -4.6 .0 






















































4-61¶0 4-0310.4 , 140  07.0 
4-0510.4 4-6550 .SO8 349.2 
4-0590 4-0150 ,106 201.9 
11.49 7.01 
4-0160 4-0310.6 .Ill 16.7 
4-6310.4 4-0530 .Si0 349.2 
4-6590 4-6100 .17S 204.0 
11.31 7.15 
4-6110 4-0319.9 ,173 75.4 
4-0319.8 4-6530 ,320 349.3 
11.31 I.04 
4-0190 4-0710 .ice eo6.a 
14.6 















,912 111.3 ,391 .816 226.6 445.3 .533 1.2190 110.7 1.282 -.4 -1.0 S42.0 .450 
1.360 11.1 .449 1.070 65.0 10S.O ,5900 1 . 5 5 1  80.0 .OOO -.4 -22.0 239.4 ,200 
.?e3 97.5 .266 1.190 201.8 422.4 ,874 1.5010 101.8 1.092 -1.0 0.6 137.2 .e20 
1.65 2.73 12 .91  2/1 /2  80.9 11.4 11.6 .e89 9.110 19.6 250.0 19.0 98.00 C . 5 1 6  
.e80 88.4 ,235 .e04 174.9 436.8 .615 ,993 l O 2 . L  1.238 -3.4 -14.9 301.2 .e61 
1.314 85.0 ,360 1.126 18.5 186.2 ,1130 1;530 06.5 .e46 0.3 A 2 5 l . 0  ,180 
.e31 109.0 .325 1.461 251.5 315.2 .985 1.9360 93.1 1.153 1.4 32.9 90.3 .I12 
7.21 4.48 12.21 2 /1 /1  18.0 50.3 51.0 -164 2.287 43.0 251.8 87.1 129.90 .983 
- MAR8 ARRIVAL DATE. = 2446530 9 APR 1868) 












19.1 .316 .184 155.8 453.3 
14.8 .419 1.086 13.8 188.0 
109.0 .325 1.461 251.5 375.2 
4.40 12.21 2 /1 /1  05.9 58.3 
91.1 ,234 .e01 
05.5 .361 1.126 
100.2 .Si3 1.420 
4.20 12.20 2 / l / l  
86.4 .265 .791 
70.1 .394 1.105 
100.2 .313 1.420 
4.20 12.28 2/1/1 
.I .e00 94.0 .238 ,012 
-8 .0  1.314 65.7 .366 1.126 
- . 2  .a01 107.3 ,302 1.382 







- 1 5 . 1  
4 .ea 
-.E ,864 90.1 .e50 ,194 
-E.? 1.311 79.6 .389 1.109 
- .e .EO1 107.3 .302 1.382 
3.02 7.02 3.93 12.37 2/1/1 
-.I .ms 93.1 . 2 w  .79a 
-2 .1 i.311 19.5 ,390 i.ioa 
-1.0 ,795 100.4 .E92 1.341 
















18 .6  43.8 





. 7 1 3 0  
.976 









.032 107.0 1.220 -3.0 -11.0 328.5 
.544 84.3 . 0 2 l  .o -21.0 239.6 
.9360 93.7 1.153 1.4 52.9 90.3 









102.1 1.239 -3.5 
86.4 ,040 6.2 
95.0 1.147 1.6 
2.335 42.9 251.6 
104.5 1 . 2 3 1  -3.4 
05.4  . o s 3  .7 
95.0 1 . 1 4 1  1.6 
4.068 12.1 244.0 




-12.6 320 .3  
33.9 92.2 
-4 .2  105.00 
-19.9 244.1 
.0060 102.2 1.242 -3.1 -15.9 301.0 
.538 86.5 ,646 0.6 1.3 251.9 
.7990 96.1 1.140 t . 0  35.0 95.0 
. ? s o  2.322 44.8 ts3.0 2 1 . 9  i30.so 
180.2 443.0 ,191 .9970 103.0 1.234 -3.3 -12.7 310.0 
I 38.0  181.1 .671D 1 .540  8 5 . 5  .OS5 1.0 -10.4 t4S.3 
' 242.9 386.6 .96S 1.199D 90.1 1.140 2 . 0  3S.0 9 5 . 0  
1 169.0 442.2 .592 1.0010 103.9 1.L30 -3.1 -12.2 319.5 ! 30.4 181.0 .6700 1.541 65.5 ,635 - 9  -10.1 245.8 
230.2 391.9 .953 1.1400 97.1 1.134 2.7 36.8 101.0 
81.3 43.8 L9.8 . 0 3 3  3.894 1L.9 L43.7 -1.0 107.50 
81.4 39.1 29.1 .626 3.906 12.4 L44.2 -1.0 101.60 
-300 
.1a5 
. I  72 . 599 
.e79 











. I  IC 
, 163  
1.831 
.310 
* 1 7L 
,193 
1.609 
, -.9 ,666 90.0 ,268 .e03 196.8 442.3 . I 8 8  1.0190 104.4 1.240 -2.9 -11.1 321.0 
' -2 .5 1.310 18.8 -393 1.106 40.0 187.2 .Or10 1.141 05.4 -653 -6 -19.1 244.4 
! -2 .1  .183 105.3 .284 1.315 233.2 397.1 .941 1.6880 90.0 1.12P 4.2 46.0 106.0 
I 3.65 7.05 3.54 10.70 t/ l / l  82.0 36.0 27.2 .Sa8 4.257 11,3 245.3 - .9  106.70 
4-0100 4-63Pl.S .toe T 5 . 0  18.0 -1.1 .809 98.0 ,263 .E10 203.9 442.7 .ti81 1.0400 105.2 1.244 -C.? -9.0 3 t 4 . 7  -330 
4-0321.9 4-6530 ,330 349.0 -9.3 -2.3 1.569 ??.E -399 1.102 44.0 107.4 .6620 1.542 8 5 . 1  .030 - 5  -19.0 243.3 -875 
4-0390 4-0700 .2OS 201.4 -51.4 -9.8 .772 104.2 .e11 1,206 226.1 402.1 .BE'S 1.6420 90.0 1.121 11.3 70.0 119.0 ~ 2 86 
IC.BI 9.10 4.12 3.10 7.10 4.31 i4.01 wi/i  se.9 52.3 24.0 .133 4.891 9 . r  ~ 4 1 . 0  - .o  m s . t o  S.WB 
' e  320 
~ 1 1 3  
,200 
I .914 
11.3 -1.9 -882 104.? -328 e832 L l 0 . O  444.t .SO0 1.1050 107.5 1.LW -1.6 -9 .8  332.8 ,304 
6.5 0.0 .151 IOl.6 1.t35 811.7 412.P ,903 1.9600 100.3 1.107 -4.7 -2.6 119.4 sCC8 
16.9 4 . 5  .OS5 107.6 .849 t2l .L 444.8 .14? 1.15lD 109.0 1.tO1 -1.1 -3.3 33I.I ,410 
-5.7 -1.8 1.303 75.8 1.060 $8.6 166.4 .63SD 1.54s 63.6 ,010 -.t - C l . t  t36.O .it0 
-0.7 -e.o 1.306 15.0 1.089 S3.2 188.0 ,6340 1.144 64.3 .E22 .O -Ll.O E'40.0 -164 
1.90 3.69 7.99 3.37 w i l e  85.1 29.5 10.4 .401 o.eii 7.1.t5~.4 3.6 10s.m i . 1 ~  
-.I 4.0 .14C 1OO.S 1.~14 tit.3 411.0 .06v i.mso 10i.i i.ioo -*.e 4.5 it@.? . L L ~  e i w r  81.5 ~ i . 5  15.1 .347 7.001 10.e ~ 5 5 . 9  9.1 1oo.10 c.c*o 
170 
STOPOVER T I M E  3 60 DAYS 
._ _I_ - 
LAUNCH SWNGBY 3PEECl R A l  CECLI 
SUNGBY ARRIVE SPEED3 R A 3  OECL3 
DEPART RETURN SPEEDS R A S  OECLS 
PROP AERO- OVL_- 
i - 6 2 2 0 - 7 - 6 3 3 4 . 0  .364 95.4 16 .1  
4-6334.0 4-6530 .454 354.6 -4 .7  
4-6590 4-6820 .136 250.9 - 5 . 8  
14.77 10.54 7.66 
. ._ ._ ____ _.__I 
4-6130 4-6308.1 .134 83.0 25 .5  
4-6306.f  4-6540 .289 352.3 -40 .8  
4-6600 4-6730 . 2 4 2  197.6 - 5 . 5  
12.95 9 .16  3.87 
4-6140 4-6308.4 ,132 73.8 2 4 . 8  
4-6308.4 4-6540 ,285 352.3 - 3 9 . 2  
4-6600 4-6740 ,228 200.1 - 7 . 8  
12.54 8.78 3.85 
MISSION DURATION : 600 D A Y S  
MARS A R R I V A L  DATE : 2446530 
9 APR 1986 
1986 OUTBOUND SWINGBY 
I 2  
I 4  
I 6  
RAP 
- .4  
- .4  
-2 .1  
259.8 
_ _  . 
I 1  
I 3  
8 5  
O V A  
- 3 . 1  




_ _  . . 
V l  
v 5  







PSI I-ECCEN S M A -  
PSI 3 ECCEN SMA 
PSI 5 ECCEN SMA 
- DVO-EVR -__IYPE_ 
110.9 .389 .e71 
71.2 .447 1.069 
99.0 .267 1.194 
























-. E . 
v i !  
v 4  
















DECLO R A 2  )PEE09 
OECL4 R A 4  SPEED4 
OECL6 RA6 SPEEC6 
OECLP ETA P E R l C  
- .9  
- 2 l . S  
6.3 
18.4 
343 .1  ~ 4 5 4  
235.6 .199 
136.9 - 2 2 1  
97.90 L.477 _ _ _  




. 3  
-7 .6  
.3 
3.75 
- MARS ARRIVAL DATE f 2446540 (19  APR 19861 - 
.877 87 .6  .241 .EO2 172.5 438.6 .609 .995 
1.373 84.8 .368 1.122 19.6 190.4 ,7100 1 .535  
,856 110.7 ,358 1.533 2 5 7 . 9  375 .8  ,984 2.0820 
.876 9 0 . 3  ,238 .e03 181.1 437.6 .el2 .9950 
1.373 84.6 ,368 1.122 20.1 190.4 .7090 1.535 
.842 109.9 .341  1.477 253.6 381.5 -974 1.9810 
7 . 1 5  4.93 12.48 W l / l  87 .3  50.0 47.7 2 4 1  













1 . 5  
253.  8 
-3.5 



















4-6140 4-6321 .9 
4-6321.9 4-6540 
4-6600 4-6740 
~ 1 1 4  103.4 17 .4  
,329 350.8 -9 .9  
.228 200.1 -7 .6  
1 2 . I Z  9 .03 4 .10  
-1.0 .a62 8 5 . ?  .271 ,789 168.3 446.6 .575 1.002 104.9 1.230 -3.4 -12.4 322.6 .329 
-2.4 1.369 78.3 .396 1.102 42.7 191.2 ,6650 1.539 82.8 ,640 .6 -18.9 240.0 ,175 
.3 ,342 109.9 .341 1.477 253.6 381.5 .974 1.9810 95 .4  1.159 1 .7  33.5 91.9 -193  
3.69 7.09 4.93 12.48 W i l l  91.4 50 .0  27.7 ,556 4.174 12.6 L45.7 - 5 . 0  103.80 1.763 
.4 .e77 93.3 .241 .BO8 190.4 436.6 .613 1.0030 102.5 1.240 -3.5 -15.0 305.5 . e 6 1  
-7 .8  1.373 8 4 . r  .368 1.122 19.8 190.4 . lo90  1.535 84 .1  .652 6 . 2  - 9  248.0 -179  
- . 2  .e27 109.0 .325 1.427 249.0 386.9 .963 1.8910 96.5 l.lS0 2.0 34.8 95.7 -198  
















.144 64.8 23 .7  
-287  352 .3  - 4 0 . 2  
.214 202.8 -10.4 
12 .36  8.58 3 .98  
,141 8 9 . 8  18.8 
.312 3 5 0 . 5  -11.8 
.214 202.8 -10.4 
12.17 8.54 3 .95  
-.8 .a63 89 .7  ,258 ,793 179.0 443.8 .588 .998 104.0 1.233 -3.L -10.5 320.4 .312 
-2 .7  1.370 79.4 .390 1.107 38.8 191.0 .6750 1 .538  83.1 .642 . 9  -17.8 241.2 .172 
- .2  .827 109.0 .325 1.427 249.0 386.9 .963 1.8910 96.5 1.150 2.0 34.8 9 5 . T  .190 
3.62 7.02 4.60 12.55 2 / 1 / 1  90.4 43.6 29.4 .619 3.942 12.7 245.1 -1 .4  106.90 1.821 
-171  58.9 22 .8  .I .e81 96.5 .250 ,817 200.2 431.7 . 6 l 2  1.0210 102.9 1.246 -3.6 -15.3 305.1 -296  
-296  352.3 -43.7 -8 .6  1.373 8 5 . 0  .367 1.123 18.9 190.4 .7110 1.535 84.1 .e52 7.0 3.5 248 .5  . l e 4  
.201 205.7 -14.2 - .8  . E l 4  108.0 .312 1.382 244.1 392 .1  ,951 1.8130 97.5 1.142 2.5 37.0 101.0 .204 
12.46 8 . 5 8  4 .29  3 .68  7.28 4.28 12.64 2/1/1 87.3 38.7 49 .1  ,685 2.405 47.4 L56.9 31.2 129.50 ~ 9 6 2  
. 1 5 0  8 0 . 9  18.7 
.a12 350.5 -11.8 
,201 205.7 -14 .2  
1 1 . 9 6  8.33 4 . 0 5  
. I 7 1  77.1 18.1 
,321 550.6 - 1 0 . 7  
,190 208.2 - 2 0 . 1  
11.98 8 . 3 3  4 . 3 0  
-.8 .E63 92.8 .260 ,797 187.9 442.9 .590 1.0040 104.0 1.235 -3.1 -12.0 320.9 . s i 2  
-2 .7  1.370 79.4 ,390 1.107 38.9 191.0 ,6750 1.538 83.1 .E42 .9 -17.8 241.P . I 7 2  
3.62 7.02 4 .28  12.64 2/1/1 90.4 38.7 28 .9  . E l 8  4.006 12.3 245.6 -.I 107.30 1.659 
- . 9  .864 95 .6  .269 .e02 195.8 442.8 .Sa6 1.0170 104.5 1.239 -2 .9  -10.9 322.9 -321  
-2.5 1.370 78.8 .393 1.104 40 .9  191.1 .6700 1.539 83.0 .641 .7  -10.4 240.5 .173 
-2.0 .e00 106.9 .300 1.342 239.0 397.2 .939 1.746D 9 8 . 3  1.134 3 .5  41.5 107.7 .213 
3.68 7.06 4.02 12.77 2/1/1 90 .9  36.0 27.2 .584 4.257 11.1 246.7 -.I 106.50 .902 
- . e  . a i 4  108.0 . a i 2  1 .382  244.1 3 w . i  . s i t  i.ei30 97.5 1.142 2.5 37.0 101.0 .eo4 
4-6180 4-6322.8 .199 7 7 . i  17.7 -1.2 .E67 98.5 .LO3 .e08 202.9 443.3 -179  1.0370 105.2 1.243 -2.6 -9 .4  325.9 
4-6322.6 4-6540 ,336 350.9 - 9 . 3  -2 .5  1.369 77.8 .399 1.100 4 4 . 2  191.3 ,6610 1.540 82.7 .838 .I - 1 9 . 2  239.5 
4-6600 4-6780 -189 208.8 -34.2 -5.0 ,788 105.8 ,291 1.307 233.8 402.1 .927 1.6870 99 .1  1 . 1 2 6  6.5 53 .3  117.0 
4-6200 4-6328.1 .271 8 4 . 0  17 .0  -2.0 ,880 104.4 .326 ,829 215.1 444.7 .559 1.1000 107.5 1.256 - 1 . 1  - 5 . 5  333.9 
4-6328.1 4-6540 .384 352.7 - 6 . 6  -1.9 1.368 71.0 .417 1.088 53.2 191.7 .6340 1.543 8 i .9  .630 - . O  -20.5 2 3 6 . 6  
4-6600 4-6800 .PO6 240.3 17.8 9 . 8  ,764 103.4 ,278 1.248 223.1 411.9 .901 1.5950 100.6 1 .111  -8 .6 -16.6 114.6 
12.41 8.69 4.88 3.72 7.12 4 . 0 1  13.18 2/1/1 91 .8  39.9 24.7 .531 4.675 9 .6  248.4 - . I  101.00 




































. 4 1 5  
.162 





16 .6  
- 5 . 5  
3 . 1  
6 . 6 2  
-2.5 .890 107.4 ,354 .E45 220.3 
-1 .7  1 ,363  73.3 .430 1.080 58 .6  
4.09 7.48 3.42 13.08 2/1/2 91.7 
5 .1  ,153 ~ 0 2 . 0  .e74 i . 223  217.6 




.S46 1.1450 109.0 1.265 -1.1 
.615D 1 . 5 4 5  81.3 .625 - . 3  
.e89 1.5580 101.2 1.103 -4 .1  
15 .5  .349 7.433 9 . 5  257.9 
-3.2 330.8 
-20.9 234.8 
- . 7  127.3 
8.4 99.90 
- .9  344.2 
-21.1 232.9 
3.5 136.2 











- 3 . 1  .904 110.6 .386 ,866 224.9 
-1.6 1.360 71.3 A 4 7  1.070 64.6 
3.1 -743 100.6 .271 1.201 212.1 
4 .30  7.69 3.13 13.05 2/1/2 97.4 




18 .8  
1 (29 I 
. 531  1.2010 110.6 
.5920 1.148 80.1 
a875 1.5270 101.9 
12.5 .294 9.212 
rPR 1986) -
1.277 - .a  
.618 -.I 
1.096 -2.7 
17 .2  261.0 
15 .9  






4 4 . 4  L56.1 
1.236 -3.4 
-659  5 .6  




32.e 89 .5  
30.4 125.60 






















24 .1  
-40 .1  
- 6 . 4  
3 . 9 2  
. I  ,875 86.8 .247 ,799 170.2 
-8.1 1.373 84 .0  .370 1.120 22.4 
~6 -887  112.6 -402 1.641 264.3 





.BO2 .997 103.2 
.982 2.3010 94 .7  
47 .1  -680  2.503 









352 .5  
201.6 
9 .70  
2 3 . 5  
- 3 7 . 6  
-8 .4  
3.86 
. l  ,873 89.5 .243 .BOO 178.5 
-7.5 1.373 63 .6  .370 1.120 23.0 
.3 .e69 111.7 ,377 1.561 259.9 




49 .9  
.BO6 .995 102.9 
.7050 1.535 81.8 
.972 2.1100 9 6 . 0  
45.2 .707 2.600 






4-6110 4 - 6 3 2 l . L  
4-6321.C 4-6550 
4-6610 4-0750 




16 .1  -1.2 .E60 84.6 ,279 .787 166.2 448.2 .567 1.008 105.4 
-6.9 -2.3 .369 Y7.6 .401 1.100 44.8 194.9 .6600 1.541 80 .4  
-6 .4  .S .669 111.1 .311 1.561 259.9 381.9 .972 2.1500 96 .0  
4 . 2 0  3.62 7.22 5.83 l L . 7 5  2/1/1 100.0 49.9 26 .9  ,522 4.296 
.229 -3.4 -12 .1  s 2 5 . 5  .339 
,647 . 4  - 1 9 . 0  236.3 .la1 
.174 1 . T  32.9 91.9 . e l2  
12.7 L47.9 - 6 . 7  102.20 1 . 7 2 1  
.238  - 3 . 4  -14.3 309.2 .e92 
.659 1.6 , l  244 .1  .le0 
,163 1.9 33.9 95.8 - 2 1 4  
41.8 2 5 5 . 1  28 .6  125.10 1 . 1 4 9  
. 1 4 1  70.6 
.292 352 .5  
-247  204.2 
13.17 9 . 3 6  
22 .7  . I  
-37 .7  - 7 . 5  
-10.6 - . l  
3.95 3 .81  
,873 92.4 . z 4 4  .eo4 187.6 438.4 .so3 i.0000 102.8 
.373 c 3 . 8  .SIO 1.120 23.0 194.4 .IOIO 1 .531 01.6 
. O S 2  110.0 .356 1.492 2 5 5 . 1  387.2 ,960 2.0230 97 .0  
7.21 5 . 4 1  12.79 2 /1 /1  9S.6 4 3 . 5  44.9 -706  2.619 
.ill 93.4 
,316 3 5 2 . 1  
a247 204.2 
13.10 9.38 
17.9 - . 9  
-11.3 -L.6 
-10.1 - . I  
3 .97  3.72 
.E61 89.1 ,262 .?91  177.4 444 .8  .584 .998 104 .3  
,370 10.1 .392 l . i O 6  39.9 194.8 .6?20 1.539 8 0 . 9  
.OS2 110.8 .356 1.492 215.1 387.2 .960 2.0230 97.0 
7.12 5.41 12.79 2/1/1 98.9 43 .1  29.0 a601 3.988 
.e32 - 3 . 2  -12 .3  322 .4  .316 
.651 .6 -17 .6  237.6 ,176 
.163 1.9 33.9 95.6 -214 






,232 2 0 7 . 0  
13.12 9 .25  
21.9 . l  
-40.7 -6.2 
-14 .0  - . I  
4 . e i  5.89 
-876  95.6 .252 . O i l  197.2 437.5 .607 1.0150 103.1 .243 -3 .5  -K4.1 308.9 sC99 
.373 64.0 -370 1.120 22.2 194.3 .7060 1 . 5 3 1  81 .9  .660 6 .5  2 .3  2 4 5 . 0  . ¶ e 4  
.83S 109.7 ,336 1.432 250.1 392.3 .946 1.9160 9 8 . 0  1.153 2.3 3 5 . 1  101.1 -216  
7.29 5.02 12.85 L / l / l  95.4 36.4 46.2 -673 L.551 4 5 . 5  L57.7 31.4 126.60 1.044 
4-6160 4-6321 .O 
4-6321.0 4-6550 
4-6610 4-6760 
-149 83 .7  1 6 . 1  
.314 352.1 -11.6 
-232 207.0 -14.0 
12.77 9.06 4.04 
-.9 .E61 92.3 .e62 .795 186.6 443.6 
-L.7 1.370 79.2 .391 1.106 39.4 194.8 
- . 7  .835 109.7 .336 1.432 250.1 392.3 
3.71 7.11 5.00 12.85 2/l/l 98.8 38.4 
-322  3 5 2 . L  -10.6 -2.5 1.370 76.7 .394 1.104 41.2 194.8 
. i o 9  r9.2 i 7 . i  -1.0 . o m  95.5 .270 .799 104.6 443.5 
. z i 7  z0o.e -N.S - i . ~  .azo i o 8 . 7  .32e 1.381 ~ 4 4 . 9  391.2 

























1 . t 3 4  -3.1 
.651 - 9  




3 5 . 5  101.1 
-.4 106.90 







1 .231  -L.S -10.7 524.5 
,650 . 7  -10.0 237.4 
1.143 5.1 36.4 107.6 
11.0 240.3 - . 3  i 0 6 . r ~  
. 32r 





. I 9 6  76.6 17.3 
.331 35L.6 -9.1 
. P O 1  L l l . 8  -26.8 
12.67 0.06 4.64 
-1.3 .E65 
















r6 .5  ,401 
i06.a .*si 
5.0T i 4 . w  
.EO8 201.7 443.9 
1.101 44.3 194.9 
1.337 P39.6 402.0 
L / l / l  99.9 34.9 
-814 PO6.t 444.1 
1.006 48.3 195.0 






























-647  .4 
1.134 4 . 6  
9.4 L49.9 
.E44 . I  
l.lC5 11.1 
T.7 250.3 




-7 .4 331.0 
-19.6 t 3 5 . 3  
61.6 lCD.1 
- . 3  104.90 
.8 103.30 
-3.1 5 4 0 . ~  - m . r  L S L . ~  





4 - 6 L l O  4-6331.8 
4-633L.1 4-6550 
4-SO10 4-6810 
.I129 60.0 17 .1  
.357 313.5 -1.6 
.t33 LO9.5 -49 .1  
14.10 10.LO 5.13 
.SO7 90.4 i 6 . 4  
.414 356.0 - 5 . C  
.1S4 L41.5 8.0 













STOPOVER TIME 5 60 D A Y S  1986 OUTBOUNO SWINGBI MIS l ION DURATION 600 C A Y S  
UARS ARRIVAL C A l E  5 2446560 
9 MbV 1986 .- - - 
LAUNCH SWNGBY SPEED1 R A 1  OECLl 
SUNGBY ARRIVE 5PEED3 R A 3  OECLS 
DEPART RETURN OPEEEI R.45 OECLS 
PROP AERO DVL - _ _  
4-6140 4-6313.6 -136  8 5 . 9  2 2 . 2  
4-6313.6 4-6160 -299  3 5 3 . 5  -36.4 
4-6620 4-6740 ,306  2 0 3 . 1  - 9 . 3  
14 .17  1 0 . 8 3  3.89 
4 -6150  4-6313.8  , 1 4 0  76.6 21.6 
4-6313.8 4-6560 ,297 353 .6  - 3 5 . 5  
4-6620 4 - 6 7 5 0  .e86 206.0 -11.4 
14 .21  10.34 3.93  
- % S O  4 - 6 3 2 3 . t  .146  9 7 . 8  16 .8  
4-6150 .286 206 .0  -11 .4  
1 4 . 3 0  10 .41  4.00  
. 4 . l S 8  6 8 . 8  21.0 
-302 3 5 3 . 4  -37 .8  
,267 208.8 -14 .1  
14.05 10 .07  4 . 1 5  
L2.5 .149 8 7 . 0  17 .4  
260 e318 354 .1  -11.1 
r r 6 O  .E67 208.8  - 1 4 . 1  
13.82 9 . 9 5  4 . 0 3  
-6323.4 .161 81.1  1 7 . 2  
4-6560 ,324 354.2 -10.2 
4-6770 .ZSO 2 1 1 . 6  - 1 7 . 6  
1 3 . 6 2  9 . 7 2  4 . 2 4  
*.e 4-6560 .3ze 354.2 -10.4 
4 - 6 3 ~ 1 . ~  . i 9 3  80.5 1 6 . 9  
3.e 4-6560 .338 354.6 -8.8 
.O 4-6780 .235 2 1 4 . 2  -23 .1  
13 .6s  9 . 6 8  4 . 5 9  
- __ . .
I 1 V 1 P S I  1 ECCEN SUA T H E T I  THE12 PERIH APHEL PSI  2 V 2 1-2 OECLL RAL SPEEO2 
1 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 DECL4 R A 4  SPEED4 
1 5 V 5 PSI 5 ECCEN SUA THE15 THE16 PERIH APHEL P S I  6 V 6 I 8 OECL6 R A 6  SPEED6 
_OVA - EVA ,DVO -EVR TYPE SUN A SUN R EAPPA _ _  - A  E INC RAP OECLP E T A  PERIC 
MARS ARRIVAL DATE : 2446560 ( 9 MAY 1986) -- - .  
-.E .a70 88.7 .248 ,797 116.0 441.0 .599 .995 103.3 1.23s - 3 . 4  - 1 3 . 7  312.1 -299 
- 7 . 5  1.373 83.1  .37A 1 . 1 1 9  2 5 . 5  198 .0  .IO10 1.538 79.8  .668 5 . 7  - . 4  2 4 1 . 8  -186 
m2 ,902 113 .6  .425 1 .687  266 .1  382.2 .969 2.4050 9 6 . 6  1 .194  1 . 7  32.2 9 2 . 2  ,235 
3.95 7 . 3 4  6 .98  13 .11  2/1/1 103.2 50.0 4 3 . 4  .612 2 . 7 0 4  4 1 . 1  2 5 6 . 7  28.8 lZZ.8C 1 . 1 4 5  
-.2 ,810 9 1 . 6  .248 ,800 184.8  440.1 .602 .9990 103.2 1.237 -3 '3  -13 .6  3 1 2 . 7  e297 
- 7 . 3  1.373 83.1 .374 1 .119  2 5 . 7  1 9 8 . 0  ,7010 1.S38 7 9 . 8  .668 5 . 5  -1 .0 241.6 s i 8 5  
3 .93  1.32 6 . 4 1  13 .11  2/1/1 103.2 4 3 . 6  4 2 . 6  ,680 2.750 40.2  256 .5  28.3 122.70 1.190 
- , I  .mi i i 2 . 6  ,396 2.587 e 6 i . e  381 .4  . w e  2.2160 9 7 . 7  1.181 1 . 9  32.9 0 6 . i  .e36 
- 1 . 1  .a59 88 .4  .e66  ,789 1 7 5 . 5  446.0  .579 .999 104 .6  1.230 - 3 . 2  -12.0 325.0 -322 
-2,s 1.371 78 .1  .395 1 .106  4 1 . 1  198 .3  ,6690 1 . 5 4 3  78.8 ,660  .6 - 1 7 . 9  e35.2 $ 1 0 4  
- . l  .e81 112.6 .396 1 .587  261 .2  381.4 .958 2.216D 9 7 . 7  1 . 1 8 1  2 . 9  3 2 . 9  9 6 . 1  . I 3 6  
3.89 7 .29  6 . 4 1  13 .11  Z / l / l  106 .6  4 3 . 6  28.7 .578 4 . 0 4 0  12.0 e 4 9 . 0  -3.1 101.00 1 . 7 5 9  
-.e -872  9 4 . 7  ,253 .BO6 194.3  
- . 8  .a61 111.6 .371 1 . 5 0 4  256 .1  
3 .98  7.38 5 . 9 2  13.13 W l l l  1 0 3 . 0  
- 1 . 0  .e59  9 1 . 8  .264 .793  185.0 
- 2 . 6  1.371 7 9 . 0  .393  1 .107  4 0 . 1  
- . 6  .e61 1 1 1 . 6  .371 1 . 5 0 4  256.1 
3.87 1 . 2 7  5 . 9 2  13 .13  2/1/1 106.4  








198 .3  
397 .2  
34.6 
.602 1.0110 103.4 
.1020 1 . 5 3 8 .  79.8  
.945 2 .0630 9 8 . 6  
4 3 . 6  .659 2 . 6 9 4  
A 8 3  1.0020 104.4  
.945 2.0630 9 8 . 6  
28.8 ,596 4.020 
.e720 1.543 78.9  
,581  1.0130 104 .7  
.6680.1 .543  7 8 . 8  
.933 1.9390 9 9 . 4  
27 .5  .573 4.212 
I .240  -3.3 -13.3 312.T .sot  
.668 6 .1  - 6  242.1  -186 
1.166 t . 2  3 4 . 1  101 .4  -237 
4 3 . 3  258 .7  30.9 123.00 1 .216  
1.233 - S . O  -11.1 324.7  .Si0 
.660 . 7  - 1 7 . 4  235,s ,183 
1 1 . 1  L49.2 - . O  106.3D 1.101 
1.236 -2.8 -10.1 326.3 -324  
,659  .6 -18.0 235 .1  . l e 4  
1 0 . 7  E l O . 2  - . 6  105.00 1.139 
i . i m  e.2  34.1  101.4 .esr 
1 . i ~  2.8 36.0  101.0 . e 3 9  
-1.2 ,860  9 4 . 8  .271 .797 193.2 
-2 .5 1.371 18 .6  .396 1 .106  4 1 . 5  
3 .90  7.30 5 .47  13 .17  2/1/1 106.7  
-1.4 .a62 97 .7  .E84 .BO1 200.4 444.8 ,575 1.0310 105.4  1.240 -e.3 -9.0 329.1 ~ 3 3 8  
-2.Z 1 .370  71 .7  .401 1.103 44.4  198 .3  .660D 1.545 78.5 ,657  .3 -10.8 2 3 4 . 4  . l 8 T  
-2.6 .825 109.3 .332 1.379 245.5  402 .0  .921 1.8570 100.1 1 .144  3 . 9  39.9 1 1 5 . 4  .e45 
3.91 7.37 5 . 1 0  13.26 2/Wl 107.2 32.6 25.3 .527 4.170 9.1 251.8 - . 6  104.60  1.082 
,190 4-6327.5 .221 82.4 1 6 . 7  - 1 . 7  .e67 100 .6  .302 . a l l  206 .9  445 .2  .566 1.0560 108.5 1 .245  -2.2 -7.L 332.6 as57 
6327.9 4-6560 - 3 5 7  355.4 - 7 . 3  - 1 . 9  1.369 76.5 .408 1.098 4 8 . 2  198 .4  .6500 1 .547  7 8 . 1  - 6 5 5  .O - 1 9 . 6  233.4 .lo2 
-6620 4-07.90 -229  215.6 -34.6 - 5 . 5  ,809 108.1 . S i 7  1.331 240.0 406.6  .BO9 1.7550 100.7  1 . 1 3 3  6 . T  49.8 121.6  .e65 
14.10 lO.@S 5 - 0 6  4 . 0 7  7 . 4 7  4 . 9 7  13.61 W l / l  107 .9  36 .5  22.6 .471 1 . 1 0 7  7.4 C14.0 . l  103.10 1.036 
- 1 . 3  .e42  110.5 .350 1.436 250.9  
4-6170 4-6325.1 .164 8 4 . 7  1 6 . 5  
4-63LB.l 4-6570 ,326 356 .6  - 9 . 5  
4-6630 4-6710 e288 213.8  - 1 7 . 3  
i 4 . 7 9  10 .61  r .e i  
172 
67OPOVER TlWE = 60 D A Y S  1966 OUTBOUND SWING81 H I W I O N  OURATIFN L. 6 4 0  O A Y S  
MARS A R R I V A L  DATE 5 2440450 
19 JAM 1988 - I -.
LAUNCH SWNGBY SPEED1 R A l  -0ECLl-I 1 V - l - P S I  1-ECCEN S H A  THE11 THE12 PERIH -APHEL-PSI 2--V 2 I 2 OECL2 R A P  SPEECe 
8WNGBI ARRIVE SPEED3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SHA THE13 THE14 PERIH APHEL PSI  4 V 4 1 4 OECL4 RA4 Sf'EEC' 
OEP*R7 RElURN 6PEEOS R A 5  DECLS I 5 V 3 PSI 5 ECCEN SHA THE15 THE16 PERlH APHEL PSI 6 V 6 I 6 OECL6 R A 6  SPEEC6 'I OVO EVR - TYPE- SUN A SUN R A P P A _ - A -  - OECLP ET* PERlC 
WARS ARRIVAL DATE = 2446450 (19 JAN 1988) -- 
4-6130 4-6315.9 , 1 5 4  96.7 20.9 - , 4  .871 64.9 ,263 .794 165.5 444.2 . 5 8 5  1.003 104.3 1.233 -3 .4  -13.0 314.2 *319 
4-6510 4 - 6 7 7 0  -097 236.4 -8 .6 1.6 .696 94.S .253 1.256 193.6 400.2 .938 1.5730 97.6 1.111 .2 24.4 102.1 .161 
14.1l 6.29 4.10  6.48 11.85 2.19 12.32 2/1/2 21.9 28.4 41.8 .591 2.805 13.0 244.5 - 5 . 0  112.20 1.067 
-- ---_I-_ __ 
4-63lS.9 4-6410 .si9 356.7 -9.4 -2 .1  1.120 81.1 . * r i  1 .310  27.9 142.1 .6g30 1.921~ 1 1 4 . 1  .bas .7 -22.8 z6r.o -364 
4-6140 4-6313.0 ,135 
4-6Sl3.0 4-6450 .29r 
4-6510 4-6reo .%os 
14.64 
4-6150 4-6312.7 ,140 
4-6312.1 4-6410 .295 
































-6 .1  
3.90 
- . I  ,871 88.9 ,247 .798 176.6 440.6 ,601 ,995 103.2 1.235 -3.4 -13.8 311.3 
-2.2 1.421 62.9 .466 1.317 22.6 141.5 .7030 1.932A 114.6 .666 .9 -22.4 261.5 
1 . 7  .693 93.3 .259 1.244 189.6 406.4 .921 1.5660 99.0 1.109 a2 23.4 107.9 
8.44 11.61 2.32 12.53 2/112 21.5 23.6 46.4 .680 2.539 13.9 244.2 - 4 . 1  116.60 
-2.2 1.421 83.0 ,466 1.317 22.1 141.5 . T O 4 0  1.93OA 114.5 .686 .9 -22.4 267.5 
1.6 ,667 92.0 ,267 1.232 185.1 412.5 .902 1.5610 100.3 1.108 -1  f2.3 114.4 
- . I  .eri  91.9 .a02 185.9 439.4 .so4 .9990 103.0 i.237 -3.4 -13.9 311.4 
8.42 11.79 2.49 12.77 2/1/2 21.4 19.4 46.5 ,690 2.535 14.0~~44.3 -4 .0  i i r . 8 0  
-2.2 1.401 79.9 ,446 1.238 33.1 149.7 .two 1.793~ iio.2 .*ST .e -22.7 266.2 
2.0 .706 91.1 .251 1.256 197.6 399.4 ,941 i.5rio 97.0 1.111 - . e  21.9 102.7 
1.24 io.6i e.is 12.28 2/1/2 27.2 29.1 36.5 ,168 3.194 12.9 ~43.3 - 5 . 1  ~ O E . E O  
- . 3  . E ~ O  86.5 .2so .797 175.4 441.1 ,598 .gg6 105.4 *.os4 -3.4 -13.5 we.9 .sot 
1.9 .roo 94.6 .256 1.243 i93.r 401.4 i . m o  98.6 1.109 - . a  2i.r 108.5 .is2 
7.21 i 0 . 5 8  2.26 iz.4r z / i / z  26.6 24.3 40.6 m.3 2.8~0 1 3 . 5  z4z.r -4.5 ii3.i~ 1.249 O 
WARE ARRIVAL DATE = 2446460 (29 JAN 1988) - 
-.I .E70 64.4 ,268 .793 164.3 445.2 . 581  1.006 104.6 1.233 -5 .5  -12.6 315.9 










4-6150 4-6313.8 .140 76.7 21.6 -.2 .E70 91.6 .248 .EO0 184.6 440.1 .602 ,9990 103.2 1.237 -3.3 -13.6 312.8 ~ 2 9 7  
4-6313.8 4-6460 ,297 354.6 -10.6 -2.3 1.406 81.9 . 441  1.247 26.6 146.6 ,6970 1.796A 110.1 .662 -9  -22.3 267.1 e 3 1 6  
13.56 6.35 3.93 9.21 10.56 2.42 12.69 2/1/2 26.5 20.1 40.9 .679 2.860 13.8 t4P.P -4.2 114.00 1.264 
4-SSPO 4-6790 . i i i  2 ~ 0 . 8  -10.7 1.9 .e94 93.3 .e63 1.230 189.4 411.4 .9or 1 . ~ ~ 3 0  m0.0 i.ios - . i  21.0 114.9 .eo7 
4-6130 4-6316.2 ,163 102.7 19.6 -.8 ,869 84.1 .271 .792 163.5 445.8 .ST7 1.007 104.9 1.e32 -3 .5 -12.6 317.0 .330 
12.67 6.45 4.20 6.23 9.61 E.25 12.26 2/1/e 33.2 30.0 33.1 e 5 1 3  3.514 13.0 t 4 t . 8  -6.3 106.60 1.392 
4-ami~t . t  4-6470 .330 310.5 -9.0 -2.2 1.393 79.2 ,432 1.190 36.1 i56.6 .6rro i.704~ IOJ.O -636 - 6  -22.6 264.6 .erg 
4-6530 4-6770 . i o 1  233.1 -.4 2.0 . r i 4  97.0 .os0 i.tsr 202.2 398.7 ,942 i.siio 97.4 *.sit -.e 16.0 102.0 . i r e  
4-6140 4-6315.1 .136 69.2 21.4 
4-6315.1 4-6470 ,304 351.4 -10.4 
4-6530 4-0760 ,103 240.5 -9.0 
12.39 6.20 3.91 
4-6110 4-6314.5 . 1 4 0  76.2 21.3 
4-6530 4-6190 .io9 246.3 -6.4 
12.50 6.31 3.93 









,669 86.2 .252 
1.395 80.9 .425 
~ 9.17 2.29 12.43 
1 ,669 91.4 ,249 
, 1.395 61.2 .423 
, .ror 91.9 .e14 
.rot 94.6 ,260 
I 9 . 9 1  2.36 12.62 










164.1  440.5 
31.0 151.9 
32.3 25.1 











.996 103.5 1.234 -3 .4  
1.707A 105.8 -643 .8 
1.5580 96.6 1.109 - . I  
.9960 103.3 1.236 -3.3 
1.706A 101.6 ,644 a 9  
. E S ~  3 . m  13.4 241.8 
i.s4e.o 99.7 i . 1 0 5  - A  
. ~ r 3  3.130 13.5 rri.6 
-13.4 313.9 a304 
-22.1 265.6 .278 
19.4 101.9 a169 
-4.8 110.80 1.414 
-13.1 3 i s . r  .eo9 
-22.0 266.0 .2I8 
19.4 1 1 5 . 3  .COS 












































































8 . 6 0  
.E68 
i.38r 
, 7 1 6  
6.71 
,668 






































































































.DO9 105.1 1.232 -3.5 -12.1 317.0. .333 











. I350  100.6 
.646 3.462 
.112 -2.0 10.5 102.6 
13.0 t42.2 -6.7 105.00 
.231 
. E 3 1  










-3.4 -13.3 3 1 4 . 1  
. O  -21.6 263.9 
-1.1 16.0 106.9 
L41.2 -4.8 109.40 
-3.3 -13.4 314.3 
.9 - t l . 1  264.2 
- , r  17.3 i t s , @  
t 4 1 . t  - 4 . 0  1 1 0 . ~ 0  
- . E  11.1 122.5 
-3.2 -12.8 315.6 
.8 - l ! l . E  264.0 
t 4 1 . 8  - S . 6  110.10 

























,140 91.8 20.1 
.8Ot 848.4 -10.1 
. ill  t34.1 4.4 
11.11 e.42 8.93 
173 
5TOPOVER T I M E  = 60 DAY5 
-- - .. 
LAUNCH OWNOBY 8PEEOi- R A l  -0ECLl- 
OWNOBY ARRIVE WEE03 RA3 OECLS 
DEPART RETURN 5PEEO5 R A 5  OECL5 __ 
4 - 6 1 5 0  4-6315.4 .139 80.2 20.9 
4-6315.4 4-6490 .301  348.6 -11 .2  
4 - 6 5 5 0  4-6790 .112 241.6 -2 .4  
11.11 6 . 3 1  3.93 
4-6160 4-6316.0 .154 73.6 20.1 
4-6316.0 4-6490 .306 346.5 -10.6 
4-6550 4-6800 .114 249.6 -6 .8  
11.32 6.57 4 . 1 0  
4-6/10 4-6317.1 ,179 11.4 19.3 
4-6317.1 4-6490 .S i6  348.2 -10.0 
4-6550 4-6610 ,120 258.3 -10.0 
1 1 . r 4  6.98 4 . 4 0  
4-6160 4-6319.8 .209 72.6 18.7 
4-6319.S 4-6490 -335 348.1 -9 .0  
4-6550 4-6820 a 1 3 0  266.6 -12 .4  
12.31 7.56 4.83 
4-6190 4-6322.0 - 2 4 5  75 .9  18.3 
4-6522.0 4-6490 a 3 5 8  348.2 -7 .9  
4-6550 4-6630 -142  214.3 -14.2 
13.22 8 . 4 0  5 . 4 0  
. -. PROP- AERO--OVL __ 
1986 OUTBOUND SWINGBY 
--_ -. 
I 1 V 1 PSI I-ECCEN SMA THE11 THE12 PERIH APHEL PSI 2 
1 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 
I 5 V 5 PSI I ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 
O V A  -EVA -0VO-EVR JYPE SUN A SUN R KAPPA -- - A  E 
- .4  .E68 91 .1  .251  .198 183.2 441.1 ,596 .9960 103.4 
- 2 . 5  1 .381  80 .5  ,402 1.146 33.9 161.7 .6650 1.607A 98 .0  
2 . 9  - 1 1 8  91.3 a 2 5 1  1.231 202.5 408.8 ,915 1.3470 99.4 
4 . 7 4  8 .13  2.44 12.56 2 /1 /2  4 5 . 8  22 .8  33 .0  .664 3.518 
- . 4  .a68 93.9 .e56 .e02 191.1 440.7 .597 1.0010 103 .6  
-2.4 1 .381  80.1 .403 1.144 35.0 161.9 .6830 1.6061 9 6 . 0  
2 . S  -711. 96 .0  .E61 1.215 191.7 4 1 4 . 3  .699 1.5320 100.4 
4.7s 8.13 2.48 12.72 2/1/2 46 .0  18.9 3 1 . 1  .643 3 .651  
MISJION DURATION f 6 4 0  D A Y S  
M A R S  A R R I V A L  CITE = 2446490 
2 8  FEE 1986 
V 2 I 2 OECL2 R A C  SPEECt 
V 4 I 4 OECL4 R A 4  SPEED4 
V 6 I 6 OECL6 R A 6  SPEED6 
INC RAP OECLP ETA PERIC 
1.235 - 3 . 3  -13 .3  314.9 , 3 0 1  
.626 . 9  - 2 1 . 2  261.6 - 2 2 0  
1.106 - 1 . 2  1 4 . 4  115.5 ,199 
13.3 241.0  -3.6 109.60 1.612 
1.238 -3.2 - 1 2 . 7  316.1 - 3 0 6  
.625 .8 -21.4 261.3 - 2 2 0  
1.101 - .9  1 5 . 1  122.6 -210 
12.7 241.6 -3.S 109.20 1.710 
- . 6  ,810 96.7 .261 .808 199.3 440.9 .592 1.0240 104.2 1.242 -3 .0  -11.6 318.4 ,316 
-2.3 1.380 19.4 , 401  1.141 37.7 168.2 .8760 1.605A 97.9 .623 . 7  - 2 1 . 7  260.7 . E 2 1  
2 .3  .704 94.6 .e66 1.201 192.9 419.6 .861 1.5210 101.4 1.097 - . 6  14.6 129.9 ,222 
4.16 8.15 2.58 12.91 2 / 1 / 2  46.6 15 .4  29 .3  .596 3.910 11.6 242.7 -3.2 108.00 1.756 
- . 9  .e74 99.6 .284 ,816 206.4 441.4 .584 1.0410 105.1 
-2.2 1.379 18.2 a 4 1 2  1.136 41 .4  168.6 ,6670 1.604A 91.8 
2 .1  - 6 9 1  93 .0  ,214 1.188 188.0 424.9 .E63 1.5130 102.1 
4.19 8.11 2.15 13.12 2 /1 /2  41.4 12.4 26.3 .531  4 . 4 0 4  
1.247 -2 .8  -10.1 321 .5  .335 
.620 .6  -22.1 259.7 .222 
1.091 -.? 13.3 137.2 ,236  
10.1 244.4 -2.4 106.40 1.620 
-1.3 .e80 102.5 .305 .627 2 1 2 . 8  442.1 , 5 1 4  1.0790 106.2 1 .254  -2.4 -8.2 325.2 - 3 5 8  
-2.1 1.377 76.8 .420 1.128 46 .0  169.3 .6550 1.602A 9 7 . 6  .615 .4 -22.5 258.4 *223  
2.0 .690 91.2 .e63 1.115 183.1 430.2 .e42 1.5060 103.7 1.086 - .6  1 1 . 5  144 .4  a251 
4.82 8 . 2 1  3.01 13.37 2/1/2 48.6 9 .5  22.8 .468 5.068 8 .2  246.7 -.I 104.70 1 . 9 0 5  
4-6200 4-6324.8 ,266 60 .6  17.9 -1.8 .689 105.6 -331 .E41 218.6 442.8 ,563 1.1200 101.5 1.263 -1.9 - 5 . 9  329.5 -387  
4-6324.8 4-6490 - 3 8 7  348.7 -6 .9  -2 .0  1 . 3 7 1  7 5 . 2  .430 1,119 5 1 . 3  110.0 .6380 1.6OOA 97.4 .SO9 .Z  - 2 2 . 9  2 5 6 . 7  e 2 2 5  
4-6560 4-6840 -159 281.4 -15 .4  1 . 9  ,684 89.2 .296 1.163 178.2 435.4 -819  1.507 104.9 1 .060  - . 6  9.3 151.7 -269  

















4 -632C. I  4-6500 
4-6560 4-8830 
.141  93 .1  20.4 - . 5  ,861 87 .6  .256 ,194 173.0 4 4 3 . 2  .591 .991 103.9 
. S i 0  34P.9 -10.8 -2.5 1.376 79.7 ,398 1.126 36.9 1 1 3 . 3  ,6790 1 . 5 1 8 A  94.4 
,133 233.6 1 2 . 5  5 . 5  . I 3 5  99 .9  .251 1.252 212 .1  402.9 .930 1.5730 96.4 
11.04 6 .11  3.95 4 .27  7.66 2 .63  12.57 2 /1 /2  54.3 33 .0  3 1 . 1  -627 3.732 
.139 61.4 20.6 
.302 348.0 -11 .4  
. I 2 0  238.4 1 . 1  
10 .17  6 .51  3.93 
.154 74.5 19 .9  
.SO6 348.0 -11.1 
. l l 7  2 4 6 . 0  - 4 . 0  
10.69 6 . 6 2  4 .09  
- .4  .E67 90 .9  .251 .191 182.7 441.4 ,597 
-2.5 1 . 3 7 7  80.2 .396 1.130 35 .2  1 1 3 . 1  ,6830 
3 .6  .721 98.7 .e58 1.234 207.3 408.3 .916 
4.26 1.65 2 .18  12.58 2/1/2 53.9 24.6 31.8 
- . 5  ,868 93.8 ,256 .802 191.2 441.0 .596 
-2.5 1.316 79.9 .391 1.129 36.2 173.2 .6800 
2.9 . l e 0  97.4 .260 1.211 202.4 413.6 .901 
4 .27  7.66 2.53 12 .10  2/1/2 54 .1  20.0 30.6 
.9980 103.5 
1 . 5 7 8 A  94.5 





.e40 3 . 7 8 9  
- 1 7 8  72 .1  19.1 - . 7  ,669 98.6 .e61 ,807 198.9 441 .1  .591 1.0230 104.2  1.242 -3.0 - 1 1 . 5  319.0 .318 
.S i6  347.8 -10.2 -2 .4  1.376 19.2 .401 1.126 38 .8  173.5 .6140 1.57lA 94 .3  .621 . I  - 2 1 . 2  257.2 ,201  
,120 254.6 -8.1 2.3 ,712 96.0 .264 1.202 191.4 418.8 .e85 1.1190 101.2 1 .097  -1.1 12.9 129.9 .219 
.ea8 1 3 . 1  18.8 - .9  ,873 99.4 .e84 ,815 205.9 441.7 ,584 1.0460 105.1 1 .241  -2 .6  
- 3 3 5  341.8 -9.1 - 2 . 3  1.375 78.1 .407 1.121 42.4 173.9 .6650 1.577A 94.2 .el8 .6  
.126 263.4 -11.0 2 .3  .705 94 .5  ,269 1.181 192.4 423.9 .667 1.1010 102.2 1 .091  - . 9  
11.81 7.49 4 .81  4 . 3 1  1 . 1 1  2 .68  13.04 2/1/2 55.7 13.3 25.4 ,135 4 . 5 4 9  10.0 244.6  




- . .- _. 
1.233 -3.4 -13.1 316.2 
.e23 .8 -20.9 257.8 
1,111 -3 .8  .e 101.2 
13.1  241.2 - 4 . 2  107.40 
1.235 -3.3 -13.2 315.6 
.e24 .9 -20 .6  258.2 
1.107 -2.0 10.3 1 1 5 . 1  
13.2 241 .1  -3 .1  108.90 
1.238 -3.2 - 1 2 . 6  316.7 
.623 .9 -20 .8  258.0 
1.102 - 1 . 4  12.7 I 2 2 . 5  
12.6 2 4 1 . 7  -2.9 106.60 
__ 
.510 








.e00 . 209 
1.766 
.E43 16.4 18.2 
, 5 5 8  348.1 -6 .0  
.138 271.9 - 1 3 . 1  
12.59 8 .24  5 .37  
4-6200 4 -6325 . t  .284 81.8 1 7 . 8  
4-6325.2 4-6500 .366 348.7 - 6 . 9  
4-6560 4-6840 .149 279.9 -14 .6  
4-6210 4-6328.4 ,328 8 7 . 2  17.2 
4-6328.4 4-6500 , 4 2 0  349.8 - 6 . 0  
4-6560 4-6850 . l 6 6  287 .1  - 1 5 . 5  
14.94 10.43 8 .92  
13.63 9.2% 6 .or  
- - .--  - 
4-6140 4-6317.7 























__ MARS ARRIVAL DATE = 2446500 (10 MAR 19861 - 
-1.3 .a79 102.4 
- 2 . 1  1.373 76.7 
2.1 ,698 92 .8  
4.35 7 . 7 5  2 .87  
-1.8 .886 105 .4  
-2 .0  1.311 7 5 . 1  
1.9 .691 90.9 
4 .42  7.61 3.14 
.305 .825 212.3 442.3 ,574 1.0770 
-414 1.114 47 .0  174.5 .6520 1.516A 
.217 1.174 187.3 429.0 .e48 1.4990 
. 3 3 0  -840 218 .1  443.0 .562 1.1170 
-424 1.106 52 .2  1 1 5 . 1  .6360 1 . 5 7 5 A  
.267 1.161 182.3 4 3 4 . 1  .E27 1.4950 
13.25 2/1/2 57.0 10.4 22 .1  a469 
13 .11  2 /1 /2  58 .8  7.8 18.1 .403 
106 .2  
93.9 
103 .2  
5.229 
107.5 
95 .6  
1 0 4 . 4  
6.216 
1.233 -2 .4  
.614 .4  
1 .086  - . 6  
8 .2  246.9 
1.262 -1 .9  
,608 . 2  
1.080 - .a  
7.3 249.6 
-10.0 322.1 
- 2 1 . 7  256.2 
12.0 137.3 
- 2 . 0  105.60 
-8 .1  325 .0  
-22 .1  254.7 
10 .3  144.7 
- 5 . 9  330.3 
- 2 2 . 6  252.6 
8 . 2  152.0 
3.3 102.50 
- .2  104.30 
,339 
. e02  
.231 
1.697 
-356  . 204 
, 2 4 4  
1 .962  
.5a6 
.e01 
. 259  
2.102 
-2 .4  ,901 108.5 a361 ,659 223.3 443.8 ,549 1.1680 109.0 1.273 - 1 . 2  - 3 . 5  335 .0  .420 
-1.9 1.368 73.2 .437 1.095 5 8 . 1  111.8 ,6160 1 .574A 93.2 ,600 - . l  - 2 2 . 9  250.6 ,211 
1.8 ,685 68.8 ,301 1.149 111.3 439.2 ,804 1.495 105.6 1.014 - . 7  5 .6  159.3 .277 
4 . 5 1  7.90 3 .51  13.82 2 /1 /2  60.6 5 .4  15.0 , 3 4 1  7.665 10.7 253 .2  9 . 8  100.10 2 . 2 7 2  
. MARS ARRIVAL DATE = 2446510 ( 2 0  MAR 19861 ___ 
.a82 109.2 17.2 - 1 . 1  ,666 62.3 ,288 .189 160.0 449.0 ,561 1.016 
. 3 5 2  348.3 - 8 . 3  -2 .2  1.371 77.0 .409 1.106 46.5 179.1 .6540 1.559A 
,173 198.5 - 5 1 . 1  - 8 . 6  , 1 5 5  102.3 .263 1.280 222.0 397.1 ,944 1.6170 
12.13 8.10 4 . 4 5  4 .03  7.42 3.65 1 3 . 5 1  2 /1 /1  65.5 5 4 . 1  26 .0  ,465 
, 1 4 3  94.8 19.9 
,312 3 4 7 . 9  -10 .9  
.192 237.7 27 .2  
11.99 8 . 0 5  3 .97  
- .6  .868 87.3 ,256 $793  172 .2  443.7 
-2 .5  1.373 19.4 .395 1.111 38 .3  178.3 
10.9 .746 101.3 a261 1 .259  217.3 402.6 
3.94 7.33 4 .08  11.15 e i i i ~  63 .2  4 1 . 1  




~ 1 4 0  82.8 20 .3  -.I .E66 90.7 .e52 .791  162.0 441.6 ,195 .9980 
.304 346.0 - 1 1 . 7  -2 .6  1 . 1 1 4  8 0 . 0  ,392 1.120 36.3 1 7 8 . 1  -6810 1 , 5 5 9 A  
a134 236.2 7.2 1 . 6  . I 3 6  100.1 .260 1.239 212 .3  407.6 -917 1.5620 
10 .10  6 .18  3 . 0 8  3.92 7.32 2.85 12.81 2 / l / 2  62.7 28 .1  50.9 ~ 5 5 2  
,153  75.6 19 .7  
.307 347.9 -11.3 
, 1 2 5  242.4 - .8  
10.66 6.75 4 .08  
. I 7 6  73.0 19.0 
,318 347.9 -10 .4  
,123 2 5 0 . 5  - 5 . 8  
















27 .7  .593 
e887 93.6 ,257 .EO1 190.6 441.3 
1.374 79.8 ,393 1.119 3 1 . 1  178.2 
.129 98.8 .261 1.221 207.3 413.0 
7.32 2.67 12 .72  2 /1 /2  62.9 21.6 
.E68 96.4 .268 .e06 196.3 4 4 1 . 4  
1 .373 79.0 ,397 1.116 39.6 178 .4  
*.721 97.5 ,263 1.204 202.2 416.1 
1.35 2.83 12.84 2/1/2 63.5 1 7 . 1  
,206 73.8 1 8 . 4  -1.0 ,812 99 .3  .284 .E14 205.3 441.9 .583 1.0440 
.335 348.0 -9 .2  -2.3 1.372 18.0 .403 1.111 43 .2  176.7 .6640 1.559C. 
,125 259.4 -9.4 2.5 .113 96 .0  e261 1.188 197.0 423.1 .E71 1.5050 
.241 77.0 16.0 -1.4 .E18 102.2 .304 .Be4 211.7 442 .6  .573 1.0740 
-358  348.4 -6 .0  -2.1 1.510 16 .6  ,411 1.105 47.6 179.2 -6510 1.5591 
e 1 3 1  266.5 -12.0 2.2 . I O 6  94.4 . e l 3  1 . 1 1 3  191.8 428.0 .813 1.4930 
11.44 7.46 4.79 3.99 7.38 2.67 12.99 2/1/2 64.5 14.2 24 .9  .531  
12.16 8.12 5 .33  4.04 7.44 2.19 13.16 2/1/2 65.8 11.4 21.7 a469 
~ 2 8 1  81.8 17 .6  
.366 349.2 -6 .9  
- 1 4 %  271.3 -13.6 
13.13 9 .01  6 . 0 2  
-325  67.6 17 .1  
~ 4 1 9  350.4 - S . 9  
- 1 5 s  28S.5 -14.9 
14.36 10.13 6 . 8 6  
-1.8 .E86 105.2 ,330 .E38 217.5 443.4 
-2.0 1.366 75.0 .421 1.091 52.8 119.7 
2.0 ,699 92.6 .281 1.160 186.6 433.0 
4.12 1.52 2.98 13.31 2/1/2 67.8 8.8 
-2.4 .E99 106.3 .359 .OS6 222.7 444.1 
-1.9 1.365 73.2 A 3 4  1.087 58.6 180.3 
i . 6  .692 90.6 .e91 1.147 181.4 431.9 










9 0 . 8  
97.5 
4.439 
104 .0  
9 1 . 1  









3 .883  
1 0 4 . 3  
91 .1  
101.1 
4.177 































12 .6  
1 .241  
.623 
1.097 
11 .4  





















. e  
- 9 . 4  
L41.6 
- 3 . 3  
1 .o 
- 3 . 3  
t 4 1 . 6  
-3.2 
. 9  
-2 .0  
242.2 
- 5 . 0  
. e  
- 1 . 5  
213.4 
- 2 . 7  
.6 
-1.2 
-2 .4  








- . l  - .9 
err3.9 
245 .1  
-12 .1  
- 2 1 . 5  
72.0 
- 8 . 4  
-13 .0  
-20 .3  
- 2 1  .6  
- 4 . 0  
- 1 3 . 1  
-19 .9  
. 3 , 8  
- 2 . 6  
-12 .5  
- 2 0 . 1  
9.4 
-2.3 
- 1 1 . 4  
- 2 0 . 5  
10 .6  
-2 .1  
-9 .9  
-21.1 
10.4 
- 1 . 5  
-0 .0  
-21.6 
9 .1  
.e 
-5 .8  





9 . 1  
-22.4 
322 .1  
250.9 







2 s 4  .e 
























248.  3 





, 3 1 2  
,160  
, 2 5 6  
I .  760 
. ) O b  
.1e5 
.Pa 7 
I .  798 
. 3 1 e  . I 8 6  
,210  
1.684 
, 3 3 5  
.1e8 
.e27 
1 . 9 4 5  
MARS ARRIVAL DATE I (446S20 (30  UAR 1986) .- 
4-6150 4-63e4.4 ,194 112.0 16.2 -1.3 .E84 81.3 .e98 .787 158.3 410.8 .S52 1.022 106.7 1.230 - 3 - P  -11.9 324.6 ,365 
4-65L4.4 4 - 6 S t O  .365 349.3 -7 .7  -I.l 1.368 7 6 . t  .411 1.097 49 .4  183.1 .E460 1.140 8T.4 e 6 1 9  - L l . I  249 .9  .168 
4-0580 4-BP70 .if14 t04.5 - 3 t . l  -4.1 .768 103.8 .e72 1 . t 9 5  221.5 397.1 .$4S 1.64PO S 7 . l  l.lII 1 . 7  93.0 108.5 .CIS 
~ 1 . 7 3  7.85 4.01 a.88 7.21 3 . t 4  i e .77  L / W S  11 .5  42.1 14.7 . a i  4 . ~ 2  14 .1  e4s.s -0.8 0 9 . ~ 0  1.611 
174 












































R A 3  OECL3 
R A 5  OECL5 
AERO__OVL 
84.6 19.9 
348.4 -11 .8  
236.5 1 3 . 8  
1.39 3 .93  
77.0 19 .4  
348.4 -11.6 
239.6 3 . 1  
6.99 4 .07  
I 1  
1 3  
1 5  
-D'A_ - . 5  
-2 .7 
7 . 4  
3 .71 - .6 




V 1 P S I  1 ECCEN 
Y 3 P S I  3 ECCEN 
V 5 PSI 5 ECCEN 
EVA -0VO --EVR 
.863 90.4 .254 
1.372 79.8 .390 
.749 101.6 .263 
7.11 3 .46  13.00 
.e66 93.4 .258 
1,372 79.6 .391 
.740 100.3 .264 













74 .1  18.8 - .8  .E67 96.2 ,268 ,805 197.7 441.8 .589 1.0200 104.3 1.240 -3.0 -11.3 320.6 -319 
348.4 -10.6 - 2 . 5  1 .371  78.9 .393 1.109 40 .2  103.0 .672D 1 . 5 4 1  88.1 .627 .8 -19.8 248.8 -117  
246.6 - 3 . 4  3 .3  ,731 98.9 .264 1.208 207.1 417.5 .e89 1.5260 101.0 1.099 -2 .0  8.1 129.4 . e l 9  
7.12 4.35 3.74 7.14 2 . 7 7  12.86 2/1/2 72.7 1 9 . 1  27.3 .591 4.233 11.3 244.2 -1.5 106.90 1.909 
1-6180 4-6321 , 9  
4-6321.9 4-6130 
















4-6140 4-6321 .9 
4-6321.9 4-6540 
4-6600 4-0780 






HISS1ON OURAllCIN = 6 4 0  C A Y S  
WARS ARRlVAL OATE = 2446520 




.128 2 5 3 . 1  
11.28 7.49 
,239 7 7 . 7  
, 3 5 8  349.1 
.130 264.3 
11.92 8.01  
,278  82 .4  
,385 350.0 
. I 3 1  273.7 
12.81 8 .86  
.321 88.2 
.418 351.4 















































4-6319,  9 
4-6130 
4-6810 
THE11 THET2 PERIH APHEL FSI 2 V 2 
THE13 THE14 PERlH APHEL P S I  4 V 4 
THE11 THE16 PERIH AFHEC PSI 6 V 6 
SUN A SUN R K-APPA __ - A  E INC 
181.2 442.3 .594 .998C 1 0 3 . 7  1,234 
3 7 . 2  182.7 .6790 1.547 88.3 .629 
217.5 407,s . 9 1 1  1.5180 99.4 1.111 
71.9 36.1 30.2 ,644 3.634 13.0 
189.9 441.7 .594 1.0060 103.8 1.237 
37.8 182.8 .6770 1.5d7 88.2 .629 
212.4 412.3 .903 1.5100 100.2 1.105 
12.1 24.4 29.4 .632 5 . 9 4 1  12.5 
1 2 OECL2 
I 4 OECL4 
1 6 OECL6 
RAP OECLP 
- 3 . 3  -12 .9  
1.0 -19 .1  
-5 .9  - 8 . 2  
242.5  -2.0 
- 3 . 2  -12.4 
.9  -19.3 
- 3 . 0  4 . 1  
243.0 -1.6 
R A Z  SPEED2 
R A 4  SPEED4 






318.4 -308  
2 4 9 . 6  .176 
121.2 . 2 l S  
101.90 1 . 8 6 3  
18.2 
- 9 . 3  
- 7 . 7  
4 . 1 6  
17.9 
- 8 . 0  
-10.8 
5.29 




17 .0  
-5.8 
-14.4 
6 . 7 9  
.130 77.2 26.9 
.281 3 5 3 . 0  - 4 1 . 6  
.168 206.8 - 2 4 . 2  
11.17 7.37 3.83 
.215 116.1 14 .6  
.388 351.3 - 6 . 6  
.168 206.8 -24.2 
12.35 8.44 4 . 9 1  
- 1 . 1  





2 .4  
3.86 
-1 .9  
-2.0 
2 .1  
3.95 
.e70 









. 7 0 7  
7 .35  
99 .1  .283 .a12 204.7 442.3 
77.9 .400 1.105 43.7 183.2 
97.5 .266 1.190 201.8 422.4 
2 .13  12.97 2/1/2 73.7 15.4 
102.0 .SO4 .822 211.1 443.0 
76.6 .408 1.099 48 .0  183.6 
95.9 .e70 1.174 196.5 427.2 
2 . 7 7  13.11 2 / 1 / 2  71.0 12.4 
105.0 .329 .e35 216.8 443.7 
7 5 . 0  .419 1.091 53 .1  184.0 
9 4 . 2  ,276 1 . 1 6 0  191 .2  432.0 












1 8 . 2  
1.0420 105 .1  
1.548 81.9 
1 .5070  101.8 
.534 4.688 





1.549 8 7 . 1  
1.4790 1 0 3 . 6  
.406 6.321 
1.245 - 2 . 7  -9.7 323.8 
,624 . 5  -20.4 247.6 
1.092 -1.6 8.6 137.2 
1.251 -2 .3  - 7 . 8  327.4 
.620 . I  - 2 1 . 1  246.1 
9 .8  2 4 5 . 9  -l.O 105.40 
1.086 -1 .3  7 . 1  144.9 
8 . 1  248.3 .I 103.80 
1.259 -1.8 - 5 . 7  331.7 
.615 .1 - 2 1 . 5  244 .1  
1.079 -1.2 6.0 112.4 











- 2 4 6  
t . 1 5 8  
-2.4 .a96 108.1 .358 .e53 222.0 444.5 .548 1.1580 109.0 1.269 -1.2 - 3 . 3  336.6 -418  
-1 .9  1.364 73 .2  .432 1.082 58 .8  184.5 ,6140 1.549 86.6 ,608 -.l -21.9 2 4 1 . 9  .192 
1.9 . IO0 92 .3  .e84 1.146 185.9 436.8 .e21 1.4720 104.5 1.073 -1.1 3.8 l S 9 . 8  .258 
4.08 7.47 3 . 1 0  13.49 2/1/2 78.7 7.4 14.9 .344 7.721 10 .6  254.8 9 . 5  100.20 2 . 3 1 5  
- MARS ARRlVAL DATE = 2446530 ( 9 APR 1986) .- - _- 
.6 .a80 88.4 .235 .e04 174.9 436.8 .615 ,993 1 0 2 . 2  1.238 -3.4 -14.9 301.2 
-7.8 1.314 85.6 .366 1.126 16.5 186.2 .7130 1.538 86.5 .646 6 . 3  .6 251.0 
3.81 7.21 3.54 12.70 2 /1 /1  78.8 38.0 51.8 .764 2.287 43.8 251.8 27.7 129.90 
-1 .7  .862 79.7 . S i 6  .784 131.8 453.3 .537 1.032 107.8 1.228 -3.8 -11.6 328.5 
-1.9 1.366 74.8 ,419 1.088 53.8 188.0 .6320 1.544 8 4 . 3  ,621 .O - 2 1 . 0  239.8 
-2 .7  .783 105.3 .284 1 .311  233.2 397 .1  .941 1.6880 9 8 . 0  1.127 4 . 2  4 6 . 0  108.0 
3 .91  7.30 3.34 12.70 2/1/1 83 .9  38.0 23.1  .400 1.001 15.0 247.9 -12.4 96.70 










.132 67.7 2S.9 .6 .879 91 .1  .234 .EO7 183 .6  435.0 .618 .99SO 102.1 2.239 - 3 . 1  - 1 5 . 1  301.9 .e79 
.279 352.9 - 4 0 . 9  -7 .7 1.374 81.5 .367 1.126 16 .1  186.2 .T i30  1.338 86.4 .e46 6.2 .O 251 .1  .119 
,205 201.4 -51.4 -9.8- . 7 7 2  104.2 . 2 7 7  1.286 228 .1  402.1 .929 1.6420 98.8 1.121 11.3 7 0 . 8  119.8 .288 
12.02 8.23 3 .85  3.79 7.19 4 .38  14.01 2 /1 /1  78 .7  52.3 10 .7  . I 7 4  2.335 42.9 Z51 .6  26.8 129.00 1.033 
.149 99.9 18.5 
.322 349.3 -10.5 -2.5 1.370 78.7 .394 1.105 41.0 181.2 ,6700 1.541 85 .4  .633 . 7  -19.2 244.3 ,173 
, 2 0 5  201.4 -11.4 -9 .8  .772 104.2 , 2 7 7  1.286 228.1 402.1 .929 1.6420 98.8 1.121 11.3 70.6 119 .8  ,288 
12 .01  8 . 4 2  4.03 3.66 1 - 0 0  4 . 3 8  14.01 2 /1 /1  8 2 . 1  52.3 28.5 ,581  4.068 12.7 2 4 4 . 0  -4 .2  105.00 1 . 7 6 3  
-.6 ,864 86 .4  ,261 .791 169.9 445.4 . I 8 1  1.000 104.5 1.231 -3.4 -12.6 320.3 .S22 















. i 7 3  
59.3 
353 .1  
244.2 
10.09 











7 8 . 1  
24.6 
-42 .6  
31.0 






- 1 1 . 7  
8 . S  
4 .06  
18.5 
-10 .7  
- . 5  
4 .33  
.I 
- 8 . 0  
16.8 
3.83 




- . 7  
-2 .7 
6 . 0  
3.62 
- .9  




















85 .7  
103.1 
6.06 
90 .1  
79.6 
103.1 
6 .06  
9 3 . 1  
79.5 
101 .8 
3 . 3 1  
98 .0  








,389 1 .109  
,273 1.259 




13.00 2 / 1 / 2  
.268 ,803  
.393 1.106 
,268 1.214 









189 .0  
38.4 








































1.6030 9 9 . 6  
. ? S O  2 . 3 2 2  
.9970 103.0 
1.540 8 S . 5  
'1.6010 9 9 . 6  
.633 3.894 
1.0050 103.9 
1.541 85 .5  
1.1680 100.3 
.626 3 . 9 8 8  
1.0190 104.4 
1.341 81 .4  
1.1390 101.1 
.588 4.257 
1.242 - 3 . 7  - 1 5 . 9  301.6 
.a46 6.6 1 .3  e s 1 . 9  
1.114 -15.4 -33 .1  100.2 
44.0 $253.0 27.9 130.90 
-63s  1 .0  -18.4 241.3 
1.114 -1S.4 -33.5 100.2 
12.9 243.7 -1.6 107 .50  
1.238 - 3 . 1  - 1 2 . 2  319.5 
-635 .9  -18 .5  2 4 5 . 2  
1.107 - 4 . 7  - 2 . 8  119.4 
12.4 244.2 -1.0 107.80 
1.240 -2.9 -11.1 3 2 1 . 6  
,633 .8 -19 .1  244.4 
1.100 -2.0 4.5 128.7 
11.3 L45.3 - . 9  100.70 
i . 234  - 3 . 3  - 1 2 . 1  3 i e . o  
.202 7 S . 8  18.0 
,536  349.8 -9 .3  
.136 250.9 - 5 . 8  
11.30 7.60 4 .72  
. I 3 8  78.6 l r . 6  
, 3 5 7  350.2 - 8 . 0  
,134 259 . r  -9.3 
11 .86  8 . 0 8  5.25 
,215 83.1 17 .3  
,184 351 .2  - 6 . I  
,136 269.2 - 1 2 . 1  
12.67 8.18 3.90 
e416 352.8 - 5 . 7  
.142 278.8 -13.9 
. s i t  88 .8  16.8 
13.14 9.10 6.11 
.134 83.0 25;s 
-289 352.3 -40 .8  
.190 208.2 - 2 0 . 5  
11.69 7.89 3 .8 r  
* 283 
.181 
- 3 1 0  
.992 
.308 
* 1 72 
- 3 5 0  









-1.1 ,669 98 .8  ,283 ,810 203.9 442.1 1.0400 i o s . e  1.244 -2 .7  - 9 . 6  124.1 ,330  
- 2 . 3  1.369 7 7 . 8  .399 1.102 44.0 187.4 .6620 1.542 81.1 .630 . J  -19.8 243.3 ,171  
3.1 .733 99.0 ,267 1.194 206.9 421.7 . 8 7 5  1.5140 101.8 1.094 -2 .1  8 .3  136.9 . e o 1  
3.70 1.10 2.88 12.99 2 /1 /2  82 .9  16 .8  Zb.6 ,533 4.897 9 . 7  241.0 105.20 1.969 
-1 .1 .6?4 101.7 ,303 ,820 210.2 443.4 . S r i  t .0600 i o t . . ~  1.210 -2.1 - 7 . 7  328.4 . 3 s r  
z . 6  .724 91.5 .e69 1 . 1 7 1  201.5 420.5 ,860 1.4930 102 .6  1.087 - 1 . r  8 . 1  1 4 4 . 7  . e 3 4  
-P.O i.310 7s.a ,416 1.089 53.2 188.0  ,6340 1.144 0 4 . 3  . a t 2  .o - r i .o  240.0 . l a 4  
2 .2  ,716 91.8 .PI) 1 . 1 6 1  196.0 431.1 . a 4 4  1 . 4 r r n  103.3 ~.oao -1 .4  4 . 7  152.4 . e 4 t  
- 2 . 1  1.368 7 6 . 6  , 4 0 7  1.096 48.3 1 8 t . 7  .6500 1.142 84.8 . S t 7  . 3  -90 .4  241.8 . 1 1 0  
3.78 7.18 2.83 13.09 2 /1 /2  84.2 13.1 21.6 .470 5.142 8 . 0  t49 .4  . I  10S.60 Le043 
-1 .9  .E82 101.7 .328 ,832 e16.0 444.2 ,160 1.1010 107 ,¶  1.218 -1 .8  - 5 . 6  339.6 .364 
3.09 T.29 2.87 13.22 2/1/2 8 5 . r  10.6 18.4 ,407 6.271 7 . t  L $ E . 4  3 . 6  101.90 2.146 
- 2 . 5  .a93 (07.8 .3s6 .e49 221.2 444.9 .54r  i . i s i o  109.0 i . z s r  -1.1 - 3 . 3  331.7 . d i e  
t . o  .roe 9 4 . 0  .279 1.146 190.6 435.8 .a27 1.4660 104.2 1.073 - 2 . 3  0 . 7  119.9 .e52 
-1.8 1.363 73.2 .431 1,080 58.8 188.4 .6150 1.145 83.8 .616 -.2 - 2 1 . 5  238.0 ,190 
4.04 7.43 3.00 13.39 2/1/2 8 7 . 5  8.4 1 5 . 1  -347 1.606 10.2 2 I 5 . 9  9 .1  100.10 L.290 
- MARS A R R I V A L  OATE = 2446S40 (19 APR 19861 -- - 
. 3  , 8 7 1  87.6 .241 .EO2 172.S 438.6 ,609 .995 102.7 1.237 -3.4 -14.4 304.4 e289 
-7.9 1.513 84.8 ,368 1 . t 2 2  19.6 190.4 . ~ O D  i . 5 ~  84 .1  .as2 6 ~ 4  1.4 e 4 e . i  .180 
-2.0 .8oo 101.9 ,300 1.342 239.0 391.2 .939 1.1460 98.3 t . i s 4  3.5 41.5 107.r .tis 
3.00 1.20 4.02 12.77 2 ~ 1  81.3 36.0 4 9 . 2  ,122 2.405 44 .0  053.0 e9.e 127.50 1.013 
. I 3 2  73.8 24.8 - 3  a676 90.3 -238 -803 181 .1  437.6 ,612 .9950 102.5 3.230 -3 .5  -14.8 3 0 5 * 3  .285 
e285 352.3 -39.2 -7 .6  1.373 84.6 .368 1.122 20.1 190.4 ,7090 1.535 84 .1  .652 6.0 . 2  941.9 ~ 1 7 8  
-189 208.8 - 3 4 . 2  -5.0 .788 105.8 .291 1.307 233.8 402.1 .927 1.6870 99 .1  1.128 6.5 53.3 117.0 ~ 2 3 9  
i i . 6 1  1.06 3.05 5.75 7.15 4.01 1 3 . ~ 8  m/i 87.3 39.9 47.1 .741 2.474 re.2 ms.0 2 r . r  i ~ 7 . 2 0  i . o o e  
-154 103.4 17.4 
,32@ 310.8 -9.9 
. im eoo.8 -34.e 
i::m 8 . t i  4.10 
,111 56.9 t 2 . o  
,206 e4o.s 17.6 
i t . s o  o.ro 1.09 
.e96 352.3 -43.7 
-1.0 .e62 05.7 ,271 .789 168.3 446.8 ,571 1.00I 104.9 1.230 
-2.4 1.369 18.3 ,396 1.10e 42.7 191.0 .66¶0 1.539 62.8 .640 
-1.0 ,780 lOS.8 .291 l.SO7 233.0 402.1 . 9 Z I  1.6870 90 .1  1.106 
1.69 7.09 4 . m  13.18 wwi  91.4 39.9 07.7 .516 4.174 1e.o 
.$ .a81 96.5 a s o  . a i 7  100.2 435.7 .a i2  1 . 0 ~ 1 ~  i o e . 9  1 . m  
3.00 ? . t o  4.40 $3.00 tmt 07.1 40.7 49.1 .so¶ c.401 47.4 
-8.6 1.813 8S.0 ,387 l . i P 8  16.9 190.4 .711D 1.531 64.1 .65 I  
9.0 .?64 103.4 . t ? O  1.048 e t3 .1  411.9 ,901 1.5950 100.0 1.131 
I -3 .4 -12.4 322.6 .see 
b 0.8 53.3 i i r . 0  .e39 
, t 4 5 . 1  - 5 . 0  ioa.80 i . r o 3  
t -8.8 - 1 s . i  s05.i .e90 
m8.s 31.0 ir9.m .*at 
I .6 -18.9 240.0 .175 
' l .0  3.9 t 4 8 . ¶  ,184 
-8.8 -10.0 114.0 .L68 
175 
STOPOVER TIME % 60 C A Y S  1986 OUTBOUNO SUING81 
- __ __ .- . 
LAUNCH SUNGBY 3PEEOl 
SUNG81 ARRIVE SPEED3 
DEPART RETURN SPEED5 
PROP 
4-6170 4-6320.9 .171 
4-6320.9 4-6540 .321 
4-6600 4-6810 .162 
11.38 
_ -  .- 
R A l  
R13 






.. -DECLI I i v i 
..P"L 2!Y-!!A- 
OECL3 I 3 V 3 
DECLS I 5 V 5 
18.1 - . 9  .a64 
-10.7 -2 .5  1.370 
3 . 1  5 . 1  .753 
4 . 3 0  3 .66  7.06 
P S I  I 









































4-6180 4-6322.6 ,199 7 7 . 1  17 .7  - 1 . 2  ,867 98.5 .283 .EO8 202.9 443.3 
4-6322.6 4-6540 .336 350.9 -9 .3  -2 .3  1.369 77.8 .399 1.100 44.2 191.3 
4-0600 4-6820 4148 247.4 -3.8 3 .7  .743 100.6 .271 1.201 212.1 421.2 
11.53 7.81 4.68 3.72 7.12 3.13 13.05 2/1/2 91.8 18 .8  
.4-6190 4-6325.2 a233 79.6 17.4 - 1 . 6  ,872 101.4 .303 .E l7  209.3 443.9 
4-6325.2 4-6540 ~ 3 5 7  351.6 - 7 . 9  -2 .1  1.368 76.5 ,407 1.095 48.3 191.5 
4-6600 4-6830 a142 255.4 - 8 . 1  2 .9  .734 9 9 . 1  .e71 1.181 206.6 425.8 
11.98 8 .18  5.19 3.80 1.20 2.99 13.11 2/1/2 92 .8  14.9 
4-6200 4-6328.1 -271  84.0 17.0 -2 .0  .E80 104.4 .326 .e29 215.1 444.7 
4-6328.1 4-6540 -384 352.7 -6 .6  -1 .9 1.366 75.0 -417 1.088 53.2 191.7 
4-6600 4-6840 .139 264.4 -11.2 2.4 .725 97.5 .E72 1.164 201.0 430.4 
12.70 8.77 5.83 3.93 7.32 2.94 13 .21  2 /1 /2  94.1 11.9 
4-6210 4-6331.3 ,312 89.0 16.6 - 2 . 5  .e90 107.4 .354 .845 220.3 445.4 
4-6331.3 4-6540 .41S 354.2 - 5 . 5  - 1 . 7  1.363 73.3 .430 1.080 58.6 191.9 
4-6600 4-6850 ,141 2 7 4 . 2  -13.4 2 . 1  .717 95.7 ,276 1.148 195.5 434.9 
13.68 9.59 6 . 6 2  4 .09  7.48 2.98 13.33 2/1/2 95.7 9.4 
PERIH 
PERlH 
PERIH __  KAPPA-- 
3 8 6  
.6700 
.889 
27 .2  
















APHEL- PSI e 
APHEL PSI 4 
APHEL PSI 6 
- A  E 





YIS3ION DURATION 3 6 4 0  O A Y S  
M A R S  ARRIVAL DATE E 2446540 
19 APR 1986 
V 2 I 2 .  DECLP RA2 SPEED2 
V 4 I 4 DECL4 R A 4  SPEED4 
V 6 I 6 DECLI R A 6  SPEED6 
INC RAP OECLP ETA CERIC 
1.239 - 2 . 9  -10.9 322.9 .321 
.641 . 7  -18 .4  P40.5 .173 
1.103 -4 .1  - . 7  127.3 .e33 
11.1 246.7 - . 5  106.50 1.902 
1.0370 105.2 1.243 - 2 . 6  -9.4 325.9 a336 
1.540 82 .7  .638 .I - 1 9 . 2  239.5 ,176 
1.5270 101.9 1.096 -2.7 3.5 136.2 .232 
.531 4.675 9 . 6  248.4 - . 3  105.00 1.953 
1.0640 $06.3 
1 . 5 4 1  82 .3  
1.5010 102.5 
.471 1.290 
1.249 -2 .2  - 7 . 8  329.6 -357  
,635 .e  -19.9 238.1 e l80  
1.088 - 2 . 1  4 .2  144.4 e235 
7.9 250.7 .B 103.40 2 .021  
1.1000 107.5 1.256 -1.7 - 5 . 5  333.9 -384 
1.543 8 1 . 9  -630  - . O  -20.5 236.6 - 1 8 5  
1.4810 103.2 1.081 -1 .7  3.3 152.3 .e41 





1.265 -1 .1  - 3 . 2  338.8 ,415 
.625 -.3 -20 .9  234.6 . I 9 2  
1.073 -1.5 1.8 160.0 .e49 
9 .5  257.1 8.4 99.90 e . 2 4 ~  
4-6220 4-6334.9 ,358 96 .0  15.9 - 3 . 1  .904 110.6 .386 .e66 2 2 4 . 9  446.3 ,531 1.2010 110 .8  1.277 - e 3  - a 9  344.2 a452 
4-6334.9 4-6540 .452 356.2 -4.5 - 1 . 6  1.360 71.3 .447 1.070 64 .6  192.2 .5920 1.548 80 .5  a618 - a 5  - 21 .1  232.9 .e02 
4-6600 4-6860 . l a 7  2 8 4 . 0  -14.6 1.8 .709 93.8 .282 1.133 189.9 439.4 ,814 1.4550 104.3 1.066 -1 .4  -.I 167.5 .e59 
14.94 10.64 7.54 4.30 7.69 3.10 13.50 2/1/2 97.4 7.4 12.5 .294 9.212 17 .2  2 6 1 . 0  17.0 9 1 - 8 0  L.416 
_ _ _ ~ -  MARS ARRIVAL DATE = 2446550 (29 APR 19881 __ __________ 
4-6130 4-6310.6 .139 88 .4  24 .1  .I ,875 86 .8  ,247 .799 170.2 440.4 .602 .997 103 .2  1.235 -3.4 -13 .8  307.6 .e97 
4-6310.6 4-6S50 e297 3S2.4 -40 .1  -8 .1  1.373 84.0 ,370 1.120 22.4 194.3 .7060 1 .53s  81.9 -660  6.4 1 .9  244.9 ,183 
4-6610 4-6770 .217 209.8 -18 .5  -1.8 .820 108 .1  .322 1.381 244.9 397.2 .936 1.8260 98.8 1.143 3 . 1  38.4 107.6 -224 
12.47 8.59 3.92 3.88 7.27 4.67 12.93 2 /1 /1  95.4 35.0 4 1 . 1  .680 2.503 44.4 256.1 30.4 125.60 1 .021  
4-6140 4-6311.0 -133  79.9 2 3 . 1 .  .I -873 89.5 
4-6311.0 4-65SO .292 352.S - 3 7 . 6  -7.5 1.373 83.8 
4-6610 4-6780 .207 211.9 -26 .8  -3 .4  . B O 5  107.5 
12.10 8.29 3.86 3.81 7 .21  4.43 
4-6140 4-6324.2 ,163 107.7 1 6 . 1  - 1 . 2  ,860 84.8 
4-6324.2 4-6550 ,339 352.7 -8 .9  -2 .3  1.369 77.6 
4-6610 4-6780 ,207 211.9 -26.8 -3 .4 ,805 107.5 









.a00 178.5 439.3 
1.120 23.0 194.4 
1.331 239.6 402.0 
2 /1 /1  95 .6  34.9 
.787 166.2 4 4 8 . 2  
1.100 44 .8  194.9 
1.337 239.6 402.0 
2 /1 /1  100.0 34 .9  
.606 .995 102 .9  1.236 
.?OS0 1.535 81.8 .659 
,924 1.7500 99.5 1.134 
45 .2  -707 2 . 6 0 0  41.5 
,567 1.006 105.4 1.229 
~ 6 6 0 0  1 .541  80.4 e647 
.924 1.7500 99 .5  1.134 
26 .9  .522 4.296 12.7 
-3 .4  
5 . 8  
4 . 8  
2 5 4 . 7  
-3.4 
.4 
4 . 8  
247.9 
-14.2 308.7 .e92 
.O 244.4 .180  
4 4 . 0  115.9 .e36 
2 8 . 3  124.80 1 , 1 3 1  
-12 .1  32S.5 .339 
-19.0 236.3 . l e 1  
4 4 . 9  115.9 .e36 
-6 .7  102.20 1 .721  
4-6150 4-6311.0 ,141 70.6 22.7 -1  ,873 92.4 .244 ,804 187.6 438.4 .608 1.0000 102.8 1.238 -3.4 -14.3 309.2 ,292 
4-6311.0 4-6550 ,292 352.1 -31.7 -7 .5 1.373 83.8 .370 1.120 23.0 194.4 .IO50 1.535 8 1 . 8  ,659 1.8 .I 244.5 a 1 8 0  
4-6610 4-6790 -233  209.5 - 4 9 . 1  -9 .9  ,791 106.3 .297 1.299 234.2 406.7 .913 1.6850 100 .2  1.125 11 .1  % 5 . 6  129.5 .302 
l 2 . 0 3  9 .02  3.95 3 . 8 1  7.21 1.07 14.27 2/1/1 95.6 4 8 . 1  44 .9  .706 2 . 6 1 9  41.8 2 5 5 . 1  2 8 . 8  125.10 1 .142  
4-6150 4-6321.2 ,143 93.4 17.9 - . 9  ,861 89 .1  .262 .791 177.4 444.8 .584 a998 104.3 1.232 - 3 . 2  - 1 2 . 3  322.4 ~ 3 1 6  
4-6321.2 4-6550 .316 352.1 - 1 1 . 3  -2 .6 1 .310  79.1 .392 1.106 39.9 194.8 .E720 1.539 8 0 . 9  ~ 6 5 1  - 8  -17.6 237.6 , 1 7 6  
4-6610 4-6790 .e33 209,s - 4 9 . 1  -9 .9  .791 106.3 ,297 1.299 234.2 406.7 .913 1.6850 100.2 1.129 11.1 6 5 . 6  129.5 ,302 



































. lS5  
12.29 
-266  
. 3 8 3  
.148 
12.90 
79.2 ll.? -1.0 
352.2 -10.6 -2.5 
241.5 8.8 7.3 
8.39 4.27 3.74 
78.6 17 .3  -1.3 
352.6 - 9 . 1  -2 .3  
24S. l  - 1 . 3  4 .5  
8.16 4.64 3 .81  
80 .9  17.1 -1 .6  
3 5 3 . 3  -7 .6  - 2 . 0  
251.7 - 6 . 7  3.3 
8.38 5.13 3.81 
8 5 . 0  16.8 -2 .1  
354.4 - 6 . 3  -1.8 
259.9 -10 .3  2 .7  
8.86 5 . 7 1  4 .04 
4-6210 4-633e.S -307 90.4 18 .4  
4-6332.1 4 - 8 5 5 0  ,414 3 5 6 . 0  - 5 . 2  
4-6010 4 -6850  a145 269.2 -12 .9  
13.78 9.57 3 .51  
4-6220 4-6311.8 e 3 5 2  06 .8  1 5 . 7  
4 - 6 3 3 5 . 8  4-6550 -450  358.1 - 4 . 3  
4-6610 4-6860 ,146 279.1 -14.5 
14.94 10.50 7.42 
-- -. ____ -. -. _. __ - - - . - 
4-6130 4-6313.e . i d 6  93.5 22.5 
4-6313.2 4-31611 .307 353.3 -39 .8  
4-6620 4-6770 .250 211.6 -17.6 
13.51 9 .47  4 .00  
4-6140 4-6313.6 ,136 85.9 22 .2  
4-6313.6 4-6560 ,299 353 .5  -36.4 
4-6620 4-6760 a235 214.2 - 2 3 . 1  
12.93 8.99 3 .89  
4-6140 4-6327.2 .176 113.0 14.4 
4-6327.2 4-6560 .355 355 .3  -7 .4 
4-6620 4-6780 - 2 3 5  214.2 -23 .1  
1 3 - 5 1  9.46 4 r36  
4-6150 4-6313.8 - 1 4 0  76.6 21.8 
4-6313.6 4-6560 .297 353.6 - 3 5 . 5  
4-6620 4-6790 .229 215.6 -34.6 









4 - 6 6 ~ 0  
4-6ses.e . i d 6  97.8 
4-6160 .322 354.2 
4-6790 .E29 215.6 
12.86 6 . 9 6  
4-6325.4 -187  8 1 . 1  
4-6S60 .324 354.2 
4-6810 .e64 245.7 
13.98 10.08 
4-6160 .338 354.6 
4-03m.e ,193 80.1 
*-ea20 ,194 e44.3 
1e.w 8.70 
-862  95.3 ,270 .799 194.8 443.5 .Sa4 1.0150 104 .6  1.237 -2 .9  - 1 0 . 7  324.1 ,322 
.370 78.7 ,394 1.104 41 .2  194.8 ,6690 1.540 80.8 .650 . 7  -18.0 237.4 .177 
.766 103.7 .e83 1.237 223 .1  416.3 .887 1.5860 101.5 1.107 -6.4 -9 .1  124.4 . 2 5 6  
7.14 4 .11  13.44 2/1/2 99.2 31 .8  27.3 .579 4.240 11.0 248.3 -.3 106.20 1.376 
.e65 98 .1  .e84 .e06 201.7 443.9 .577 1.0340 105.3 1.242 - 2 . 6  -9 .2  327.4 ,337 
.369 77.8 ,400 1.101 44.3 194.9 .6610 1.541 80.5 -647  .4 -10.9 236.5 .180 
, 7 5 5  102.2 .278 1.211 217.5 420.8 ,871 1.5480 102.1 1.099 -3 .6  - .e  135.2 .e40 
7.21 3.52 13.19 2/1/2 99.9 21.6 24.9 3 3 0  4.631 9.4 249.9 - . 3  104.90 1 .023  
,869 101.0 .302 .814 208.2 444.5 ,568 1.0600 106.3 1.247 -2.2 -7 .4 331.0 ,357 
,368 76.5 .407 1.096 48.3 195.0 .6490 1.543 8 0 . 1  .644 .I - 1 0 . 6  235.3 . l e 4  
.743 100.7 .275 1.189 211.9 425.3 .862 1.,5160 102.6 1.091 - 2 . 8  2 . 0  143.9 .240 
7.30 3.25 13.18 2 /1 /2  100.8 16.6 22 .1  ,471 5.209 7.7 252.3 .6 103.30 1.984 
.877 104.0 .?I25 .626 214.0 445.2 .557 1.0910 107.5 1.254 - 1 . 7  - 5 . 3  335.3 .383 
.366 75.1 .418 1.090 53.0 191.2 ,6350 1.545 79.8 ,640 - . l  - 2 0 . 3  234.0 .190 
.735 99.1 ,274 1.169 206.2 429.8 ,848 1.4890 103.2 1.082 - 2 . 1  1.8 152.0 .243 
7.43 3 .11  13.23 2/1/2 101.9 13.2 1 9 . 1  ,410 8 .036 3.6 2 5 5 . 2  3.0 101.60 2.067 
-2 .6  ,887 107.0 ,352 ,841 219.2 446.0 e544 1.1370 108.9 1.263 - 1 . 1  - 3 . 1  340.2 
-1 .8  1.364 73.4 ,430 1.082 58.3 195.3 .6160 1.547 79.0 .635 - . 4  - 2 0 . 7  232.5 
2 . 2  . I 2 8  97.4 ,275 1,151 200.3 434.2 ,834 1 .4680  103.8 1.074 - 1 . 8  . 4  159.9 
- 3 . 1  ,900 110.2 e 3 8 4  ,861 223.9 446.8 . 5 3 0  1.1910 110.6 1.274 - . 3  - . 9  345.8 
4 .21  7.61 3 . 0 5  $3 .32  2/1/2 105 .1  10.5 15.0 ,352 7.212 8.6 218.6 7 . 5  9 9 . 8 ~  
-1.5 1.361 71.4 .446 1.072 64 .1  195.1 -5340 1.551 78.3 .628 - . 6  -E0.9 230.9 
1.0 . ? l e  95.6 .279 1.135 191.9 438.5 ,818 1.4520 104.5 1.066 -1 .8  - 1 . 7  167.6 
4 . 4 4  7.83 3.08 13.44 2/1/2 104.5 8 .3  13.0 .297 8 . 8 6 7  15.5 262.5 15.9 97 .80  
M A R S  ARRIVAL DATE = 2446560 ( 9 RAY 1986) -- 
-.l -873 86 .0  ,254 .797 167.9 441.2 ,594 .999 103 .7  1.234 -3 .4  -13 .4  310.8 
-8 .3  1.373 8 3 . 3  .373 1.120 24.8 198.0 ,7020 1.538 79.9 .668 3 .5  2.1 242.5 
- 1 . 3  ,842 110.1 .350 1.436 250.9 391.2 ,933 1.9390 99.4 1 . 1 5 5  2 . 8  36.0 107.0 
4.04 7.43 5.47 13.17 2 /1 /1  102.8 34.5 45.6 ,637 2.579 45.0 258.8 31.8 123.90 
- . 2  .e70 88.7 .248 ,797 176.0 441.0 .599 .995 103.3 1 .231  -3.4 - 1 3 . 7  312.1 
- 7 . 5  1 .373 83.1 .374 1.119 2 5 . 5  198.0 .IO10 1.538 79.8 .668 5 . 7  - .4  241.8 
-2 .6  .a25 109.3 .332 1.379 245.5 402.0 .921 1.8370 100.1 1.144 3.9 30.9 115.4 
3.95 7.34 5.10 13.26 2/1/1 103.2 32.6 43.4 .672 2.704 41 .1  256.7 28.8 122.80 
-1.5 ,858 83.5 ,291 .784 163.5 450.4 .556 1.011 106.2 1.228 - 3 . 5  -11.7 329.3 
-2.0 1.369 76.7 .408 1.099 47.7 198.3 .65lD 1.546 78.2 .655 .O -19.5 233.) 
-2.8 ,825 109.3 .332 1.379 245.5 402.0 .921 1.8370 100.1 1.144 3.9 39.9 115.4 





. 4 5 0  
. t o o  
. e 5 5  
P.33E 
. a 0 7  . 190 
.239 
1 . 0 0 6  
-299  
.1e6 
. e 4 5  
I .  145 
- .2  ,870 91.6 .248 ,800 184.8 440.1 .602 .9990 103.2 1.237 -3 .3  -13.6 512.7 
-7.3 1.373 83 .1  -374 1.119 25.7 198.0 .TO10 1.538 79.8 .668 5 . 5  - 1 . 0  241.6 
- 5 . S  .e09 108.1 -317 1.331 240.0 406.6 .909 1.7530 100.7 1.133 6.7 49.8 l 2 S . 6  
5 - 9 5  7.32 4.97 13.61 2/1/1 103.2 36.5 42.6 ,680 2.150 40.2 2S6.5 23.3 122.70 
.e59 88.4 -266  .789 171.5 446.0 .579 .999 104.6 1.230 -3 .2  -1P.O 325.0 .322 
.371 78.7 .395 1.106 41 .1  198.3 .6690 1.543 78.8 .660 . 6  - 1 7 . 9  235.2 -184 
.a09 108.1 ,317 1.331 240.0 406.6 .909 1.7530 100.7 1.133 8.7 4 9 . 8  125.6 .E611 
7.29 4.97 13.61 2/1/1 106.6 36.5 28.7 .578 4.040 i2.O 249.0 -3 .1  105.00 1.759 
. 3 1 5  
.191 
.24¶ 
1 . e50  
.29 7 
. l e $  
.265 
1.190 
16.8 -1 .1  
-10.4 -2.5 
-34.6 - 5 . 5  
4 . 0 0  3.89 
17 .2  -1 .2  
-10.2 -2.5 





4 .19  3.97 
,860 94.8 .2?1 . T O 7  193.e 444.3 
,571 18.6 -396 1.106 41.5 198.3 
. I 8 1  105.4 -29s 1.2S6 228.7 416.0 
I.30 5.83 14.76 1/1/1 106 .1  46.4 
.e62 97.7 .E84 .e03 200.4 444.6 
,370 77.7 ,401 1.103 44.4 198.3 
+T68 104.0 .E88 1.116 E23.1 410.4 
7.57 4.11 13.41 L/I/t  8 O V . 1  1%.c 
. I 8 1  1.0130 104.1 
.668D 1.143 78.8 
.665 1.6270 101.9 
27.5 .s73 4.1111 
.57S 1.0310 I O J . 4  
.e600 1.145 18.1 
-873  1.5780 101.4 









-1.8 -10.9 326.8 .Se4 
.6 -18.0 235.1 -164 
-12.3 - 1 5 . 0  1lb.J .326 
-.B 105.$D 1.839 
I -L.S -9.0 3L9.S .?IS8 
.s -88.8 c34.4 a181 
, - S . 1  - 3 . 8  138.L .Ell6 
- .e  104.BO 1 * m a  
176 
STOPOVER TlUE : 60 CAYS 
- . . . 
LAUNCH SUNGBY 3PEECl R A l  OECLl 
SUNGBY ARRIVE SPEED3 RA3 OECC3 
DEPART RETURN 8PEEDS RA5 OECLS 
4 -6190  4-6327.S . 2 2 5  82.4 1 6 . 1  
4-6327.5 4-6560 . 3 5 1  315.4 - 1 . 3  
4-6620 4-6830 . l 7 3  249.2 - 5 . 1  
12.79 8 . 7 1  5 . m  
4-6200 4 -6330 .3  .261  8 6 . 2  16 .5  
4 - 6 3 3 0 . 1  4-6560 .382 3 5 6 . 5  - 6 . 0  
4-6620 4-6840 .161 256.2 -9.4 
13.27 9.06 5 . 6 7  
4-6210 4-6333.4 . 3 0 1  91.4 16.1 
4-6333.4 4-6560 .412 358.1 - 4 . 8  
4-6620 4-6850 .154 264.6 -12 .4  
14.04 9.64 6.40 
.- PROP AERO- OVL - -  _- 
1986 OUTBOUNO SWINGBY UISSIC~N OURATION = 640 0119  
HIRS ARRIVAL CAIE f 2446560 
9 UA’I 1986 
1 1 V 1 PSI 1 ECCEN SMA THE11 THE12 PERlH APHEL PSI  2 v 1 2 OECL2 R A Z  SPEECP 
1 3 V 3 PSI  3 ECCEN SUA THE73 THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 R A 4  SPEEOa 
I 5 V 3 P S I  I ECCEN SUA THET5 THE16 PERIH APHEL PSI 6 V 6 1 6 OECL6 R A 6  SPEC06 
OVA EVA CVO EVR TYFE SUN A SUN R KAPPA - A  E INC RAP OECLP ETA PERIC - - .. 
- 1 . 7  .861-100.6 ,302 A 1 1  206.9 445 .2 - - .566 -1 .0560-106 .3  1.245 - 2 . 2  -7.2 3 3 2 . 6  -357 
-1.9 1.369 76.5 . 408  1.098 4 8 . 2  198.4 ,6500 1.547 78 .1  .655 . O  -19.6 233.4 -192 
4.0 ,756 102.4 ,282 1.199 2 1 1 . 3  424 .0  -861 1,5380 102.0 1.094 -3.4 -.9 143.1 .248 
4.01 1.47 3.65 13.31 2 /1 /2  101.9 18.8 22.6 ,471 5.107 7.4 254.0 . I  103.10 1.936 
- 2 . 1  . E l 3  103.5 .324 .E22 212.8 445.9 .556 1.0880 107.5 1.252 -1.1 - 5 . 2  336.8  . 382  
-1.1 1.361 lS.1 .418 1.092 52.7 198.4 -6350 1.549 77.6 .651 -.3 -20.3 232.3 . I 9 8  
3.0 .146 100.8 .219 1.117 211.6 429.2 .e49 1.5050 103.3 1.085 - 2 . 5  -.O 151.7 ,247 
4.21 7.61 3.39 13.31 2/1/2 108.8 14.6 19.6 ,412 5.875 6.1 256.9 2.2 101.50 2.010 
-2.6 .883 106.6 .350 .e36 218.0 446.7 . 543  1.1290 100.9 1.260 -1.0 -3.0 341.1 .412 
-1.1 1.365 73.S .431 1.083 S7.9 198.4 .6110 1 . 5 5 2  77.0 ,646 -.I - 2 0 . 1  231 .1  ,206 
2 .4  .736 99.2 ,218 1 . 1 5 1  20S.8 433.5 . 83J  1.1180 103.9 1.076 -2.1 -.9 159.7 , 250  
4.40 7.79 3.24 15.35 2/1/2 109.8 11.7 16.1 .354 6.961 7.5 t 6 0 . 3  6.3 99.70 2.112 
UARS ARRIVAL O A T €  5 2446510 (19 MAY 1986) -- - - -  
4-6130 4-6315.7 .154 98.4 21.0 -.4 .811 85 .0  .263 .194 1 6 5 . 1  444.0 .S86 1.003 104.3 1.233 -3.4 -13.0 314.0 .316 
4-6515.7 4-6570 .318 354.1 -39.9 -8.6 1.374 82.8 .311 1.121 26.8 201.4 .6990 1.543 18.0 ,677 6.8 2.3 2 4 1 . 0  -201 
4-6630 4-6170 .288 213.8 -17.3 -1.2 ,869 112.4 .381 1 . S 1 5  256.8 391.1 .930 2.1010 100.1 1.111 f . 6  34 .1  100.1 . 2 5 9  
14.82 10.15 4.09 4.21 7.61 6.46 13.10 2/1/1 109.2 34.3 44 .7  .594 2.631 46.1 262.1 33.2 122.7D ,969 
4-6140 4-6316.2 . 1 4 0  91.6 20.0 
4-6316.2 4 - 6 5 1 0  .?IO1 355.1 -35.7 
4-6630 4-6780 .269 216.6 -21.3 
14.05 9.89 3.93 
4-6150 4-6316.4 .140 82.5 20.4 
4-6316.4 4-6570 .SO5 355.5 -33.0 
4-6630 4-6190 .254 219.0 -28.2 
13.63 9.51 3.93 
4-6150 4-0325.7 .I51 103.1 15 .4  
4-6525.7 4-6510 ,331 356.7 -9.0 
4-6630 4-6790 .254 219.0 -28.2 
13.78 9.64 4 . 0 5  
4-6160 4-6316.3 ,154 74.1 20.0 
4-6316.3 4-6570 .306 3 5 5 . 2  - 3 5 . 2  
4-6630 4-6800 .266 219.1 -45.4 
14.12 9.97 4.09 
4-6160 4-6324.4 .149 91.2 l 6 . S  
4-6324 .4  4-6570 .322 356.4 -10.2 
4-6630 4-6600 .e66 219.1 -45.4 
14.00 9.91 4.03 
4-6180 4-6326.1 -189 82 .8  16.4 
4-6326.T 4 - 6 5 7 0  ,339 5 5 1 . 0  -8 .2  
4-6630 4-6020 .236 245.8 8.5 
13.86 9.67 4 .54  
- . 4  .E68 
-1.6 1 .314  
-e . i  .a49 
4 . 1 6  7.55 
- . 5  .e61 
-7.1 1.314 
-3.9 .a30 








4.14 7 . 5 4  
-1.2 .e57 
-2.4 1 .312  
-9.4 .E13 
4.09 7.49 







5 . 5 0  
8 1 . 4  
78.1 
109.9 











































































41 .O  


























I .  15so 
.642 
1 .0010 
1 .549  
1 . 7 5 5 0  
.580 
1 0 3 . 1  1.233 
18.0 .677 
100.8 1 . 1 5 7  
2 . 1 7 0  41.1 









10.0 . 6 T 7  
101.0 1.132 
2.821 41.2 






3 . 3  
ts9.2 
- 3 . 3  
s .3  
5 . 0  
P 5 8 . 4  
-3.2 
. 3  
5 .o 

















-18 .7  
41.7 
- 5 . 5  
-12.7 
-1.2 
























131 .6  
105.40 
.307 



















- l . ¶  .e60 97.1 ,284 .EO0 198.8 441.4 .573 1.0270 105.5 1.210 -2.¶ -0 .0  331.0 .338  
-2 .1  1.311 71.6 .403 1.105 4 4 . 5  201.5 .6600 1 . 5 5 1  16.1 .668 .l -%9.2 233.2 .I97 
4.19 1 . 5 8  5.14 14.08 2/1/2 113.7 34.0 25.1 .!I24 4.498 0.8 253.0 - 1 . 5  104.30 1.032 
4-6190 4-6328.9 .220 8 4 . 1  16 .3  -1.8 .E84 100.1 .301 .a01 201.4 445.9 .564 1.OSlD 106.4 1.243 -4.1 -7.0 334.5 .357 
4-6326.9 4-6570 3 5 1  357.1 - 6 . 1  -1.8 1.370 76.5 .410 1.101 48.1 201.5 .6SOO 1 .113  16.4 ,665 - .2  -10.9 212.4 .e01 
4-6630 4-6830 .190 248.1 -2.9 5 . 0  369 104.2 .293 1 .215  222.9 424.4 .8S9 1.5700 103.2 1.099 - 4 . 5  -4.0 141.0 .e81 
13.50 9.21 4.99 4.30 7.69 4.22 13.S4 2/1/2 114.2 22.2 23.1 .411 4.989 7.1 256.0 - . E  102.90 1.880 
-2.2 . E l 0  103.1 .323 .e10 211.4 446.6 .554 1.0810 107.5 1.250 -1.6 -5.1 330.6 .381 
-1.6 1 .368  7 5 . 2  ,420 1.096 52.4 201.4 ,6360 1 . 5 5 5  15.9 ,662 -.4 -20.6 231 .5  .e08 
3 . 5  ,751 102.6 ,281 1.108 217.1 428.1  ,847 1.5290 103.6 1.009 -3 .1  -2.2 1 5 1 . 1  . e 5 5  
4.44 1.84 3.81 13.44 2/1/2 114.9 16.5 20.2 .414 5.696 5.4 E50.8 1.0 101.30 1.944 
9.1 . l e 3  105.8 .301 1.248 228.1 420.1 .e70 1.6210 102.0 i.109 -6.4 -15.3 129.1 .e92 
4-8200 4-6331.6 . 2 5 5  87 .6  16.1 
4-6331 .0  4-6570 . 3 B l  358.9 -5.4 
13 .82  9.30 5.57 
4-6210 4 - 6 3 3 4 . 7  . 2 O S  92.6 15.8  
4-6334.7 4-6570 .410 . 5  -4 .4  
4-6630 4-6850 -168 260.9 -11.9 
1 4 . b l  9.83 6.28 
4-6630 4-6840 . i m  2 5 3 . 7  -8.4 
-2.7 
-1 .4  
2 . 1  
4 .64  
4-6150 4-6319.0 . 1 4 1  88.4 19.1 -.7 ,864 89.9 
4-6119.0 4-6580 . 3 i O  357.5 -32.0 -7.1 1 .375  81.9 
4-0640 4-6190 .289 221.9 - 2 5 . 1  -3.0 .e14 111.9 
14.79 10 .43  3.94 4.36 1.16 6.49 
4-0160 4-6319.0 . l l l  19 .5  19.0 -.I .E64 93.0 
4-8319.0 4-6100 .311  351.4 -33.1 - 1 . t  1,375 01.9 
4-6640 4-6800 . Z l l  224.0 -34.1 -5.7 .e34 110.6 
14 .60  10.23 4.06 4.37 1 . 7 6  6.11 
4-6160 4-0326.? .149 
4-6326.7 4-6560 .326 
4-a.40 4-6600 .277 
14.59 
4-61SO 4-6350.4 .21¶ 
4-6640 4-6630 . e 3 3  
14.91 
4-e~s0.4 4 - 6 ~ ~  . 3 j a  








1 5 . 3  
-6.6 
-34.1 
4 ~ 0 4  
15.6 
- 9 . 0  
, .a 





.e19 106.1 ,348 .e31 216.1 441.4 .542 1.1200 100.9 1.256 -1.0 -3.0 343.3 - 4 1 0  
1.366 1 3 . 6  ,432 1.089 51 .4  201.4 .6190 1.559 1 5 . 2  .e57 -.I -21.0 230.6 .I16 
.146 101.0 .283 1.165 211.3 432.9 .E35 1.4950 104.0 1.079 -2.5 - 2 . 4  159.5 .E55 
8 . 0 3  3 . 5 5  13.43 2/1/2 115.6 13.0 11.2 ,357 6.692 6.0 262.2 4.7 99.60 L.033 
MARS ARRIVAL DATE 2446580 (29 MAY 1986) 
.510 
, e04 
. e 0 1  
.e02 












.794 179.6 443.4 .590 .997 103.9 1.233 -3.2 -12.6 319.6 
1.122 29.1 204.6 ,6940 1 .551  16 .3  .687 5.2 - 3 . 1  238.9 
1 .441  251.5 406.1 .901 1.9810 102.1 1.156 4 .0  3 6 . 1  123.7 
L / 1 / 1  110.1 29.3 40.1 ,626 2.920 38.5 260 .8  28.2 119.20 
,198 100.6 442.4 .591 1.0040 103.9 1.236 - 3 . 1  -12 .1  320.0 
1.122 29.6 204.6 .e940 1.5Sl 1 6 . 3  .e67 5 .3  -2.9 239.0 
1.373 245.9 410.6 ~ 8 9 0  1.8570 lO2.S 1.143 6.6 44.3 133.9 
e / i / i  i i 6 . i  32.4 80.1 .e23 r.oi7 39.4 eei.6 ~ 9 . 4  ii9.50 
177 
8TOPOVER T I M E  3 60 D A Y S  1986 OUTBOUND SWING87 MISSION OURATION = 680 D A Y S  
MARS ARRIVAL O A T €  = 2446460 
29 JAN 1986 
R A l  OECLl 
RA3 OECLS 
R A 5  OECLS 
AERO OVL _ 
1 0 1 . 1  2 0 . 1  
352.9 - 9 . 1  
264.S - 1 4 . 4  
7 .04  4 . 1 6  
87 .4  2 1 . 8  
354.3 -10 .4  
270.4  - 1 5 . 7  
7 .12  3 . 9 0  
76.7 2 1 . 6  
354.6 -10 .6  
271 .6  - 1 6 . 7  
7.60 3 . 9 3  
_. - - 
-_ - 
I 1 V 1 P31 1 TCCEN 3 M A  THE11 THE12 PERIH APHEL PSI  2 V 2 1 2 OECLe R A e  SPEEO2 
I 3 V 3 PSX 3 ECCEN SUA THE13 THET4 PERIH APHEL PSI  4 V 4 I 4 OECLd R A 4  SPEED4 
1 5 V 5 PSI (I ECCEN SUA W E T 5  T H E T I  PERIH APHEL PSI  6 V 6 I 6 OECL6 RAE SPEED6 
-OVA __ EVA---OVO JVR TYPE SUN A SUN R KAPPA-- - A  E INC RAP OECLP E T A  PERIC 
MARS ARRIVAL DATE = 2446460 (29  JAN 19861 - 
-. - - 
LAUNCH SWNG8Y EPEE01 
8WHCBY ARRIVE SPEED3 
DEPART RETURN EPEEOS 
PROP -_ - _ _  - _ _ _  
4-6130 4-6317.3  .159 
4-6517.3  4-6460 .325 
4-6520 4-6610 .136 
14 .28  
4-6140 4-6314.3  .137 
4-8314.3 4-6460 .301 
4-6520 4-6820 . 1 5 3  
11.33 
4-61.90 4-6313.8 .140 
4-6313.8 4-6460 .297 
4-6520 4-6830 ,174 
14 .81  
--- - -  
-.I -870 8 4 . 4  ,268 .793  164 .3  445 .2  , 5 8 1  1.006 1 0 4 . 8  1 .233  -3 .S  -12 .8  315 .9  . s t 5  
- 1 . 1  1.405 79 .9  .448 1 .238  3 3 . 1  149 .7  .6840 1.793A 110.2  . O S 7  .6 - 2 2 . 7  2 6 6 . 2  - 3 1 8  
1 . 9  -682 9 0 . 3  .282 1 . 2 0 6  180.6 423 .0  ,861 1.5460 102.6 1.098 - . I  18 .4  128 .6  ~ 2 4 2  
7 .24  10.61 2 .88  13.21 2 /1 /2  2 7 . 2  1 3 . 0  3 6 . 5  .568 3 .194  12 .9  2 4 3 . 3  - 5 . 7  108.80 1 . 2 4 7  
- . 3  -870 88.1 ,250  .797 171.4 441.5 ,598  .996 103.4 1 .254  - 3 . 4  - 1 9 . 5  312 .9  a 3 0 1  
- 2 . 2  1 .406  8 1 . 6  .442 1 .246  2 7 . 6  1 4 9 . 0  .6950 1.797A 110.2 .661 .8  - 2 2 . 3  267 .0  .317 
1 . 9  .676 88 .4  .296 1 .194  1 7 6 . 2  428 .7  ,841 1.547 104 .0  1 .094  - . l  1 6 . 3  131.9 -262  
1.21 10.58 3 . 2 2  1 3 . 5 5  2/1 /2  26.8  9 . 9  4 0 . 6  ,663 2 . 8 8 6  1 3 . 5  242.7  - 4 . 5  113.10 1 . 2 4 9  
- . 2  .870 91.6  ,248 .BOO 184.8  440.1 .602 .9990 103.2  1 .237  - 3 . 3  -13.6 312.8  -297  
- 2 . 3  1 .406  8 1 . 9  .441 1 .247  26.6 148.8 .6970 1.798A 1 1 0 . 1  ,662  - 9  -22 .3  267.1 -316 
1 . 9  .670 8 6 . 3  .312 1.183 1 7 1 . 8  434.5 ,814 1 . 5 5 3  1 0 5 . 1  1 .089  - . I  1 4 . 4  143 .0  .e85 
t . 2 1  1 0 . 5 8  3.67 13 .95  2 /1 /2  2 6 . 1  6 . 9  4 0 . 9  .6J9  2.860 l S . 6  242 .9  - 4 . 2  114.00 1 .264  __ - _  MARS ARRIVAL DATE = 2446470 t 8 FEQ 1980) ' - . -- __ - 
- . 6  .869 8 4 . 1  .271 .792 163.5 4 4 5 . 8  . S T 7  1 .007  1 0 4 . 9  1 . 2 3 2  - 3 . 5  -12.6 3 1 7 . 0  
-2.2 1 .393  79 .2  .432 1.190 3 6 . 7  156 .6  .6170 1.704A 1 0 5 . 8  .638 .6 - 2 2 . 6  264 .8  
2 . 0  .689 9 1 . 7  .276 1 .203  184.5 4 2 1 . 7  ,872  1 .5350  102 .1  1 .097  - . 3  1 7 . 3  129 .3  
6 . 2 3  9 . 6 1  2 .74  13.09 2/1/2 3 3 . 2  13.8 33 .1  .513 3.514 1 3 . 0  242.6 -6.3 106.60 
- . 3  .869 88 .2  .252 .796 174 .6  442 .0  ,595 .996 103.5 1 .234  -3.4 - 1 3 . 4  313.9 
-2.3 1.395 8 0 . 9  .425 1.198 31.0 155.9 .6890 1.7071 105.8 .643 .8 - 2 2 . 1  2 6 5 . 8  
1 . 9  .682 9 0 . 0  .287 1.191 179 .9  4 2 7 . 3  ,850 1 . 5 3 3  1 0 3 . 4  1 .093  - . 2  15.6 138.4 
6 . 1 9  9 .37  3 .03  13.37 2 /1 /2  3 2 . 3  10 .7  36.8 ,652 3.168 13 .4  241.8 - 4 . 6  110.80 
4-6130 4-6318.C ,163 102 .7  1 9 . 6  
4-6318.2 4-6470 .330 3 5 0 . 1  - 9 . 0  
4-6.930 4-6810 .129 263 .3  - 1 3 . 2  
1 3 . 1 1  6 . 9 4  4 . 2 0  
4-6140 4-6311.1 
4-631¶.1 4-6470 




4-6160 4-6315.2  
4-6315.2 4-6470 
4-6530 4-6640 
.138 8 9 . 2  2 1 . 4  
-304  351 .4  -10.4 
. I 4 4  2 7 0 . 0  -14 .8  
13.14 6 . 9 4  3 .91  
-140 7 8 . 2  2 1 . 3  
,299  3 5 1 . 7  -10 .7  
.162 276.1 -16.0 
13 .13  7.34 3 . 9 3  
*156  72.0 2 0 . 4  
-304 351.4 -10.4 
,184 2 8 1 . 3  -16 .8  
1 4 . 2 0  8.01 4 . 1 1  
-.3 ,869 9 1 . 4  .249 .799 184.1 440 .5  .600 ,9980 103 .3  1 .236  - 3 . 3  - 1 3 . 5  3 1 3 . 7  . e 9 9  
-2.3 1.391 81.2 .423  1.200 2 9 . 8  1 5 5 . 7  .692O 1.708A 1 0 5 . 8  ,844 . 9  -22 .0  2 6 6 . 0  .e78  
1 . 9  ,676 88.0 .301 1.180 1 7 5 . 3  432.9 .BE5 1 .335  1 0 4 . 8  1 .088  - . 2  1 3 . 5  1 4 3 . 6  . e 7 2  
6 . 1 9  9 .57  3 .41  13.72 2/1/2 3 2 . 2  7 .8  3 7 . 3  .673 3.130 13.5 241.8 - 4 . 2  111 .90  1 .434  
- . 4  e869 9 4 . 2  , 2 5 5  .a04 192 .1  440 .2  .199 1.0080 103.5  1 .239  -3.2 -12 .9  311.0 .304 
- 2 . 3  1 .395  80.8 ,425 1 .198  31.2 155.9 .6890 1.707A 101.8 ,643 .8 - 2 2 . 1  265 .8  ,278  
1.8 . 6 7 1  85.7  .319 1 .169  170 .8  438 .5  .796 1 . 5 4 2  106.4 1.083 - . 2  11.2 150.6 . e 9 3  
6 - 1 9  9 . 1 7  3 .90  14.14 2/1 /2  3 2 . 3  5 . 0  3 5 . 1  .648 3.261 12.9 242.4  - 4 . 1  l i l . 3 0  1 . 4 6 6  
-- __. MARS ARRIVAL DATE = 2446480 (18 FEB 1988) - 
- . 7  .a68 83.8  .274 ,792  162.9 446 .4  , 1 7 5  1.009 
-2.2 1 . 3 8 5  78 .6  .420 1 . 1 5 8  39 .5  162 .9  .6710 1.644A 
2 .1  .696 9 3 . 1  -270 1 . 2 0 2  188.8 4 2 0 . 6  .877 1.5260 
5 .42  8.80 2.64  12 .98  Z / l / 2  3 9 . 9  14 .6  30.6 ,541 
- . 4  .e68 88.0 . e53  .795 L74.1 442 .4  .594 .996 
- 2 . 3  1.387 8 0 . 4  ,412  1 .166  3 3 . 5  162.1 .6850 1.647A 
2 . 0  ,689 9 1 . 5  ,280  1 .189  183 .8  426 .0  . E 3 7  1.5210 
5 . 3 8  8 . 7 7  2 . 8 7  13 .23  2/1 /2  3 8 . 8  11.1 3 4 . 3  ,644 
-- 
- 1 2 . 1  
-22 .4  
16.1 
- 6 . 7  
-13 .3  
-21 .e 
1 4 . 3  





1 0 5 . 0 0  
3 1 4 . 7  
263 .9  
136 .8  
109 .40  
- 
, 3 3 3  




, 2 4 6  
. e43  







1 0 5 . 1  1 .232  - 3 . 5  
101 .7  .626 .6 
1 0 1 . 7  1 .097  -.I 
3.785 13.0 242.2 
103.6 1.234 -3.4 
101.8 .631 .8 
1 0 2 . 9  1 . 0 9 2  - . 4  
3.395 1 3 . 3  241.2  
.166 103 .9  1 9 . 1  
. 3 3 3  348 .9  - 8 . 9  
.123  261 .3  - 1 t . 7  
1 2 . 3 0  6 .88  ' 4 . 2 4  
.139 9 0 . 4  21.1 
.305 349.6 -10.1 
.136 268.8  - 1 3 . 7  
12.18 6.80  3 . 9 2  
.139 79 .2  2 1 . 1  
.300 349.8 - 1 0 . 9  
. l 5 1  2 7 5 . 7  - 1 5 . 1  







4-8170 4-6317.1  
4-8S17.1 4-6480 
4-6540 4-6850 
- . 3  -868 9 1 . 2  ,250  .799 183 .6  4 4 0 . 8  .599 .9980 1 0 3 . 3  1 .236  - 3 . 3  - 1 3 . 4  3 1 4 . 3  . S O 0  
- 2 . 4  1 .387  80.8 .411 1 .168  32 .2  1 6 2 . 0  .6880 1.648A 101.8  .632 . 9  - 2 1 . 7  264 .2  .246  
1 . 9  .683 8 9 . 6  .e92  1 .177  1 7 9 . 1  431.1 .834 1 . 5 2 0  104.2  1 .087  - . 4  12 .3  144.1  .261 
5 . 3 8  8 . 7 8  3 . 1 9  1 3 . 5 3  2/1/2 3 8 . 6  8 . 7  34 .8  ,668 3.347 1 3 . 4  241.2 - 4 . 0  110.50 1 . 5 6 8  
. 1 5 1  72.8  2 0 . 2  - . 4  ,869 9 4 . 1  .251 , 8 0 3  192.1 440.4 .S98 1.0080 103.6  1 .239  - 3 . 2  - 1 2 . 8  3 1 5 . 6  .305 
- 3 0 5  3 4 9 . 6  -10.8 -2.5 1.387 8 0 . 4  .412 1 .166  3 3 . 4  162.1 ,6850 1.648A 101.8 ,631 .8 - 2 1 . 8  264 .0  .246 
. l 7 1  281 .8  - 1 6 . 1  1 . 9  .677 87.5 .307 1 .166  174 .4  436 .9  -808  1.523 105 .6  1.081 - .4  1 0 . 2  151 .2  .e81  
13 .09  r . 7 0  4 . 1 0  5 . 3 9  8 .77  3 .60  13.89 2 /1 /2  38 .8  1 . 9  33.4 .646 3 .482  12.8 241.8  -3 .8  110.10 1.603 
,180 70.9  1 9 . 4  
, 3 1 7  349.2  - 9 . 8  
.195 287 .2  -16.8 
13.95  8 . 5 5  4 .41  
- . 6  .E71 9 6 . 9  ,267 . B O 9  199.7 440 .7  ,593  1.0250 104.2  
-2.3 1.386 79.6 .416 1 .163  36 .1  162.4 .6790 1.647A 101.8 
1.8 .671 81.1  ,326 1 . 1 5 5  169.8 442 .3  -779  1 .532  107 .2  
5 .40  8 . 7 9  4 . 1 3  14 .34  2 /1 /2  39.2  3 . 3  3 0 . 8  .597 3 .764  
MARS ARRIVAL DATE = 2446490 I28 FEB 1986) -- . ___ - 
- . 8  .E68 8 3 . 4  -278 ,791 162 .2  441 .1  .571 1.010 1 0 5 . 3  
- 2 . 2  1 .379  78.1 .413 1.131 4 1 . 9  168.7 .6680 1.604A 9 7 . 7  
2 . 3  .704 9 4 . 8  .266 1.201 192.9  419 .6  ,881 1.5210 101.4  
4 . 7 9  8 . 1 8  2 . 5 8  12 .91  2 /1 /2  4 7 . 6  1 1 . 4  28 .8  ,526 4.018 
- . 4  ,868 8 7 . 8  .214 .795 173 .6  442 .7  .592 ,997 1 0 3 . 7  
- 2 . 4  1.381 8 0 . 0  .404 1.144 3 5 . 4  167.9 .6820 1.606A 9 7 . 9  
2 . 1  a697 9 3 . 0  ,274 1.188 188.0 424 .9  ,863  1.1150 102.5 
1 . 7 5  8 .14  2 .75  1 3 . 1 2  2 /1 /2  46 .1  12 .4  12 .4  .636 3 . 5 8 1  
- . 4  .868 9 1 . 1  ,211 .798 1 8 3 . 2  441 .1  ,598  .9980 1 0 3 . 4  
- 2 . 5  1.381 8 0 . 1  ,402  1.146 33.9 167.7 , 6 8 5 0  1.607A 9 8 . 0  
2 . 0  ,690  9 1 . 2  .283 1 . 1 7 s  1 8 3 . 1  430 .2  .a42 1.5080 103.7  
4 . 7 4  6 . 1 3  3 . 0 1  13.37 2/1 /2  4 5 . 8  9.5  53.0 .664 3 . 5 1 8  
- . 4  .E68 93.9  .e56 ,802  191.7 440 .7  ,597 1 .0070 1 0 3 . 6  
- 2 . 4  1 .381  8 0 . 1  .403 1.144 35 .0  167.9 . 6830  1.606A 9 8 . 0  
1 .9  .684 8 9 . 2  .296 1 .163  178 .2  435.4 .El9  1 .507  104 .9  
4.75 8.13 3 . 3 5  13.68 2 /1 /2  4 6 . 0  6 . 9  31.7 ,643 3.617 
1 . 2 4 2  - 3 . 1  - 1 1 . 7  
.629 - 7  -22 .1  
1 . 0 7 6  - . 4  7 . 7  
i 1 . 7  242 .9  -3.6 
317.9  
263 .4  







281 .3  
137 .2  
108 .30  
314.9 
261 * a  
144.4 
109 .60  
3 1 6 . 1  
261 .3  
1 S 1 . 7  
109 .20  












, 236  
I . a r e  
.301 
,220  
. e 5 1  
1 . 6 7 P  
* 306 
. 220  
.e69  
1 . I 1 0  









4-6160 4-6316.0  
4-6316.0 4-6490 
4-6150 4-6840 
.170 105.5 18,s 
. 3 3 8  348.1 - 8 . 8  
. l Z O  258.5 -10.0 
11.66 6 . 8 7  4 . 2 9  
1 . 2 3 2  - 3 . 5  - 1 2 . 4  
.e19  .I - 2 2 . 2  
1 .097  -.8 1 4 . 6  
1 3 . 1  242 .2  - 7 . 1  
.140 9 1 . 6  20 .7  
,307 148 .4  - 1 0 . 7  
. I 3 0  266 .8  - 1 2 . 4  
11.44 6 . 6 9  3 . 9 3  
1 .233  - 3 . 4  - 1 3 . 2  
.625 .6 -21 .4  
1 .091  - . 7  1 3 . 3  
1 3 . 2  241 .0  - 4 . 4  
.139 8 0 . 2  2 0 . 9  
.301 348.6  - 1 1 . 2  
.142 2 7 4 . 3  - 1 4 . 2  
11.66 6 .93  3.93 
1 . 2 3 5  - 3 . 3  - 1 3 . 3  
,626 .9 - 2 1 . 2  
1.086 - . 6  11 .5  
1 3 . 3  241 .0  -3.6 
1.238 - 3 . 2  - 1 2 . 7  
. 6 2 5  . 8  - 2 1 . 4  
1 . 0 8 0  - . 6  9.3 
12.7  241 .6  - 3 . 5  
,154 73 .8  2 0 . 1  
, 3 0 8  348.5 -10.6 
-159 261 .4  - 1 5 . 4  
12 .19  7.44 4 . 1 0  
. S i 8  348 .2  - 1 0 . 0  
,180 287.6  - 1 6 . 2  
1 2 . 9 5  8.20 4 . 4 0  
,335 348.1 - 9 . 0  
.LO5 293.0  -16 .7  
13 .99  9 . 2 1  4 .83  
. i 7 m  7 1 . 4  $ 9 . 3  
:209 7 2 . 6  1 8 . 7  







- . 6  .E70 96 .7  .e67 .a08 199.3  440 .9  .592 1 .0240 1 0 4 . 2  1.Z42 - 3 . 0  - t 1 . 6  3 1 6 . 4  - 3 1 8  
- 2 . 3  1 . 3 8 0  79.4 ,407 1 ,141  3 7 . 7  168 .2  .6760 1.605A 9 1 . 9  .623  . 7  -&!l.7 260.7 e221 
1 . 6  .678 8 7 . 0  .312 1 .112  173.4  440 .7  .792 1 .512  106 .3  1 . 0 7 5  - . 6  6 .3  1 5 8 . 0  -290  
4 . 7 6  8.11 3.80  14 .05  2 /1 /2  4 6 . 6  4 . 4  2 9 . 3  ,596 3 .950  11.6 242.7  -3.2 1 0 8 . 0 0  1 . 7 5 8  - . 9  
- 2 . 2  
1 . 7  
4 . 7 9  
.e74  
1 .379  
,672 







1 .378  
.701 
7 .66  
.BO7 
1.377 . 698 
7 . 6 5  
9 9 . 6  .284 . E l 6  206.4 441 .4  
78 .2  .412 1 .136  4 1 . 4  168.6 
6 4 . 4  -333 1 .142  1 6 8 . 7  446 .0  
4 . 3 8  14 .53  21112 4 7 . 4  2 . 3  
I8 ARRIVAL DATE :: 2446500 (10 U4 
8 2 . 9  .282 ,790  161 .2  447.9 
77.6 .409 1 .118  4 4 . 2  174 .1  
9 6 . 0  .264 1 . 2 0 2  197.4 418.8 
2 .57  12.80 2/1/2 56.1 16.4  
8 7 . 6  .e56 a794 173.0 443 .2  
79 .7  .398 1 .128  36 .9  1 7 3 . 3  
9 4 . 5  ,269 1 .181  192.4 423 .9  
2.68 13.04 2 / 1 / 2  14.3 13.3  
.584 1.0470 1 0 5 . 1  
.6670 l.604A 9 7 . 3  
,761 1 .122  108 .0  
2 6 . 3  , 5 3 5  4.404 
i R  1986) 
. 567  1.013 101.6 
.6800 t.576A 9 4 . 1  
.E85 1.5190 101.2 
2 7 . 3  ,509 4 . 2 3 1  
.591 .997 103 .9  
.E790 l .178A 94 .4  
.E87 1.5070 102 .2  
31.1 .627 3.732 
1 .247  - 2 . 8  - 1 0 . 1  3 2 1 . 5  
.620 .6 - 2 2 . 1  259 .7  
1 . 0 6 9  -.6 4 . 1  165.9 
1 O . Y  244.4  - 2 . 4  106 .40  
. 3 3 5  
.31s 
.seo 




, 6 4 3  





.200  . c44 
* 748 
-12 .3  320.3 
- 2 1 . 9  255 .6  
12.9 129.9 
- 7 . 6  102.40 
- 1 3 . 1  316 .2  
- 2 0 . 9  257 .8  
l e . 0  137.3  
- 4 . 2  107.40 
4-6130 4-6320.9 








- .9  
- 2 . 2  
2 . 5  
4 - 3 3  
- . 8  
- 2 . 5  
2.3 
4.27  - * 4  
-2 .5  
4 . 2 8  
e . 1  
.175 1 0 7 . 0  1 8 . 0  
-344 347 .9  - 8 . 7  
,120 2 5 4 . 6  - 8 . 1  
1 1 . 2 5  6 . 9 3  4 . 3 1  
1 .231  - 3 . 5  
,616  .I 
1.097 -1 .1  
1 3 . 2  242 .7  
1 . 2 3 3  -3 .4  
.623 a 8  
1.091 -.9 
1 3 . 1  C41.2 
.141 93 .1  2 0 . 4  
.310 347.9 -10.8 
.126 263.4  -11.0 
10.00 6.63  3 . 9 5  
.139 81.4  20.6 
,302 348.0  -11.4 
-136  271.9  -13 .1  
11.06 6.10 3.93 
9 0 . 9  .211 ,797 182.7 441.4 ,597 .9980 1 0 3 . 5  1.235 - 3 . 3  - 1 3 . 2  315.6 
80.2 ,596 1 .130  31.2 173.1 .6830 1.5181 9 4 . 1  .6Z4 . 9  -20.6 258.2  
9 2 . 8  .E77 1 .114  187.3 4 e 9 . 0  .E48 1.4990 103.2 1.086 -.a 1 0 . 3  144 .1  
c . 8 7  13.2, e w e  53.9  10.4 s i .8  .e50 3.685 13.2 241.1 - 3 . 1  ~ O I . D D  
17 8 
STOPOVER T I M E  s 60 D A Y S  MISSION DURATION 5 680 D A Y S  
M A R 3  ARRIVAL C I T E  i 2446SOO 
10 MAR 1986 
I 1 V 1 631 1 ECCEN SHA THE11 THE12 PERIH APHEL PSI 2 V 2 I 2 OECL2 R A 2  SPEED2 
I 3 V 3 PSI 3 ECCEN 3MA THETS THE14 PERlH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEED4 
1 1 V 5 PSI 5 ECCEN SHA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 RA6 SPEED6 
- OVA-EJA-OVO--E_VR . --TYPE SUN A SUN R KAPPA _ _ _  - A  E INC RAP OECLP E T A  PERlC 
- . 9  - 8 1 3  99.4 .284 .E15 205.9 441.7 .584 1.0460 105 .1  1.241 -2 .8  -10 .0  322.1 ~ 3 3 5  
-2.3 1.315 18.1 ~ 4 0 1  1.121 42.4 173.9 .665D 1.57lA 94 .2  .618 .6 - 2 1 . 1  256.2 .eo2 
1.1 e679 86.5 ,318 1.138 112.3 444.3 .716 1.500 107 .1  1.061 - s 7  3 .2  166.4 -299  
4.31 7 . 7 1  3.99 14.21 21112 55.7 3.3 25.4 ,535 4.549 10.0 244.6 -2 .0  lO5.9D 1.897 
-1 .3  ~ 8 1 9  102.4 -305 .825 212.3 442.3 .574 1 . O l l D  106.2 1.233 - 2 . 4  - 8 . 1  325 .8  , 3 5 8  
-2 .1  1 . 3 1 3  1 6 . 1  .414 1.114 41.0 114.5 .6520 1.576A 93 .9  .614 .4 - 2 2 . 1  2 5 4 . 1  -204 
1 . 6  -673  8 3 . 1  .340 1.128 161.5 449.5 -144 1.512 108 .1  1.061 -.I .4 173.4 ~ 3 2 5  
4.35 7.15 4 .63  14.72 2 /1 /2  51.0 2.3 22 .1  ,469 5.229 8.2 246.9 - . E  104.50 1.902 
1986 OUTBOUNO S W I N G B Y  
_. . - __ . 
MARS ARRIVAL DATE I 2446510 ( 2 0  MAR 19861 - - -_ - 
- 1 . 1  ,866 82.3 .288 ,189 160.0 449.0 .561 1.016 106.0 1.230 -3 .6  -12.2 322.1 - 3 5 2  
-2.2 1.371 77.0 .409 1.106 46.5 179.1 ,6540 1.559A 90 .6  .616 .4 -21.5 210.9 ,190 
2.8 ,721 91.5 .263 1.204 202.2 418.1 .e87  1.5200 101 .1  1 . 0 9 1  -1.5 10 .8  129.8 . e l 8  
4.03 7.42 2.63 12.84 2/1/2 65 .1  1 7 . 5  26 .0  .485 4.439 13.5 2 4 3 . 1  -8 .4  101.10 1.667 
- .6  ,866 81.3 ,258 .193 112.2 443.1 .588 .998 104.0 1 .233  - 3 . 4  -13.0 317.3 ~ 3 1 2  
-2 .5  1.313 19.4 .395 1 .111  38.3 118.3 .6160 1.159A 9 1 . 1  .624 -8 -20.3 253 .6  0186 
2.5 .713 96.0 ,267 1.188 191.0 423.1 . e l 1  1.5050 102.0 1.091 - 1 . 2  10 .4  131.4 .e27 
3.94 7.33 2.67 12.99 21112 63.2 14.2 30.0 .616 3.858 13.0 2 4 1 . 8  -4.0 106.10 3.760 
.. -. __ __ . - 
LLUNCH SUNGBY 3PEEDl R A l  OECLl 
SWNGBY A R R I V E  SPEED3 R A 3  OECL3 
D E P A R T  RETURN 8PEED5 R A 5  DECLS 
PROP AERO DVL- -. .. - . - 
4-6180 4-6319.9 e208 13 .1  18 .6  
4-6319.9 4-6500 - 3 3 5  341.8 - 9 . 1  
4-6160 4-6860 ,188 293.4 -16 .1  








- -  


































-5 .8  
4.45 
1 9 . 9  
-10 .9  
- 9 . 4  
3 .91  
20.3 
- 1 1 . 1  
- 1 2 . 0  










-.I .E66 90 .1  2 5 2  3 9 1  182.0 441.8 .595 .9980 103.6 1.235 - 3 . 3  - 1 3 . 1  316.4 .SO4 
-2.6 1.374 80.0  ,392 1.120 36.3 178.1 .6810 1.559A 91.2 .625 1.0 - 1 9 . 9  2 5 4 . 2  e l65  
2 . 2  .TO6 94.4 .213 1.113 191.8 428.0 -853  1.4930 102.9 1.085 -1.1 9 . 1  144.8 ~ 2 3 9  
3.92 1.32 2 . 1 9 1 3 . 1 6 2 / 1 / 2  62 .1  11.4 30 .9  ,652 3.158 1 3 . 1 2 4 1 . 6  - 2 , 8 1 0 8 . 4 0 1 . 1 9 8  
4 - 6 1 6 ~  4-63i7.0 
4-6311.0 4-6510 
4-6570 4-6640 
.113 1 5 . 6  19 .7  
,307 341.9 -11.3 
. I 4 1  277.3 -13 .8  







1 . 8  .692 
3.95 1.35 
-1 .0 .e12 
-2.3 1.312 
1 . 1  .686 
3.99 1 . 3 8  
93.6 ,251  .BO1 190.6 441.3 
19.8 .393 1.119 37 .1  118.2 
92.6 .E81 1.160 186.6 433.0 












24 .9  
1,0060 103 .1  1.237 -3.2 - 1 2 . 1  311.4 . 3 0 7  
1.559A 91 .2  .625 ,9  -20 .1  2S3.9 ,185 
1.4850 103.9 1.019 - 1 . 0  1 .1  152.3 .251  










. I 1  
.31 
. 1 5  
1 1 . 5  
.2c 
- 3 3  




285 .5  -14.9 
1.84 4.31 
73.8 18.4 
348.0 -9 .2  
292.8 -15.6 
8 .41  4.79 
96.4 .268 .BO6 
19.0 .391 1.118 
90 .6  .291 1.147 
3 .21  13.63 2/1/2 
99 .3  ,284 ,814 
18.0 ,403 1.111 
88.4 ,305 1.136 
3 .61  15 -95  21112 
, 198.3 441.4 
, 39.6 118.4 
181.4 437.9 
63.5 6.4 
1.0220 104.3 1 .241  -3 .0  -11.4 319 .1  .316 
1.559A 91 .1  -623 .8  - 2 0 . 5  253.2  . l e6  
1.4810 105.0 1.013 -.9 4 . 8  159 .6  .e61 
1.0440 105 .1  1.246 -2.7 -9 .9  322.8 ,331 
1.559A 90.9 .620 .6 -21 .1  252.0 . I 8 6  
1.482 106 .3  1.066 - .9  2.2 166.8 .e85 
.534 4.641 9 .9  241.1 -1 .1  105.60 1.945 
.593 4 . 1 1 1  11.4 243.4 -2.c 1 0 7 . 1 0  1 .684 
205.3 441.9 
43 .2  118.7 
, 176.3 442.8 
! 6 4 . 1  4.4 
-1.4 ,818 102.2 ,304 .824 211 .1  442.6 .513 1.0140 106.2 1.252 -2 .4  -8.0 326.5 .358 
- 2 . 1  1.370 16.8 .411 1.105 41 .6  119.2 .6510 1.559A 9 0 . 6  .615 - 3  - 2 1 . 6  250 .5  .190 
1.5 ,680 8 5 . 9  .324 1.125 111.3 447.8 .161 1.489 101.7 1.060 - . 9  -.I 174.0 .SO7 
4.04 7.44 4 .19  14.37 2/1/2 65 .8  3 .0  21.7 .469 5 .321  8 .1  247.S . 2  104.00 2.028 - MARS ARRIVAL DATE : 2446120 (30 MAR 19861 __- 
-1 .3  .864 81.3 ,298 .181 158.3 450.6 ,552 1.022 106.7 1.230 -3 .7  -11.9 324.6 ,565 
-2 .1  1.368 76 .2  . 4 l l  1 .091 49.4 183.1 ,6460 1.548 87 .4  .619 . 2  -21.2 2 4 5 . 5  . l e 3  
3 . 3  .131 98 .9  .264 1.208 201 .1  411 .1  .e89 1.5260 101.0 1.099 -2 .0 8 . 1  129.4 -219  
3.88 1.28 2 . 1 1  12.86 2 /1 /2  15 .5  19.1 24.7 .451 4 . 6 1 2  1 4 . 1  241.3 - 9 . 8  99.30 1 , 6 5 1  
4-6130 4-6324.4 .194 112.0 1 6 . 2  
4-6324.4 4-6S20 .365 349.3 - 1 . 7  
4-6580 4-6810 .is0 246.6 - 3 . 4  
11.26 7.38 4 . 6 1  
4-6140 4-6303.0 .133 6 1 . 1  26.9 
4-6303.0 4-6520 ,273 3 1 4 . 1  -42.4 
4-6580 4-6820 .le8 255 .1  - 1 . 7  
1 O . S l  6 .60 3.86 
a9 .E82 91 .9  -230 . e l 0  186.2 434.1 ~ 6 2 4  .9960 101.8 1.241 -3,s -16.3 298.5 .275 
-1.1 1.315 86.5 .361  1.131 13 .0  181.7 .7110 1.546 89.0 .641 6 . 3  - . I  255.6 . l e 5  
2 . 1  , 1 2 3  97.5 ,266 1.190 201.8 422.4 ,814 1.5010 101.8 1.092 -1.6 8.6 137.2 .226 
3.92 1.31 2 . 1 3  12 .91  2/1/2 10.1 15.4 5 4 . 3  .804 2.192 43 .5  250.3 2 5 . 5  132.90 .959 
- . I  .665 86 .9  .261 ,192 171.2 444.5 .Sa5 ,999 104.2 1 .232  -3.4 -12.8 318.6 .316 
-2.5 1.371 79.1 .394 1.110 39.6 182.9 .6730 1.547 88.1 . 6 2 1  .8 - 1 9 . 1  249.0 . 1 7 1  
2 . 7  .123 91.5 .e66 1.190 201.8 422.4 .814 1.5010 101.8 1.092 - 1 . 8  6 . 6  131.2 .226 








4-631 1 . 7  
4-8560 
4 - 6 1  10 




4 -6580  
4-6190 








.I45 91 .1  19 .3  
.316 348.4 - 1 0 . 8  
,128 255 .1  - 7 . 1  



















.140 84.6 1 9 . 9  
,306 348.4 -11 .8  
.130 264.3 -10.8 
10.42 6.11 3.93 
-,I .881 90.4 ,254 ,196 181.2 442.3 ,594 .9980 103.7 1.234 - 3 . 3  -12.9 311.4 .306 
-2 .1  1.372 19.8 .390 1.113 3 1 . 2  182.7 .679D 1.147 8 8 . 3  .629 1 .0  - 1 9 . 1  249.8 .I16 
2.4 .115 95.9 .210 1.174 196.5 421.2 . a51  1.4910 102.7 1.086 -1 .3  7 . 7  144 .9  .e35  
3 . 7 1  1.11 2 . 1 1  i s . i i  21112 11.9 12.4 30.2 ,644 s.034 13.0 242.5 -2 .0  107.90 1.824 
.152 17.0 19.4 
.SO8 348.4 -11 .6  
,131  213 .7  - 1 3 . 0  
10.68 6.96 4.01 
- , 6  .E66 93.4 ,258 .BOO 189.9 441.7 ,594 1.0060 103.8 1 . 2 3 1  -3.2 -12.4 318.4 . S O 0  
- 2 . 6  1.372 79.6 ,391 1 .112  31 .8  182.8 ,6110 1.541 88.2 .629 .9 - 1 9 . 3  249.6 ,116 
2 . 1  . T O 7  94 .2  .E l6  1 .160  191.2 432.0 ,840 1.4190 103.6 1.019 - 1 . 2  6 . 0  152.4 .E46 
3.72 7 -12  2.89 13.28 2 f 1 / 2  12.1 9 . 1  29.4 ,632 3 . 9 4 1  12 .5  243.0 - 1 . 6  107.90 1 . 8 6 3  
,175 14 .1  18 .8  
.319 348.4 -10.6 
. 1 4 l  282 .7  -14.4 
11.19 7.15 4 . 3 5  
.204 74.7 18 .2  
,336 348.6 -9 .3  
,162 291.1 -15 .2  
11.95 8.16 4.76 
.259 7 1 . 1  11.9 
,318 349.1 - 8 . 0  
.181 298 .1  -15.5 
12 .91  9 .12  1 .29  
- . 8  .E61 96.2 .268 , 805  191.7 441.8 ,589 1.0200 l Q 4 . 3  1 .240  -3 .0  -11.3 320.6 . S i 9  
- 2 . 5  1.311 18.9 .395 1.109 4 0 . 2  185.0 .e120 1.547 8 8 . 1  ,621  .6 -19.6 2 4 6 . 8  . 1 1 7  
1.9 , 100  92 .3  .284 1.146 185.9 436.8 .e21 1.4720 104.5 1.073 -1 .1  3.6 159.8 .e58 
3.14 1.14 3 .10  13.49 2/1/2 72.7 1.4 21.3 .591 4 . 2 3 3  11.3 244 .2  - 1 . 1  106.90 1.009 
- 1 . 1  .810 99 .1  ,285 .81Z 204.7 442.3 .582 1.0420 lOS.1 1 . 2 4 5  - 2 . 1  - 9 . 1  3 2 3 . 6  .336 
- t . 3  1.310 71.9 ,400 1.105 43.7 183.2 ,6630 1.148 81.9 ,624 .I -20.4 e41.8 ,179 
1 . 1  .693 90.2 .291 1.134 160.6 441.5 .799 1.4690 105 .6  1.066 -1.0 1 . 3  161 .2  . e 7 4  
5.19 7.19 3 .40  13.15 2 /1 /2  1 3 . 1  5.4 24.6 . 5 3 4  4.688 9.6 245.9 -1 .0  105.40 1.968 
-1.4 -816 102.0 .304 .e22 211.1 443.0 , 5 1 2  1.0120 106.2 1.251 -2 .3  - 7 . 8  3 e 7 . 4  - 3 5 a  
-2 .1  1.369 16.6 .408 1.099 4 8 . 0  183.6 .6500 1.548 8 1 . 5  .620 . 3  - 2 1 . 1  2 4 6 . 1  . l e 2  
1 . 5  .e87 87 .9  A10  1.123 115.3 446.2 . I 1 5  1.411 106.9 1,059 -1 .0  -1 .5  114.4 - 2 9 2  
3.66 7 .21  3 .82  14.09 2 /1 /2  1 5 . 0  3.9 21.5 .4lO 5 . 3 5 6  8 . 1  248 .3  .I 103.80 L.047 
.2l8 82.4 11.5 
,385 3 5 0 . 0  - 6 . 8  
.205 305.1 -11.4 
14.30 10.36 5 . 9 1  
-1 .9  .a84 105.0 .329 .a35 216.8 443.1 ,561 1.1090 101.5 1.259 -1 .0  -5.1 351 .1  . a 8 5  
- 2 . 0  1.367 1 5 . 0  ,419 1.091 5 3 . 1  184.0 .6340 1.549 8 1 . 1  . 6 l 5  .I -21.5 L44.1 . l e 6  
1.3 .e81 8S.2 .330 1.112 110.2 451.0 . 7 4 5  1.479 108.4 1.053 - 1 . 0  - 4 . 3  181.6 e 3 1 5  
5 - 9 5  1 . 3 5  4.39 1 4 . 5 2  2/1/2 16.7 3.4 18.2 .406 6 .321  7 .3  251.3 3 . 1  102.00 C.158 










4-6305.3 ,130 17.2 26 .9  
4-6530 ,281 353.0 -41.6 
4-6610 .143 243 .4  -.I 
10.66 6.85 3.63 
. 8  .880 88.4 .235 .804 174.9 436.6 .615 .993 1 0 2 . 2  1.238 -3.4 -14.9 301.2 .e81 
-1 .8  1 . 3 7 4  85.6 ,366 1.126 16.5 186.2 .7130 1.538 86.5 .646 6.3 .6 251.8 - 1 8 0  
4.0 .742 100.5 .268 1.214 212.3 417.0 .E89 1.5390 101 .1  1.100 - 2 . 8  4.5 128.7 - 2 2 3  
3.81 1 .21  3.02 12.93 2 /1 /2  78.8 21.3 11.6 .764 2.281 43.8 2S l .6  27.7 129.90 ~ 9 8 3  
-1.7 .E62 79.1 ,316 .784 115.8 453.3 . 5 3 1  1.032 107.8 1.220 -3.8 - 1 1 . 8  328.5 e388 
-1 .9 1.366 74.8 .419 1.088 13.8 188.0 .6320 1.544 84 .3  ,621 .O -21.0 L39.8 . l e 5  
4.0 .Y42 100.5 .268 1.214 212.3 411.0 .889 1.5390 JO1. l  1 .100 -2 .6  4 . 5  128.7 -223  
3.91 7.30 3.02 12.93 2 /1 /2  65.9 21.3 L3 .1  ,400 5.001 35.6 241.9 -12.4 96.10 1.599 
4-6327.6 . t i 5  116.1 14.6 
4-6530 .388 351.J -6.6 
4-6610 ,143 243.4 - . 5  
11.83 7.92 4 .91  
4-6339.5 .332 126.9 10.3 
4-6130 .511  358.1 - 3 . 1  
4-6810 .143 243.4 -.I 









71.3 .415 .716 148.1 464.8 ,454 1.099 114.P 1.224 - 5 . 0  -10.7 342.1 e 5 1 1  
61.9 .471 1.050 14.3 189.2 .5490 1.551 81.8 .594 - . 7  -21.4 232.4 ~ 2 1 5  
100.5 .268 1.214 212.3 417.0 .E89 1.1390 101.1 1.100 -2.8 4 .5  128.7 




4-6140 4-6305.7 . 1  
4-6305.1 4-6530 .2  
4-6590 4-8020 .1 
10. 
4-63ZO.t 4-6530 . 3  
4-8190 4-8820 . I  
10. 
4-0140 4- ISL LO.^ .i 
61.1 25.9 .6 ,819 91 .1  .e34 .a07 183.6 435.8 .618 .9950 102.1 1.239 -3 .5  -1S.5 301.9 
352.9 -40.9 -1.7 1.314 81.5 .367 1.126 16 .1  188.2 .Y130 1.538 88.4 ,646 6 .Z  - 0  2Sl.7 
210.9 - 5 . 8  3.1 .?33 99.0 .e61 1.194 206.9 421.7 ,875 1.5140 101.8 1.094 - 2 . 1  6.3 136.9 
6.13 3.85 3.19 7.19 2.80 12.99 W l / 2  78.1 18.8 SO.?  .lY4 2.335 42.9 251.6 t 6 . 8  129.90 
99.9 16.S -.E .E84 86.4 .265 ,191 169.9 445.4 ,581 1.000 104.5 1.231 -3.4 -12.6 320.3 
349.3 -10 .5  -2.5 1.370 18.1 .394 1.105 41.0 187.2 .6100 1.541 61.4 ,833 - 7  -19.8 244.3 
250.9 -5 .8  3.1 .I35 99.0 .e67 1.194 208.9 4P1.7 .875 1.3140 101.8 1.094 -2 .1  6.3 130.9 
8.si 4.03 3.08 7.06 2.88 i t . 9 9  v i l e  02.1 m.8 20.1 . l e i  4.068 12.7 ~44.0 -4.e IOS.OD 
59.3 24.8 .I ,880 94.0 .e38 m e  1 ~ 3 . 2  434.9 .cis 1.0060 mr.2 1.242 - 5 . 7  -18.9 301.0 
e,ee. 4.05 5.83 7.23 2.05 15.09 t / i / t  78.8 15.5 51.0 ,750 r . 3 ~ ~  44.8 c13.0 tr .*  1so.m 
353.1 -41.8 -8.0 1.374 85 .7  .368 1.126 16.L 188.2 .7140 1.338 88.5 .E48 8.8 1.3 231.9 
239.7 -9.5 t . 8  .724 91.9 .PO9 1.177 201.5 426.1 .880 1.4930 101.8 1.081 -1.1 8.a 144 .1  
4-6150 4-8305.4 .1 
4-6590 4-6830 .1 
10. 
4-8305.4 4-ewo .e 
179 
STOPOVER T I M E  8 60 DAYS 1986 OUTBOUND SWINGBY MI33IC.N DURATION E 690 DAYS 
M A R 3  A R R I V A L  CITE : 2446530 
9 APR 1988 ._. _. - I 
LLUNCH 8UNCBY 8 P E E O l  
SUNGBY A R R I V E  8PEEOS 
DEPART RETURN )PEED5 
R A l  
R A 3  
R A 5  
AERO. 











- PVL. ._ 
I 1 . V 1 P S I  1 E C C E N  SUA THE11 THE12 PERIH APHEL PSI 2 V 2 I 2 OECL2 RA2 SPEZCZ 
8 3 V 3 PSI 3 ECCEN SMA THE15 THET4 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEEC4 
I 5 V 5 P S I  5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 8 Y 6 OECL6 R A 6  3PEE06 
OVA EVA OVO EVR TYPE SUN A SUN R KAPPA - A  E YNC RAP OECLP E T A  PERIC PROP 
4-6150 4-6318.4 .140 
4-8316.4 4-6530 .308 
4-6590 4-6830 . 1 3 4  
10.39 
- __ 
- . I  .865 93.1 ,259 .798 189.0 442.2 ,592 1.0050 103.9 1.236 - 3 . 1  -12.2 319.5 ~ 3 1 0  
3.62 1.02 2.87 13.22 21112 81.4 10.6 29.1 .626 3,986 52.4 e44.2 -1.0 107.60 1.869 
- S O  ,666 96.0 ,268 ,803 196.8 442.3 , 588  1.0190 104.4 1.240 -2.9 -11.1 321.6 -35.0 
-2.5 1.3?0 18 .8  .393 1.108 40.6 181.2 ,6710 1.541 8 5 . 4  , 6 3 3  .8 -19.1 244.4 * 1 ? 3  
-2.1 1.371 19.5 .390 i.108 38.4 187.0 .e160 i.541 8 5 . 5  .a35 .9 -18.5 245.2 .irz 
2.2 . r i a  95.8 ,273 i.161 196.0 431.1 $844 i . 4 1 1 ~  103.3 1.000 -1.4 4 . 1  152.4 .e42 
2.0 ,708 94.0 .279 1.146 190.6 455.8 ,021 i.4660 104.2 i . o n  -1.3 2.7 159.9 .e52 
3.65 1.05 3.00 13.39 2/1/2 82.0 8 . 4  27.2 .see 4.251 11.3 245.3 - . e  ine . ro  1.914 
-1.1 ,869 98.8 .e10 203.9 142.1 ,581 1.0400 105.2 1.244 -2.7 -9.6 324.7 .336 
- 2 . 3  1.369 17.8 ,399 1.102 44.0 167.4 . e s m  1.542 05.1 ,630 - 5  -19.6 243.3 .175 
1 . 1  .mi 82.1 .e81 1 . 1 3 5  185.1 4 4 0 . 1  ,808 1.4590 105.1 1.066 -1.2 . 3  461.4 .e65 
- 1 . 5  . o r 4  ioi.7 ,303 .e20 210.2 443.4 .sri 1.0680 106.2 i.2~0 -2.3 -7.7 328.4 . 3 5 r  
-2.1 1.368 76.8 .407 1.096 48.5 181.7 .6500 1.542 84.8 ,621 .3 -20.4 241.8 . % r e  
1 . 5  .e94 89.9 .e99 i.iei 119.7 444.9 ,186 1.456 i06.2 i.059 -1.2 -2.4 1 1 4 . 1  .ea0 
3.78 1 .18  3.53 13.87 2/1/2 84.2 4.8 21.6 .4ro 5.342 8.0 249.4 . I  ins.60 2.04s 
-1.9 .e82 1 0 4 . 1  .see .$si! 216.0 444.2 .560 i.iom 107.5 i.250 -1.8 -5.8 332.6 .3e4 
-2.0 1.368 75.0 ,018 1.089 53.2 188.0 ,6340 1.544 8 4 . 3  .e22 .o -21.0 240.0 .i84 
3.89 1.29 3.98 11.22 2/1/2 8 5 . 7  4.0 18.4 . *o r  6.271 1.2 252.4 3.8 ini.90 e.146 
3.70 7.10 3.21 13.80 2/1/2 82.9 6 . 4  24.6 ,533 4.691 9.1 241 .0  - , 6  105.20 1.969 
1.3 ,688 87.4 , 3 1 5  1.110 174.3 449.5 .160 1.460 107.4 1.052 -1.2 -5.2 182.0 .e99 
MARS ARRIVAL DATE = 2446540 (19 APR 1986) - - - -  ---- -- __ - 
e 3  , 871  87.8 ,241 ,802 172.5 438.6 ,609 .995 102.7 1.237 -3 .4  -14.4 304.4 .e69 
-7.9 1.373 84.8 .368 1.122 19.6 190.4 .7100 1.535 84.1 ,652 8 .4  1 . 4  248.1 .180 
5.1 .m 102.0 ,274 1.223 ei7.6 416.6 ,889 i.sseo ioi.2 1.105 -4.1 - . I  127.3 ,233 
21.80 1.20 3.42 13.08 2/1/2 87.3 25.0 49.2 ,122 2.403 44.0 es3.e e9.2 ie7.50 i.ois 
-1.6 1 . 3 1 3  84.6 .368 1.122 20.1 190.4 . 7 m o  1.535 84 .2  ,852 8.0 .e 241.9 .i70 
3.75 7 . 1 5  3.13 13.05 2/1/2 87.3 18.8 4 1 . 1  .74i 2.474 42.2 253.0 21.1 izr.20 i.oee 
. 3  ,876 90.5 .238 ,803 181.1 437.6 ,612 .9950 102.5 1.238 - 3 . 5  -14.8 305.5 .285 
3.7 -143 100.8 .271 1.201 212.1 421.2 .875 1.5270 101.9 1.098 -2.7 3.5 136.2 ,232 
4-eiro 4-63is.e - 1 1 3  1 5 . 4  18.5 
4 - 6 3 i 9 . 0  4-6530 .320 349.3 - 1 0 . 1  
io.9r 1.32 4.33 
4-6160 4-6321.9 .202 15.8 18.0 
19.64 7.93 4.12 
4-6324.3 4-6530 - 3 5 1  350.2 -8.0 
12.56 8 . 1 8  5-25 
4-6200 4-6521.2 .275 83.1 17.3 
4-e32r.t 4-6530 ,384 351.2 -8.7 
13.17 9.80 5.90 
4-6590 4-6850 ,142 278.8 -13.9 
4-6321.9 4-6130 a336 349.6 -9.3 
4-6590 4-6660 ,152 288.1 -14.8 
4-8190 4-8324.5 .236 78.6 17.6 
4-6590 4-6870 .168 298.7 -15.2 
4-6590 4-6680 .188 304.3 - 1 5 . 2  
__ ____ __ __ . . . . .--. . .  
4-8130 4-6306.1 .I34 83.0 25.5 
4-6308.1 4-6540 ,289 312.3 -40 .8  
4-6600 4-6810 ,162 241.4 3.1 
4-6140 4-6308.4 el32 73.8 24.8 
4-6306.4 4-6540 .e85 352.3 -39.2 
4-6600 4-6820 *148 247.4 -3.8 
10.73 6.96 3.85 
4-6140 4-6321.0 -154 103.4 17.4 
4-6321.9 4-6540 -329 350.8 -9.9 
10.91 7.23 4.10 
ii.08 1-29 3.87 
4-esoo 4-8~20 .id8 241.4 - 3 . 8  
4-6110 *-e308.~ . i d 4  84 .8  23.1 
4-es08.e 4-6540 .28r 352.3 -40.2 
i o . r s  6.97 3.98 
4-6600 4-6830 ,142 255.4 -8.1 
-1.0 .862 85.7 ,271 .189 168.3 448.6 . 5 1 5  1.002 104.9 1.230 -3.4 -12.4 322.8 ,339 
-2 .4  1.369 78.3 ,396 i.ioe 42.1 191.2 ,8650 1.539 82.8 ,640 .e  -18.9 240.0 . i r ~  
3.7 ,143 i00.8 .2r1 1,201 2ie.i 421.2 . $ i s  i.5270 101.9 1,096 -2.7 3 . 5  i 3 6 . 2  .eir 
.4 ,817 93.3 .mi .808 190.4 436.8 ,613 i.oom 102.5 1,240 -3.5 -19.0 305.5 ,281 
-7.8 1 . 5 1 3  84.7 .a68 1.122 19.8 190.4 .io90 1 . 5 3 1  84.1 ,652 6.2 .B 248.0 .ire 
2.9 . 1 3 4  99.1 .e71 i.i8i 206.8 425.8 ,862 1.~010 102.5 1.088 -2.1 4.2 144.4 .z3s 
3.78 7.18 2.99 i3.11 2/1/2 8 1 . 3  14.9 47.1 .r29 2.412 43.4 254.0 28.5 ie7.9~ 1.014 
-2.1 1.3~0 79.4 ,390 1.107 3 8 . 8  191.0 ,6750 1.538 83.1 ,842 .9 -11.8 241.2 . i r e  
3.62 1.02 2.99 i s .11  21112 90.4 14.9 29.4 .si9 5.942 12.7 e45.i - 2 . 4  i06.90 1.821 
3.69 1.09 3.13 13.05 2/1/2 91.4 18.8 27.7 .556 4.174 12.6 245.7 - 5 . 0  103.60 1 . 1 6 5  
-.8 .e63 89.7 ,258 ,793 179.0 443.8 ,188 .998 104.0 1.233 -3.2 -12.5 320.4 ,312 
2.9 ,734 99.1 ,271 1.181 206.6 425.8 .e62 1.5010 102.5 1.088 -2.1 4 . 2  144.4 .e35 
4-6150 4-6319.7 ~141 89.8 
4-6800 4-6630 ,142 ZSS.4 
10.56 6.94 













4 -6319 .1  
4-6600 
4-81 r o  
4-6320.9 
4-6600 
4-asor.6 . i r i  58.9 
11.12 1.23 
4-6540 .e96 352.3 
4-6840 .139 264.4 
4-8319.7 .150 80.9 
4-6540 .SI2 350 .5  
4-6840 .139 264.4 
10.61 6.99 
4-6540 .321 350.8 
4-6850 .141 274.2 
4-6320.9 . i r i  77.1 
10.95 1.28 
. 5  ,881 96.5 .e50 .e17 200.2 435.7 ,612 1.0210 102.9 1.246 -3.6 -15.1 305 .1  ,296 
-8.6 1.373 8 5 . 0  ,367 1.123 18.9 190.4 .7110 1.535 84.1 .652 1.0  3.5 248.5 .184 
3.88 7.28 2.94 13.21 2/1/2 8 1 . 3  11.9 49.1 .685 2 .40s  41.4 256.9 31.2 129.50 .96Z 
2.4 .125 97.5 .212 1.164 201.0 430.4 ,847 i.48io 103.2 1.081 -1.1 3.3 i w . 3  . m i  
18.7 - . 8  ,863  92.8 .260 .797 187.9 442.9 ,590 1.0040 104.0 1.235 -3.1 -12.0 320.9 .312 
-Il.2 2.4 .I25 97.5 .272 1.164 201.0 430.4 . e41  1.4810 103.2 1,081 -1.7 3.3 152.3 $241 
4.05 3.62 1 . 0 2  2.94 13.21 2/1/2 90.4 11.9 28.9 .618 4.006 12.3 245.6 -.I lOT.30 1.859 




- 1 0 . 1  
-1.8 .e72 101.4 ,305 ,817 209.3 443.9 , 5 1 0  1.0640 106 .3  1.249 -2.2 - 1 . 6  329.6 ,351 
1 . 5  ,702 91.8 .zgi 1,120 184.3 443.8 .r9s 1.4460 1 0 5 . 1  1.056 - 1 . 3  -3.3 1r r l .o  . O I I  
3.00 1.20 3.32 13.71 z/iit 92.8 5 . 1  21.8 .a11 5.290 7.9 250.7 .8  io3.40 2.021 
-2.1 1.368 16.5 ,407 1.095 4 8 . 3  191.5 ,6490 1.541 82.3 ,635 .2 -19.9 2 3 8 . 1  . l e 0  
-2.0 .e80 104.4 ,526 .e29 215.1 444.7 -559 i.iooo 1 0 7 . 5  i.256 -1.7 - 5 . 5  333.9 .JW 
-1.9 1,366 7 5 . 0  -417 1.088 53.2 191.1 ,6340 1.543 81.9 .630 -.O - t O . 5  236.6 ,105 
1.3 .695 89.5 ,303 1.109 178.8 448.2 , 7 1 3  1.445 1 0 6 . 1  1 .051  -1.3 -6.1 182.4 ~ 2 8 7  
s.93 7.32 3.66 13.99 21112 94.1 4.7 18.6 .409 6.172 1 . 0  z s 3 . r  3.4  101.80 ~ . i l r  
4-6210 4-6331.3 .a12 89.6 18.6 -2.5 .690 107.4 .354 .e45  220.3 445.1 ,546 1.1450 109.0 1.265 - 1 . 1  -3.2 3 3 8 . 8  
4-6600 4-6890 ,194 310.1 -14.8 1.1 .689 86.9 320 1.096 173.3 452.6 ,741 1.449 108.0 1.044 -1.3 -8.9 189.1 , 3 0 6  
4-6331.8 4-6540 .4is 354.2 -5.5 - 1 . 1  1.363 1 3 . 3  .430 1.080 5 8 . 6  191.9 .6im i . 5 4 5  81.3 . e 2 5  -.3 -20.9 231.8 .192 
14 .83  10.11 8.62 4.09 1.48 4.13 14.35 2/1/2 95.1 4.5 15.5 .349 1.431 9.5 2~1.1 6 . 1  99.90 2.245 















4 - c ~  .e 









A 6 1  245.1 





. l  ,675 86.0 .247 .799 170.2 440.1 ,602 ,997 103.2 1.23s -3.4 -13.8 3 0 1 . 8  ,291 
- 8 . 1  1 . 3 1 3  84.0 -370 1.120 22.4 194.3 ,7060 1 . 5 3 5  81.9 ,660 6.4 1.9 244.9 , 183  
7.3 -766 103 .1  -283 1.231 223.1 418.3 .e87 1.6880 101.5 1.107 -6.4 -9.1 124.4 .e58 









- I  .3 
4.20 
- 3 1 . 0  
. i  ,873 89.5 .243 .e00 i r 8 . s  439.3 
- 1 . 5  1 . 3 1 3  83.0 . 3 r o  1.120 23.0 194.4 
4.5 . 7 5 5  102.2 .278 1.211 211.5 420.8 
-1.2 ,860 84.8 .279 .781 166.2 448.2 
- e . s  1.369 71.6 .4oi 1.100 44.8 194.9 
4.5 . 1 5 5  102.2 .278 1.211 217.5 420.8 
3.82 1.22 3.52 13.19 2 m 2  100.0 21.6 
3.81 7.21 3 .52  13.19 2/1/2 95.6 21.6 
.BO6 .995 






,815 i . 5 4 8 ~  
102.9 1.216 -3.4 -14.2 308.1 . m e  
81 .8  .6S9 S . 8  . O  244.4 e 1 8 0  
102.1 1.099 -3.6 -.e 135.2 ~ 2 4 0  
2.600 41.5 254.1 28.3 124.60 1.131 
105.4 1.229 - 3 . 4  -12.1 321.5 ~ 3 3 9  
80.4 .ear .4  -19.0 236.3 . $ a i  
102.1 1.099 -3.6 -.2 13S.2 .e40 












. 141  70.6 
.292 352.5 
~ 1 5 5  251.7 
.339 352.1 
11.53 1 .11  
11.02 1.20 
22.7 
- 3 7 . 7  
8.95 
-6.  r 
,143 93.4 17.9 
.316 3¶2.1 -11.3 
- 1 5 5  e(ll.7 -6.7 
~0.94 r.2e 5.97 
180 
STOPOVER T I M E  : 60 CAYS 1986 OUTBOUNC SWINGBY U I S S 1 0 N  OURATlClN : 680  C A Y S  
MARS ARRIVAL DATE E 2446550 
29 APR 1986 . .. . 
LAUNCH SWNGBY S P E E C I  R A l  C E C L l  I 1 V 1 P S I  1 ECCEN SHA T H E 1 1  THE72 P E R l H  AFHEL P S I  2 V 2 I 2 OECL2 R A 2  SPEECL 
SWNGBY A R R I V E  S P E E D 3  RA3 CECL3 I 3 V 3 P S I  3 ECCEN SHA THE13 THE14 P E R l H  APHEL P S I  4 V 4 I 4 DECL4 RA4 SPEECa 
DEPART RETURN 8PEEO5 RA5 OECLS I 5 V 5 PSI 5 ECCEN SUA THE15 THE16 PERlH APHEL PSI 6 V 6 I 6 O E C L I  R A 6  SPEEC6 
- . _ _  PROP AERO OVL JVA - E V A  CVO EVR TYPE SUN A SUN R KAPPA - A  E I N C  RAP OECLP ETA P E R r C  
4-6160 4-6321.0 .149 83.7 18.1 
4-6321.0 4-6550 .314 352.1 -11.6 
4-6610 4-6840 .148 259.9 -10.3 
10.86 r . i s  4.04 
-.9 ,861 92.3 .262 ,795 186.6 443.6 .587 1.0030 104.2 1.234 -3.1 -11.8 322.6 e314 
- 2 . 7  1.370 79.2 .391 1.106 39.4 194.8 .6740 1.539 80.9 .651 .9 -17.4 237.9 -176 
2.7 -735 99.1 .274 1.169 206.2 429.8 .848 1.4890 103.2 1.082 - 2 . 1  1.8 152.0 a 2 1 5  
3 . 1 1  7.11 3.11 13.23 2 / l l 2  98.8 13.2 28 .8  ,609 4.015 12.1 247.3 - . 4  106.90 1.835 
4-6170 4-6322.0 .169 79.2 17.7 
4-6322.0 4-6550 .322 352.2 -10.6 
4-6610 4-8850 .145 269.2 -12.9 
i i . o r  7.33 4.27 
-1.0 .e62 95.3 . 270  .799 194.6 443.5 ,584 1.0150 104.6 1.237 -2.9 -10.1 324.5 ma22 
- 2 . 5  1 .370 7 8 . 7  ,394 1.104 41.2 194.8 .6690 1.540 8 0 . 8  .650 .7 - 1 8 . 0  231.4 , 1 1 1  
2.2 .726 97.4 .275 1.151 200.6 434.2 .e34 1.4680 103.8 1.074 - 1 . 8  .4 159.9 a240 
4-6100 4-6323.9 .196 78.6 17.3 -1.3 ,865 98.1 .284 .e06 201.7 443.9 .577 1.0340 105.3 1.242 -2.6 -9.2 321.4 ~ 3 3 7  
4-6323.9 4-6550 .337 352.6 -9.1 -2.3 1.369 77.8 .400 1.101 44.3 194.9 .6610 1.541 80.5 .647 .4 -18.9 236.5 . l e 0  
4-6610 4-6860 .146 279.1 -14.5 1.9 .718 95.6 .279 1.135 194.9 438.5 .e18 1.4520 104.5 1.066 -1.8 -1.7 161.6 , 2 5 5  
11.53 7.12 4.64 3.81 7 . 2 1  3.08 13.44 2/112 99.9 8.3 24.9 -530 4.631 9.4 249.9 - a 3  104.90 1.923 
3.74 7.14 3.05 13.32 2 / i / 2  99.2 10.5 2 7 . 3  .579 4.240 11.0 248.3 - . a  106.20 1.876 
4-6190 4-6326.3 .229 
4-8326.3 4-6550 .357 






85.0  16.8 
354.4 -6.3 
298.9 -15.4 
9.18 5 . 7 5  
-1.6 .e69 101.0 .302 .814 208.2 444.5 .S68 1.0600 106.3 1.247 -2.2 -7.4 331.0 ,357 
-2.0 1.368 76.5 .407 1.096 48.3 195.0 .6490 1.543 80.1 .644 . l  -19.6 235.3 a184 
1.6 . ( l o  93.6 .285 1.121 189.2 442.8 .801 1.4410 105.3 1.059 - 1 . 5  -4.2 1 7 5 . 1  ~ 2 6 5  
3.91 7.30 3.20 13.60 2/1/2 100.8 6.6 22.1 .471 5.209 7.7 252.3 .6 103.30 1.984 
-2 .1  ,677 104.0 .325 .826 214.0 445.2 .557 1.0940 107.5 1.254 -1.7 -5.3 335.3 .383 
-1.8 1.366 73.1 .418 1.090 53.0 195.2 .6330 1.545 79.6 .640 - . I  -20.3 234.0 -190 
1.3 .702 91.1 ,294 1.108 183.1 447.1 .782 1.4550 106.2 1.051 -1.4 -6.9 182.6 -277 
4.04 1.43 3.43 13.82 2/1/2 101.9 5.4 19.1 .410 8.036 6 .6  2S5.2 3.0 lOI.60 L.067 
4-6200 4-6329.1 .266 
4-6329.1 4-6550 .383 
4-6610 4-6880 .563 
13.22 
4-6210 4-6332.3 .307 
4-6332.3 4-6550 .414 
4-6610 4-6890 .179 
14.51 
90.4 16.4 -2.6 .e87 107.0 ,352 .e41 219.2 446.0 .544 1.1370 108.9 1.263 -1.1 -3.1 340.2 .414 
356.0 -5.2 -1.8 1.364 73.4 .430 1.082 58.3 195.3 .6160 1.547 79.0 .635 -.4 -20.7 232.5 -198 
307.8 - 1 5 . 0  1.1 ,696 89.1 ,308 1.097 177.9 451.3 .759 1.434 107.2 1.044 -1.4 -9.7 190.1 -293 
10.29 8.51 4.21 1.61 3.78 14.10 2/1/2 103.1 5.0 15.9 .352 l . 212  8.6 258.6 7 . 5  98-00 C.184 
- MARS ARRIVAL DATE = 2446560 ( 9 MAY 1986) - 
.E73 86.0 ,254 ,797 167.9 442.2 .594 .999 
1.373 83.3 -373 1.120 24.8 198.0 .7020 1.538 
.781 105.4 .295 1.256 228.7 416.0 ,885 1.6270 
1.43 5.83 14.76 2/1/2 102.8 46.4 45.6 .637 
.e70 88.7 .248 .797 176.0 441.0 .599 .995 
1.373 83.1 .374 1.119 2 5 . 3  198.0 ,7010 1.538 
.768 104.0 ,288 1.226 223.1 420.4 .8T3 13780 









. - . . .- - 
4-6130 4-6315.Z .146 93.5 22.5 
4-6313.2 4-6660 .307 353.3 -39.8 
4-6620 4-6810 .264 245.7 19.5 
4-6140 4-6313.8 .136 85.9 22.2 
4-6313.6 4-6580 .e99 353.5 -36.4 
4-8620 4-6820 .194 244.3 2.2 
11.95 8.00 3.89 
4-6327.L 4-6560 ,355 355.3 -7.4 
4-6620 4-6820 ,194 244.3 2.2 
12.53 0.47 4.36 
13.87 9.83 4.00 
4-6140 4-s32r.e .i76 113.0 14.4 
103.7 1.234 -3.4 -13.4 310.8 
79.9 .668 6 . 5  2.1 242.5 
101.9 1.113 -12.3 -e5.0 116.5 
2.579 45.0 258.8 31.8 123.90 
103.3 1.235 -3.4 -13.7 312.1 
79.8 .668 5.7 -.4 241.8 
102.4 1.103 - 5 . 2  - 5 . 8  133.2 





- .e  
- 7 . 5  
8.0 
3.95 
- 1 . 5  .e58 83.5 .E91 .784 163.S 450.4 .536 1.Oli 106.2 1.228 -3.5 -11,7 329.3 + 3 5 5  
-2.0 1.369 76.7 .408 1.099 47.1 198.3 ,6310 1.546 78.2 ,655 .O -19.5 233.5 ~191 
8.0 ,768 104.0 ,288 1.226 223.1 420.4 ,873 1.5780 102.4 1.103 - 5 . 2  -5 .8  133.2 .e56 
4.06 7.46 4.11 13.45 2/1/2 107.8 26.2 26.0 .478 4.412 13.7 e50.1 -9.5 100.10 1 . 8 5 0  
-.2 .e70 91.6 .248 .e00 184.8 440.1 .602 .9990 103.2 1.237 -3.3 -13.6 3 1 2 . 7  .e97 
-7.3 1.373 83.1 ,374 1.119 25.7 198.0 . T O 1 0  1.538 79.8 .668 5 . 5  -1.0 241.6 .le5 
4.0 .756 102.4 .282 1.199 217.3 424.8 ,861 1.5380 102.8 1.094 -3.4 -.9 143.1 .e48 
3.93 1 . 3 2  3.65 13.31 2/1/2 103.2 18.8 42.6 .680 2.750 40.2 256.1 28.3 122.10 1.190 
4-6110 4-6313.8 .140 76.6 21.6 
4-6313.8 4-6560 .e97 353.6 -35.5 
4-6620 4-6830 . 1 7 S  249.2 - 5 . 1  
1 1 . 5 1  7.58 3.93 
4-6150 4-6323.2 .146 97.8 16.8 
4-6325.L 4-6560 ,322 354.2 -10.4 
4-6620 4-6830 .1?3 249.2 -5.1 
11.54 7.65 4.00 
4-6160 4-6313.4 ,158 68.8 21.0 
4-6313.4 4-6580 ,302 353.4 -37.8 
4-6620 4-6840 ,161 256.2 -9.4 
11.52 7.54 4.15 
-1.1 .e59 88.4 ,266 .789 175.5 446.0 .579 ,999 104.6 1.230 -3 .2  -12.0 325.0 ,322 
-2 .5  1.371 78.7 .395 1.106 41.1 198.3 .6690 1.543 78.8 .e60 .6  -17.9 235.2 e184 
4.0 .756 102.4 .282 1.199 217.3 424.8 .e61 1.5380 102.8 1.094 -3.4 -.9 143.1 ~ 2 4 8  
3.89 7.29 3.65 13.31 2/1/2 106.6 18.8 28.7 $578 4.040 12.0 249.0 -3.1 105.00 1.759 
- . 2  ,872 94.7 .253 .e06 194.3 439.2 ,602 1.0110 103.4 1.240 -3.3 -13.3 312.7 -302 
-7 .8  1.373 83.2 .373 1.120 2 5 . 2  198.0 ,1020 1.538 79.8 .e68 6.1 ,6 2 4 2 . 1  .is8 
5 . 0  .746 100.8 .279 1.177 211.6 429.2 ,849 1.5050 103.5 1.081 -2.S - . O  151.7 .e47 








4 - 6 3 Z I . L  
4-6620 
4-6190 








4-6322.5 ,149 87.0 17.4 
4-6560 .Si8 354.1 -11.1 
4-6840 .161 2 5 6 . 2  -9.4 
11.29 7.43 4.03 
-1.0 .859 91.8 .e64 .793 185.0 444.6 A 8 3  1.0020 104.4 1.233 -3.0 -11.5 324.7 -318 
-2.6 1.371 79.0 ,393 1.101 40.1 198.2 .6720 1.543 78.9 ,660 . I  -17.4 233.5 .le3 
3.0 .746 100.8 .279 1 . 1 7 7  211.6 429.2 .849 1.5050 103.3 1.085 -2 .5 - . O  151.7 .247 
3 . 8 1  7 . 2 7  3.39 13.31 2/1/2 106.4 14.6 26.8 ,596 4.020 11.7 249.2 -.8 106.30 1.801 
-1.2 ,860 94.8 ,271 .797 193.2 444.3 .581 1.0130 104.7 1.238 -2.8 -10.5 526.3 -324 
-2.5 1.371 78.6 .396 1.106 41.5 198.1 ,6680 1.543 78.8 -059 .6 -18.0 L 3 5 . 1  
2.4 ,736 99.2 ,278 1.157 205.8 433.5 .E35 1.4780 103.9 1.076 -2.1 -.9 159.7 1;:; ' 
3.90 7.30 3.24 13.35 e / i / 2  i06.1 i i . 7  2 7 . 5  .573 4.212 10.7 e5o.e -.e i 0 5 . e ~  1.830 
4-6323.4 ,167 81.7 1 7 . 2  
4-6560 , 3 2 4  354.e -10.2 
4-6850 ,154 264.6 -12.4 
11.38 7.48 4.24 
4-8325.L ,193 80.1 16.9 
4-6560 ,338 354.6 - 8 . 8  
4-6860 .110 274.0 -14.4 
11.15 7 . 7 6  4.59 
-1.4 .a62 97.7 ,284 .E03 200.4 444.6 . 5 7 5  1.0310 101.4 1.240 -L.S -9 .0 329 .1  - 3 3 6  
-2.2 1.370 77.1 ,401 1.103 44.4 198.3 .660D 1.545 78.5 ,617 .3 -18.8 234.4 .187 
2.0 . ? 2 7  97.4 ,279 1.159 200.1 437.8 .e21 1.4570 104.4 1.068 -1.8 -2.8 1 8 7 . 5  .e55 



























8 . 2 5  









3 5 5 . 1  
245.8 
9.07 
























.e67 100.6 ,302 ,811 206.9 445.2 ,566 1.0560 106.3 1.245 -2.2 
-369 ?6 .5  ,408 1.098 48.2 198.4 ,6500 1.547 78.1 .e55 . O  
,718 95.5 , 282  1.123 194.3 442.0 .a06 1.4410 lOS.1 1.019 - 1 . 7  
7.47 3.19 13.54 2/1/2 107.9 7 . 5  22.6 ,471 5.101 7 . 4  254.0 
.367 7 5 = 1  .418 1.092 S2.7  198.4 ,6350 1.149 77.6 .651 -.3 -20.3 232.3 a198 
.710 93.4 .e89 1.109 188.5 446.1 .789 1.43OC 105.8 1.051 - 1 . 6  - 7 . 7  182.8 ,271 
7.61 3.30 13.71 2/ll2 108.8 6.2 19.6 .412 3.875 6.1 256.9 2.2 101.10 C . 0 1 0  
,873 103.1 ,324 .e22 212.8 445.9 ,156 1.0880 101.5 1.252 -1.7 -5.2 3 3 6 . 8  .a82 
-7.2 352.6 ,357 
- 5 . 1  17s.e .e62 
-19.6 233.4 .I92 








4-6331 . s  
4-6570 
4-6820 
.883 106.6 .350 .836 218.0 446.1 .543 1.1290 108.9 1.260 -1.0 
.365 73.5 .431 1.085 17.9 198.4 .6170 1 . 5 5 2  77.0 .646 -.I 
,703 91.2 ,298 1.097 182.7 450.2 .I69 1.4240 106.6 1.044 -1.6 
7.79 3.53 13.95 2/1/2 109.8 5.5 16 .5  .354 6.961 7.5 260.3 
.868 87.8 .e54 .795 173.6 442.7 .592 .997 103.7 1.233 -3.4 
,783 105.8 ,301 1.246 2 2 8 . 1  420.1 ,870 1.6210 102.8 1.109 -8.4 
7.51 3.14 14.08 2 / 1 1 2  109.9 34.8 42.2 ,637 2.778 41.1 L59.2 
WARS A R R I V A L  DATE 2446570 (19 MAY 1986) - - -  
.371 82.6 ,377 i.izo 21.5 201.4 .we0 1.543 78.0 .s7i 5.0 
-3.0 341.) . 4 1 2  
-20.7 231.1 . e06  
-10.4 190.4 ,283 
8.3 99.10 L.llL 
20.8 
-35.7 




8 . 1  





-13.2 315.a .a07 
-.6 2 4 0 . 1  .19S 
-11.3 129.1 ,292 
















































.I80 159.1 453.T 
1.096 5 2 . 1  201.1 
1 .246  228.7 420.1 
2/1/2 114.9 34.8 
.lS? 182.2 441.1 
1.120 27.9 201.4 
1.e15 e22.9 424.4 







































1. 9290 . 100 
107.6 















































e 1 9 9  248.1 
IL.28 6.11 
,151 103.1 













5.0  ,769 
4.11 1.51 
























. 3  
-4.5 
111.1 









































,780 173.1 447.6 
1.107 42.0 201.5 
1.215 222.9 424.4 























.EO2 191.4 440.8 
1.120 27.6 201.4 
1.180 217.1 420.7 
tlll2 109.9 16.9 
,790 163.1 441.7 
1.109 40.9 LOl.5 
1.188 tl7.l 428.1 



























. loo L53.7 
21.93 7.84 
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STOPOVER T I M E  E 60 D A Y S  1986 OUTBOUND SWINGBY MISSION DURATION 5 680 D A Y S  
MARS ARRIVAL  DATE,: y?,"6S70 
4a.a .= n m .  . W Y "  -. .. - - 
LAUNCH SWNGOY--SPEEOl R A I  OECLl- 1 - 1  - V 1 PSI I ECCEN $MA THETl THE12 PERIH APHEL PSI 2 V 2 1 2 OECL2 R A P  SPEED2 
SWNWY ARRIVE 8PEEO3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL P S I  4 V A I 4 OECL4 R A 4  SPEED6 
DEPART RETURN 8PEEOS R A 5  OECL5 I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 DECL6 R A 6  EPEE06 
- - - -. . - _. PROP _AERO - 0 V L  .-O-V-A -EVA _-OVO --EVR _ T Y P E  SUN A SUN R JAPPA - A  E I N C  RAP DECLP E T A  ?ERIC - 
4-6170 4-6315.8 .183 68.8 19.8 - . 5  ,873 97.3 .267 . E l l  201.1 439.9 .595 1.0280 104.1 1.244 - 3 . 1  - 1 2 . 0  318.2 , 3 1 6  
4-6315.0 4-6570 .316 3 5 4 . 7  -39 .3  - 8 . 4  1.374 8 2 . 7  .377 1 .121  26.9 201.4 ,6990 1.543 7 8 . 0  .677 6 . 6  1.8 240.9 . 200  
4-6630 4-6850 ,168 260.9 -11 .9  2.7 -748 101.0 .283 1.165 211.3 432.9 ,835 1.4950 104 .0  1.019 - 2 . 5  - 2 . 4  159.5 *E55 
12.26 8.00 4.45 4 . 2 5  7.65 3.55 13.43 2/1/2 109.3 13.0 43.6 .601 2.693 46.8 263.9 $ 4 . 8  123.20 S . O l 7  
4-6170 4-6325.1 -164 84 .7  16.5 -1.3 .858 94.2 .272 .794 191.5 445.3 , 5 7 8  1.0110 104.9 1.254 -2 .8  - 1 0 . 3  328.5 .S26 
4-6325.1 4-6570 -326  356.6 - 9 . 5  -2 .3  1.311 78 .4  .398 1.108 41.9 201.5 ,6670 1.549 77.0 .670 - 4  - 1 8 . 4  233.8 -194 
4-6630 4-6850 -168 260.9 -11.9 2 . 7  .746 101.0 .283 1.165 211.3 432.9 ,835 1.4950 104 .0  1.079 -2 .5  - 2 . 4  159.J a255 
11.88 7.76 4 . 2 1  4.12 7.51 3.55 13.43 21112 113.3 13 .0  21.7 ,564 4.178 10.3 e52.3 - 1 . 5  105.30 t.794 
4-6180 4-6326.7 . l e 9  82.8 16.4 -1 .5  .E60 97.1 .284 .800 198.8 445 .4  -513 1.0210 105.S 1.238 -2.5 - 8 . 8  3 5 1 . 0  a339 
4 - 6 3 2 6 * 7  4-6570 a339 357.0 - 8 . 2  -2 .1 1.371 77.6 ,403 1.105 44.5 201.5 ,6600 1.551 76 .7  .668 .I -19.2 233.2 -197  
4-6830 4-6860 ~ 1 6 0  269.4 - 1 4 . 2  2.1 .736 99 .2  .282 1.145 205.4 437 .1  ,823 1.4610 104.5 1.070 -2.1 - 3 . 8  167.4 -257  
12.10 7.91 4 . 5 4  4 .19  7 . 5 8  3 .38  13.47 2 / 1 / 2  113.7 10.4 2 5 . 7  .524 4.498 8.8 253.8 - l . S  104.30 1 .832  
4-6190 4-6328.9 .22O 8 4 . 1  16.3 - 1 . 8  -864 100 .1  -301 .807 2 0 5 . 4  445.9 ,564 1.0510 106.4 1.243 -2 .1  -7.0 334.5 e357 
4-6328.9 4-6570 .351 357.7 -6 .7  -1.8 1.370 76.5 .410 1.101 4 8 . 1  201.5 ,6500 1.553 76.4 ,665 - . 2  - 1 9 . 9  232.4 -201  
4-6630 4-6870 .156 278.9 - 1 5 . 7  1.7 . I 2 7  97.3 .e83 1.127 199.5 441.2 ,809 1.4460 105.0 1.061 -1 .9  - 6 . 0  175.2 e261 
12.58 8 .28  4 . 9 9  4 .30  7.69 3.29 13.54 2 / 1 / 2  114.2 8.4 23.1 .471 4.989 7 . 1  256.0 - a 8  102.90 1.880 
4-6200 4-6331.8 .255 87.6 16.1 -2 .2  .e70 103.1 .323 . E l 8  211.4 448.6 ,554 1.0810 101.5 1.230 - 1 . 6  -5 .1  338.6 ,381 
4-6331.6 4-6570 .381 358.9 - 5 . 4  -1 .6  1.368 75.2 ,420 1.096 52.4 201.4 .6360 1.555 75.9 .662 - a 4  - 2 0 . 8  231.5 e208 
4-6630 4-6880 .157 289.1 -16.4 1 .4  .718 95.4 .286 1.112 193.7 445 .3  ,794 1.4300 105.6 1.052 - 1 . 7  -8 .5  183.0 -268  
13.31 8.87 5.57 4.44 7 .84  3.30 13.65 2/1/2 114.9 6.9 20.2 .414 5 . 6 9 6  5.4 2B8.8 1 .0  101.30 1.944 
4-6210 4-6334.1 ,295 92.6 15.8 -2 .7  .a79 106.1 .348 .e31 216.7 447.4 ,542  1.1200 108.9 1 .258  -1.0 -3 .0  343.3 ,410 
4 - 6 3 3 4 - 1  4-8570 .410 .I - 4 . 4  -1 .4 1.366 73.6 .432 1.089 57.4 201.4 ,6190 1.159 7 5 . 2  .657 -.I - e l . O  230.6 e216 
4-6650 4-6890 .162 299.6 -16 .3  1.1 ,710 93.2 .293 1.098 187.8 449.3 , 7 7 7  1 ,4190 106 .3  1.044 - 1 . 7  - 1 l . L  190 .6  a277 













4-61 7 0  
4-8318.7 
4 -6640  
4-01 70 














13 .36  8 . 9 9  
19 .1  
-32 .8  









4 .06  
1 5 . 3  
-8 .6  
- 7 . 1  
4.04 
-36.5 
-11 .3  
4 .36  
l S . 7  
- 8 . 4  
-11 .3  
4 .18  
15.8 
-7 .2  
-14 .1  
4 .48  
15.0 
- 5 . 9  
-15 .9  
4 . 9 1  
1 5 . 7  
- 4 . 7  
-16 .9  




14 .3  
-11 .1  
- . 7  ,864 89.9 .257 .794 179.6 443.4 ,590 -997  105 .9  1.233 -3.2 - 1 2 . 6  319.8 
- 7 . 1  1.375 81.9 .382 1.122 29.7 204.6 ,6940 1.551 76.3 ,687 5.2 -3 .1  238.9 
6 . 9  .784  106.1 , 308  1 .236  228.5 423.9 ,856 1.6160 103.7 1.105 -6.1 -10.8 139 .2  
4.36 7.76 5 . 0 5  13.96 2/1/2 116.1 27.7 40 .1  .626 2.920 38 .5  260.8 2 8 . 2  119.20 
,310 
.e85 




















1 ,739  
- 3 4 0  
.208 
- 2 6 2  
1 . 7 7 5  
,557 
e213 

















,343  359.8 
.233 248.6 
1 3 . 6 7  9.20 
,151 79.5 
.311 357.4 
12 .81  8 .44  
.za5 252.4 
- 1 . 6  .e53 86 .2  .e82 .783 
-1 .8  1.372 77.4 ,406 1.108 
8.9 -784 106.1 .308 1.236 
4.47 7.86 5 .05  13.96 2/1/2 
.562 1.003 l O i . 7  1.227 -3 .3 -11.3 332.0 
.6580 1.559 7 5 . 1  -678  - . 2  - 2 0 . 0  232.8 
.e56 1.6160 103.7 1.105 -6.5 -10.8 139.2 
27.7 . s i 3  4.174 i 3 . i  e5r.s -9.0 i o i . 6 0  
170.3 449.6 
4 5 . 1  204.4 
228.5 423.9 
119.4 27 .7  
- . 7  .E64 93.0 .e59 ,798 188.6 442.4 ,591 1.0040 103.9 1.236 -3 .1  -12 .1  320.0 
- 7 . 2  1.379 81.9 .382 1.122 29.6 204.6 .6940 1 . 5 5 1  76.3 .687 5 .3  -2 .9  2 3 9 . 0  
4 . 3  .770 104.5 .298 1.204 222.6 428 .1  .E45 1.5630 104.0 1.094 - 4 . 0  - 5 . 0  1 5 0 . 1  
4.37 7.76 4.38 13.65 2 /1 /2  116.1 19.0 40 .1  .623 2 . 9 1 7  39.4 e61.6 29.4 119.50 
. ~ r 3  i .oooo 105.0  1 .230 -3 .0  - 1 1 . 0  530.2 
.6660 1.557 7 5 . 4  .680 . 2  - 1 9 . 1  233.4 
.845  1,5630 104.0 1.094 -4 .0  - 5 . 0  150.1 












. S I 9  357 .1  
,188 258.4 
12 .81  8 .35  
-1 .4  .E54 90.3 .e71 ,787 
-2 .1  1.373 78 .3  -401  1 .111  
4 . 3  .770 104.5 .298 1.204 
4 . 3 8  7.77 4 . 3 8  13.65 2/1/2 
-.7 .e68 96.4 ,268 .BO6 
-8.0 1.375 8 2 . 1  .381 1.123 
3.1 - 7 5 8  102.8 .292 1.177 
4 . 4 5  7.85 3 .99  13.57 2 / 1 / 2  
-1 .5 . 8 5 5  93.5 .274 ,701 
- 2 . 0  1.372 78.2 .401 1.111 
3 . 1  . 7 5 8  102.8 .292 1.177 
4 .39  7 . 1 8  3 - 9 9  13.51 2 / 1 / 2  
198 .1  441.6 
29.1 204.6 






,590 1.0210 104 .3  1 .241  -3 .0  -11 .4  320.0 
.6930 1 . 5 5 0  76.4 .687 6 . 1  -.S 239.7 
.e34 1.5210 104.3 1.083 - 3 . 0  - 4 . 1  1S9.1 
41 .8  -592  2 . 8 0 6  4 4 . 5  2 6 5 . 0  33 .9  121.00 
,574 1.0080 105.1 1.233 - 2 . 8  -10.0 331.0 
.6650 1.557 75.3 .680 . l  -L9.3 233.3 
.834 .1.5210 104.3 1 .081  - 9 . 0  -4 .1  159.1 




- 1 6 2  88.5 
.a29 359.3 





-185  85 .8  
,340 359.7 
.176 265.7 
12 .65  8.19 
-1 .8  , 8 5 7  96.5 .285 ,197 197.0 446.4 .510 1.0240 105 .6  1.236 -2 .4  - 8 . 6  333.3 
-1 .8  1.372 77.5 .405 1.109 44.6 204.4 .6590 1 . 5 5 8  75 .1  .679 - . 1  -19 .9  232.9 
2 . 4  .746 101.1 ,288 1.154 210.9 436.5 .822 1.4860 104.7 1.013 -2 .4  - 3 . 0  167.3 











,358  .4  
.167 2 7 4 . 3  
13.00 8 . 4 3  
-1 .9  ,880 99.5 .301 ,804 
- 1 . 8  1.371 76.5 ,412 1.105 
1.8 .736 99 .2  ,286 1.134 




119.7 9 . 3  
,562 1.0410 106.5 1 .241  - C . l  - 8 .9  336.5 
,6500 1.560 7 4 . 8  .670 - .4  - 2 0 . 8  232.3 
,810 1.4580 105 .1  1.063 - 2 . 1  - 6 . 9  175.5 




.249 89 .2  
. 3 8 0  1 . 6  
.l62 283.9 
13.60 8 .89  
-2.3 ,866 102.5 ,321 .e13 209.8 447.4 .552 1.0740 107.6 1 .247  - 1 . 6  -4 .9  340.5 
- 1 . 3  1.370 75.2 ,421 1.100 52.1 204.3 ,6370 1.563 74.3 ,673 - . 6  -21 .2  231.6 
1 . 4  .727 97.3 . 2 8 7  1.116 199.0 444.5 .796 1.4360 105.5 1.OS4 - 1 . 9  - 9 . 2  183.1 
4 .72  8 . 1 1  3.42 13.65 2 /1 /2  120.1 7 . 7  20.9 ,418 1.S05 4 .9  2 6 1 . 0  - . 6  l O l . 1 0  
.LE8 93 .9  
.409 3 . 1  
.162 294.2 
14.48 9.57 
-2 .7  . E 7 4  105.5 .346 .e25 
-1.2 1.368 73.7 - 4 3 3  1.093 
4 .91  8.30 3.41 13.76 2/1/2 




120.7 6 . 6  
. J 4 0  1.1110 108.9 1.234 -1 .0  - 2 . 9  S4S.2 
.6200 1.567 73.7 .669 - . 9  - e l . 6  231 .0  
. I 8 1  1.4200 106 .1  1.045 - 1 . 6  - 1 1 . 8  19O.S 
17.9 .360 6 . 4 1 3  4 . 4  284.3 2 . 8  99.50 
4-6210 
4-6336.1 







4-81 70 4-6321.4 
4-6321.4 4-8590 
4-0ffiSO 4-8850 






.149 8 5 . 1  17.8 - 1 . 0  .E61 92 .1  .263 .794 186.0 4 4 4 . 0  
.316 . I  -31 .8  -7.0 1.376 81.5 .386 1.125 31 .1  207.5 
. 2 3 7  2 5 2 . 5  -4 .9  5.6 . 7 8 5  106.5 .314 1.227 228.2 427.6 
1 5 . 8 5  9 .20  4.04 4.65 8.04 -5 .16  11.00 2 /1 /2  121.3 2 2 . 1  
. 5 8 5  
.6910 
.e41 
39 .3  
1.0020 104.3 1.234 
1.560 7 4 . 8  -697  
1.6120 101.5 1.101 
,604 2.976 3 8 . 3  
323.5 
2 3 9 . 0  
t 4 8 . 6  
116.00 
. 3 1 6  
, 2 1 1  
I .  193 
. z e 7  
- 1 1 . 1  
- 4 . 4  
- 9 . 0  
28 .9  
- 1 0 . 6  
- 2 0 . 8  
-9 .0  
- 8 . 8  
- i O . 8  
- 2 .  7 
- 6 . 1  
32 .9  
-9.P 
-20.1 
- f f i . l  
-6 .4  
-0 .4 
-6 .3  
-9.e 
- @ . 7  
- e l .  I 
-Y.U 
- 4 . 7  
- 3 . 1  
5 .1  
- 5 . 4  
263.9 
-5.0 - . 4  
- 5 . 4  
236.8 
- 2 . 9  
- 3 . 0  
28ffi.I 
- 2 3  
- . 3  
- 3 . 6  
2 9 Y . 3  
-e.$ 
- . 9  
- 2 . 8  
98.6 
-L.O 
- . I  
-E.$ 
eB0. 9 





- I ,  
1 L60.I 
5 . 1  
-. 
.I52 102.3 13 .8  
.33S 2 . 4  - 6 . 4  
.237 252.5 - 4 . 9  
13.95 9 .23  4 . 0 7  





7 3 . 8  .690 
104.5 1.101 






.e19 . F!R 7 
1 . 6 2 4  
- 1 . 6  .e51 89.3 . 2 7 7  .783  178.1 448 .8  
- 1 . 6  1.374 77.8 .406 1.114 43.5 207.3 
5.6 .781 106.5 .316 1.227 220.2 42r .6  
4 .72  8 . 1 1  5.16 14.00 2/1/2 124.1 22.7 
. 5 6 6  
.6620 
.E41 
2 8 . 1  
,170 7 8 . 1  17.9 - 1 . 0  .865 95.5 .269 .a01  195.2 443.2 
.321 359.8 - 3 4 . 3  - 7 . 6  1.376 81 .6  ,386 1.125 30.8 207.5 
.214 257 .1  - 1 0 . 6  3.6 . ? 7 1  104.8 .304 1.194 222.3 431.7 
13.59 8.88 4.29 4 .71  8.10 4 .59  13.79 2/1/2 120.9 16.4 










2.893 4 2 . 4  
321.7 
e39.9 
1 5 8 . 9  
119.10 
,322 
. e t 9  
.e76 
1.101 
,160 93 .0  i 4 . r  
.331 2 . 3  -6 .6  
,214 Z37.1 -10.6 
13.46 8 . 7 5  4 .16  
-1 .6  .852 9 2 . t  .277 -788 187.2 A47.7 
-1 .6  1.374 17.9 .405 1.113 43.1 207.2 
3 . 0  e771 104.8 .304 1.194 222.3 491.7 





1 . OG60 
1.566 
1.5570 




4.094 10 .6  
101.8 i . 2 9 4  
7 5 . 6  .Pi90 
105.0 1 . 0 7 7  
4.3ee B.2 
' 3 S 4 . 0  
233.7 
198.1 
103 .90  


















1 A 4 9 0  
. 4 l I  
, 181  88 .9  15.0 -1.8 .e59 99 .8  .28U .793 195.0 447.5 
3 4 2  2 . 7  -5.7 -1.5 1.373 77.4 ,409 1.119 4 4 . 8  20r.2 
.197 263.3 - 1 3 . 9  2.U .758 103.0 .297 1.167 t16 .4  4 9 9 . 8  
19.39 8.6e 4 . 4 2  4 .11  8.16 4.18 i 3 . l i  e1112 024.t 1 2 . 1  
.209 88 .7  13.82 -2.0 .85U 9 .s ,301 . w s  eo i .9  * a ? .  
-158  3.4 -4 .v -1 .3  I.373 P - 5  .419 1.110 4P.6 207. 
. l a 4  L70.9 -16.0 e . 0  . 2  .e92 1.143 210.4 439. 



















4-638 7 . 0  4-6590 
4-6810 4-8890 
,243 91 .1  1 9 . 2  
.380 4 . 3  - 5 . 7  
14.08 9.04 5.96 
.e81 98.4 i5.1 
. 40?  6.0 -82.9 
.160 L08.9 -17.0 










5 L . T  2 O P . O  
198.4 447.7 
1LI.I 7 . i  
-e .4 .861 PO1.9 .520 
-1. i  1.371 79.2 .423 
1 .9  ,735 B9.5 .e90 
5.02 8.51 5.BU 13 .11  
- L . 8  .060 104.9 -544 
- .9  I . 3 7 0  15.8 .434 
9.2e 8.61 5.56 PJ.17 






LAUNCH SWNGBV SPEED1 R A 1  DECLl 
SWNGBV A R R I V E  SPEED3 RA3 DECL3 
DEPART RETURN WEEDS R A S  DECLS 
-. __ 





























14.61 9 .59  
.159 98.4 
.339 5.8 
-24s 217 .1  
14.59 9 . 5 1  
.196 7 S . 8  
,531 2.4 
14.19 9 .46  
.223 262.2 
DVL __ _ _  - 
16.9 
- 3 2 . 1  
- 9 . 4  
4 .23  
13.4 




-36 .7  
-13.5 
4 .E3 





-3 .7  
- 1 3 . 5  
4 . 3 7  
1986 OUTBOUND SUINGBY nIS310N D U R A T I O N  = $80  D A Y S  
M A R S  ARRIVAL DATE I 1446600 
18 JUN 1986 - -  
I 1 V 1 PSI 1 ECCEN SHA THE11 THETZ-PERIH APHEL 
I 3 V 3 PSI 3 ECCEN SHA THE13  THE14 P E R I H  APHEL 
I 5 V 5 P S I  5 ECCEN SHA THETS THET6 P E R I H  APHEL 
D V A  -EVA -0VD __ EVR 
-1 .2  .e59 94.S .271 .196 192.4 444 .1  .580 1.0120 
-1.4 1.377 81.1 .390 1.129 32 .1  210.2 .6680 1.570 
4.5 .785 106.9 .321 1 . 2 1 8  227.9 431.1 .e27 1.6090 
5 .01  6.40 1.36 14.11 2 /1 /2  1 2 5 . 5  19.0 39.7 .S69 
-1 .8  .346 91 .8  .281 .784 184.6 449.1 -563 1.0040 
-1.0 1.3?S 77.6 . 4 1 0  1.119 44.0 209.6 .660D 1.577 
4.5 .T05 106.9 .321 1.218 2 2 7 . 9  431.1 . S 2 7  1.6090 
5.08 8 .46  5.36 14.11 2/1/2 128.3 19 .0  28 .7  -524 
-1 .3  ,865 96.1 ,284 .806 201.6 443.9 , 5 1 7  i . 0 3 4 0  
-8 .5  1 . 3 7 7  81 .2  ,390 1.129 31.9 210.2 ,6890 1.170 
3.1 . I 1 0  105.1 .310 1.185 221.9 435.2 . E l 7  1.5530 
5.13 0.12 4 .82  15.94 2 t l I 2  124.7 1 4 . 1  41.6 -530 
TYPE SUN A SUN R kAFPA-_ - A  -- 
_._ .- MARS ARRIVAL DATE = 2446600 (18 JUN 1986) 
P S I  2 
PSI 4 














v 2  
v 4  
V 6  
1 NC 
I 2 OECL2 R A Z  SPEED1 
I 4 DECLL R A 4  SPEED4 
I 6 CECL6 RA6 SPEED6 









1 ,241  . 707 
1.063 
47 .2  
- 2 . 8  
5 . 5  
- 4 . 6  
268.7 
-2.7 




6 .6  
-3 .3  
273 .1  
-10.4 327.3 
-4.S 240.2 
- 8 . 9  157.5 
32.0 117.10 
-9.4 337.3 
-22.7 2 3 4 . 0  
-6.9 1 1 7 . 5  
-10 .7  102.3D 
- 9 . 2  321.5 
- 1 . 7  241.0 













. 9 5 3  
-1.9 .E49 95 .0  .268 ,769 192.7 448.7 ,562 1.0160 106.0 1.232 -0 .4 -6 .1  358.6 ,346 
-1.0 1 . 3 7 5  77.2 .412 1.116 45.2 209.6 ,6570 1.578 79.3 ,700 -1.0 -22.9 234.7 ,236 
3 . 1  .710 105 .1  . S i 0  1.165 e21.9 435.2 . e l?  1.1530 1 0 5 . 5  1.003 -3 .3  - 7 . 6  106.6 *e64 
4-6190 4-6534.1 .e03 91.5 1 4 . 9  -2 .2  .E%? 90.1 .301 .795 199.9 448.9 . I 5 6  1.0340 106.7 1.036 -L.O -6.1 341.5 - 3 5 9  
14.37 9.11 4-14 5.20 0.60 4 .41  13.66 t / l / C  12O.S 11.1 LS.3 ,466 4 .507  9 . 3  LOS.4 -1.9 lOL.7D 1.66S 
5.12 0.50 4.02 13.94 2/1/2 128.4 1 4 . 1  er.4 .so5 4.~18 i i . 1  e6i .1  -9.3 i 0 2 . s ~  i.erg 
4-ess4. i  4-6600 .359 6.0 -3 .0  - .E 1.374 16.4 . d i e  1.115 41.6 zo9.r . E ~ B O  1 . 5 ~ 0  10.0 .os9 -1.1 -CS.L c54.4 . r w  
4-6660 *-*or0 .zoo 260.1 - i6 .0  2 .0  . i s 7  io3.e .so3 1 . 1 5 7  e16.0 459.2 .eo? i.soro m . 7  i.070 - re? -6 .7  ir5.r . t i s  
183 
1988 
INBOUND SW I NGBY 
6,9 
184 
M13SION DURATION = 4 6 0  C A Y S  BTOPOVLR TIME S 60 O A Y 3  1988 INBOUND SWINGBY MAR  ARRIVAL O A T E  E 24474RO 
1 4  NOV 1908 _____.. __ 
LAUNCH ARRIVE 6PEEDl.' R A l  -OECLl'-< 1 --V 1 - P S I  l-fCCEN -SUA THETl THET2 PERIH APHEL PSI 2 V 2 I 2 OECL2 RAE SPEEC2 
D E P A R T  WNGBY EPEE03 R A 3  OECLS I 3 V 3 P31 3 ECCEN SUA THE13 THETI PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  SPEED4 
OwNC8Y RETURN )PEE05 R A 5  OECL5 I S V 5 PSI 5 ECCEN SUA THE15 THET6 PERIH APHEL P S I  6 V 6 I 6 OECL6 R A 6  3PEEC6 
PROP -AERO--OVL O V A  EVA- O V O  -EVR- TYPE SUN A SUN R KAPPA - A  E INC RAP OECLP E T A  PERIC 
4-7320 4-7480 .150 31.5 3.2 - . 7  1 ,112 
4-7540 4-7111.0 .272 72.8 26.3 1 , 6  .s53 
4-7711.0 4-1600 .686 208.6 - 1 1 . 9  -6 .8  1.361 
13.48 10.09 4 . 0 s  3 .38  6.78 
94.0 ,262 1.359 
79.1 .562 ,984 
119.4 .568 1.073 
6.04 21.78 1/1/2 
92 .9  ,270 1.384 
80.6 .525 1.006 
116.9 -315 .994 

























1.003 1.7141 104.8 .BO9 -1 .2  17 .7  
.432A 1.537 59.2 1.330 - 1 . 1  -1 .9  
.463 1.683A 124.5 1.033 7.2 6.0 
10 .4  .128 11.017 106 .3  133.8 -73.4 
1 .010  1.751.4 105.5 .817 -1.4 1 7 . 0  
.478A 1.534 6 2 . 6  1.331 -1.1 - 2 . 2  
.482 1 . 5 0 5 1  121.0 .999 6 .0  9 . 9  
9 . 2  .156 12.503 87.0 191.9 82.8 
1.015 1.800.4 106.1 .E24 -1.5 16.5 
.52OA 1.130 65.7 1.344 -1 .2  - 2 . 6  
.499 1.37IA 117.6 . 9 T l  6 . 3  13.5 
8 . 7  ,191 13.149 63.3 143 .1  62.4 
98.5 
211 .1  
349.2 
102.0 
215 .1  
3 5 6 . 5  
104.8 
219.2 











1. I 9 9  
-117  
,560 
. 499  
1.326 
4-7350 4-7480 .145 21.2 3.7 - .6 
4-7540 4-1711.8 ,210 70.4 26.8 1.8 
4 - 7 r l 3 . 8  4-7810 .620 216 .1  -11.3 -5 .9 
13.01 9.45 3.98 3.56 
4-7340 4-7480 ,141 19.2 3 . 2  - . 6  
4-7540 4-7120.5 .231 67.7 2 1 . 3  1.9 
4-7720.5 4-7820 .560 223.2 -10 .3  -4 .8  
12.11 8 '96  3.95 3.15 
1.117 







91.6 ,279 1 .407  
81.9 .493 1.025 
114.6 .467 ,937 
5.01 18.S4 1 / 1 / 2  
4-?350 4-1480 ,143 15.4 2.0 -.I 1.126 90 .0  .288 1 ,429  359.9 468.2 1.017 1.840A 106.8 ,831 -1.8 16.1 107.0 -186  
4-1540 4-7724.8 ,217 64.9 27.8 2 .1  .601 83.0 .468 1.042 171.8 286.6 .557A 1.528 68.5 1.349 -1 .2  -3.0 222.3 . I O ?  
4-7724.0 4-1830 . S O 7  229.9 -8 .9  -3.8 1.289 112.5 .424 .E96 212 .1  487.8 . I 1 6  1.276A 114.4 .948 5 . 7  16 .9  10.8 $441  




. 3  
28.3 
- 7 . 0  
4 .06 
- 1 . 6  
28 .8  
-4.8 





-.5 1.130 88.2 .298 1.445 1 .9  106.6 1.0140 1.816A 107.4 
2.3 ,612 83.9 .443 1 . 0 5 1  172.2 293.7 .58MA 1.525 71.0 
-2.7 1.213 110 .6  .386 .E65 273.3 491.7 .531 1.199A 111.2 
4.14 7.53 4 .39  15.98 1/1/2 18.5 25.3 11.6 .285 9.863 
-.I 1.133 86.0 .309 1 . 4 5 4  17 .0  106.2 1.0050 1.904A 108.0 
2.4 .621 84 .7  .425 1.069 172.7 300.3 ,615A 1.523 13.2 
- 1 . 7  1.260 108.9 .352 .e42 273.8 496.0 .546 1.138A 108.1 
4.38 7.75 4.19 14.95 1/1/2 17.8 28.4 14.9 .344 1.731 
-.I 1.134 83.4 .322 1.454 27.5 107.1 ,9860 1.921A 108.7 
2 .6  .628 85.3 .411 1.079 173.1 306.3 .836A 1.522 75.1 
-.8 1.250 107.5 -323 .E25 274.2 501.0 .559 1.091A 105.P 
4.63 8 . 0 1  4 . 0 5  14.07 1/1/2 18.0 32.4 18.8 .410 6.117 
- MARS ARRIVAL OATE = 2447490 (24 NOV 1988) ~ 
,836 - 1 . 7  







.E38 -1 .9  
1.359 -1.5 
.904 3 .9  
9.6 147.3 
15.8 1 0 8 . 6  .19S 
- 3 . 6  224.9 . 4 5 9  
19.9 1 7 . 1  .387 
18.8 94.00 L.528 
15.7 109.3 .e04 
- 4 . 4  227.0 ,416 
22.5 24.2 ,337 
15.8 109.1 .215 
2 4 . 0  29.9 - 2 9 1  
- 8 . 8  101.60 L.100 
1 . 7  98.00 c . 3 1 1  
















.168 4 .9  




. f 9 1  58.9 




1 .041  












43 .1  













-1 .0  
7.8 
138.8 
- 1 . 5  
-1.0 
1 . 1  
L11.7 
-1 .0  
-1.0 
8.5 
141 .1  
-1 .7  
-1 .0 
5 .8  
142.7 
- 1 . 7  
-1 .1 
s.2 
143 .8  
-1 .8  
- 1 . 2  
4.5 
145 .9  
-1 .8  
- 1 . 2  
3 .9  
140.5 
10.0 
- 1 . 6  
6.5 
-71.4 




1 5 . 0  




-2 .5  
11.2 
42 .5  
14 .6  
-3.0 
20.1 
21  .o 
14.7 
- 3 . 6  
22 .7  
5 .2  
14.9 
-4.3 
24 . O  
- 5 . 7  








4 . 0  
85 .OL 
101. 1 



























4- 1340 4- 7490 
4-1550 4-1121.C 




4- 1380 4- 7490 
4 - 1 5 5 0  4-7729.7 
4-1729.7 4-7840 































20 .7  
70.6 
209.9 
9 .97  
20.1 





2 2 4 . 2  
8.88 
13.4 
61 - 3  
230.9 








8 . 4 1  
3 5 7 # 9  
5 2 . 1  
248 .1  
8 . 6 4  
4 . 3  
26 .1  
- 1 2 . 3  
3.96 
4 . 8  
26.4 
-11 .7  
3 .e9 
4 . 0  
26.7 
-10 .7  
3.85 
2.5 
2 1 . 0  
- 9 . 1  
3 .88  
.I 
27 .2  
-1 .2  
3 .95  
-1.3 
27.4 
- 4 . 9  
4.14 
-3 .0  
27 .6  
- 2 . 4  
4 . 5 0  
- , 5  1.106 93 .8  .241 1.334 340.9 483.6 1.004 1.664A 103.4 
1.7 ,540  82.5 .566 ,982 174.2 262.7 .426A 1.531 58.8 
-1.1 1.367 119.5 .575 1.092 271.6 478.1 .464 1.720A 124.8 
2.96 6.37 6 .01  22.04 1 /1 /2  34.0 11.2 l i . 3  -125 10.167 
- .4  1.110 92.6 .253 
1 .8  .561 83.9 ,528 
-6 .1  1.331 117.0 ,521 
3.10 6 . 5 0  5 . 4 5  20.28 
- .4  1.113 91.3 ,260 
1.9 .518 8 5 . 1  .496 
-5 .0 1.313 114.7 .471 
3.24 8.64 5 .02  18.11 
1.354 346.9 480.1 1.011 
1.005 174.5 210.7 .474A 
1.006 212 .1  480.7 ,482 
1 /1 /2  30.5 18.8 9.9 
1 .371  353.5 477.1 1.015 
1.025 114.9 218.6 .517A 
#946  212.6 483 .7  .500 
















c.  185 
,161 
.510 
. 4 4 1  
C.503 
- .4  1.117 89 .8  .e67 1.386 . 9  114.9 1.0170 1.756A 105.2 
2 . 0  ,593 86.1 ,468 1.043 175.5 286.2 . 5 5 5 A  1.531 68.3 
-3 .9  1.292 112.6 .427 ,902 273.2 487.0 .516 1.288A 1 1 4 . 1  
3.38 6 .78  4 .69  11.31 1/1/2 25.5 22.5 9.7 -231  11.835 
- . 3  1.120 88.0 ,274 1.396 9.1 113.6 1.0140 1.779A 105.8 
2 .2  .604 86.9 a 4 4 5  1.059 178 .1  293.5 .587A 1.530 10 .9  
-2.8 1.276 110.7 .388 ,870 273.7 490.9 .532 1.207A 111.5 




c .  5 0 5  
-.3 1.12% 8 6 . 0  .263 
2 . 3  .E14 81.6 .427 
-1 .7  1.262 109.0 .354 
3.09 7.09 4.27 15.03 
- . 3  1.121 83,s .293 
2.5 ,821 88.1 .412 
-.8 1.251 101.1 ,324 
3.88 1.26 4.14 14.13 
1.399 18.5 113.5 1.0040 
1.072 176.7 300.2 .614A 
.e45 274.2 495.3 .546 
1/1/2 23.6 27.9 14.7 
1.393 29.3 114.7 .9850 
1.082 171.3 306.4 a6361 
.E27 274.6 SOO.3 .559 




















4- 7390 4- 7490 
4-7550 4 - 1 ? 4 0 . 0  
4-7740.0 4-7870 
,228 355.1 - 3 . 9  
-191  50,s 27 .9  
.354 252.7 - 2  
13.27 9.13 5 .08  - _I_ __ - - 
- . 3  




1 .7  
- 7 . 3  
2.64 
- . 2  
1 .E 
-6 .4  
2.74 




- _  
1.118 80 .6  ,301 1.375 41.7 117.5 .9520 1.797A 107 .6  .EO7 - 1 . 9  
,627 88.5 ,401 1.090 177.8 311.1 .853A 1.528 16.7 1.362 -1 .3  
1.242 106.2 .e99 .E14 275.0 506.0 .570 1.057A 102.5 .E96 3.4 
7.S3 4.05 13.39 l / i / 2  25 .1  37.0 22.8 -479 5.056 13 .5  151.1 
15.4 101.4 
-5 .0  230.5 
26.5 35.2 
- 1 3 . J  103.60 
,195 












9 1 3 4  . 5 69 
.515 
1.003 
. - M A R S  ARRIVAL O A T E  = 2447100 I 4 OEC 1988) -.__I 
1.101 93 .6  .231 1.316 341.1 489.5 1.005 1.628A 102.1 .780 - 1 . 6  
.530 86.6 . I 7 1  .982 117.4 262.0 .422A 1.542 56.5 1.329 -.E 
1.372 119.7 ,562 1.111 272.0 471.3 ,464 1.757A 125.2 1.046 8.0 
6 .06  6 .09  22.30 1/1/2 41.3 17.2 12.1 .122 9 . 4 5 5  109.3 139 .1  
1.104 92.5 ,241 1.332 341.3 486.2 1.011 1 . 6 5 3 A  102.8 .760 - 1 . 1  
,552 8 7 . 1  ,532 1.006 177.9 270.3 -411A 1.541 6 2 . 1  1.337 
1.342 117.2 .526 1.018 212.6 479.P ,483 1 . 1 5 4 1  121.7 1.011 7.4 
6.15 3 . 5 5  t0 .49  1/1/2 37.3 18 .1  10.6 . l S l  10.834 92 .1  186.1 
4-1310 4-7300 
4 - ? ¶ 6 0  4-7712.0 
1- I71L.a 4-7600 
1-7330 4-7300 
4-7711.4 4-7810 
4 - 1 5 6 0  4 - 7 r i 7 . 4  
.156 19.7 6 . 0  
.274 67.7 2 5 . 1  
. IO1  211.0 -12 .8  
12.63 9.99 3.90 
.129 18.9 6 . 1  
.253 6 4 . 3  2S.6 
.632 218.3 - 1 2 . 1  
12.12 9 - 5 8  3.85 
.123 16.1 5 .2  
-237 6 0 . 8  25.S 
,569 225.2 - 1 1 . 0  
11.78 6.93 3.79 
13.8 96.9 
- 1 . 3  215.1 
0 . 9  349.6 
-7O.F 84.1L 
13.9 100 .1  
-1 .5  2 1 8 . 1  
-81.5 83.EL 
13 .5  104 .0  






4 - 7 5 ~ 0  4 - r 7 2 i . g  
1.107 91.0 .246 1.346 3 f 4 . l  483.4 1.016 1.677A 103.3 ,791 -1 .1 
. 5 7 i  8 8 . 1  ,499 1.028 178.7 218.4 , 5 1 5 A  1 .540 65.3 1.344 -.E 
1.318 114.9 . I 7 6  .954 273.1 482.9 ,500 1.4081 118.3 .981 e.? 
6 - 2 6  5.15 18.87 111/2 34.2 20.4 9 . 7  .;EO 11.799 71.11 i5i.s 
4-7330 4-1500 a126 11.5 3.4 -.t 1,110 89.7 .251 1.3S7 1 . 7  121.4 1.0170 1.697A 103.8 .79A - 1 . B  13 .2  106.4 - 1 4 0  
4-7560 4-7726.3 e224 51.2 25 .9  2 . 0  . I 8 7  89.8 .471 1.041 179.5 286.2 .554A 1.540 68.2 1.350 - . E  - 2 . 1  224.8 . I 1 3  
4-7726.3 4-7830 e513 231.8 -9.4 -4 .0  1.295 112.7 .430 .908 273.6 486.3 ,517 l .299A 115.0 ,956 6 . 0  17.5 11.5 -45e 
11.59 6.64 3.79 2.95 6.36 4.85 17.44 1/1/2 31.8 22.3 1 0 . 0  ,228 11.432 46.8 144.3 46.2 8 9 . l L  1.381 
4-7360 4-7500 ,134 5.1 1.1 - . I  
4-7560 4-7730.3 . e l 5  53 .9  2S.8 2 .1  
4-7130.3 4-7840 .464 238.0 -7 .3  -2.8 
11.S6 8.50 3.87 3.06 
4-1370 4-7500 , 1 5 1  . 2  -1 .1  -.l 
4-7560 4-7734.1 -209  51.0 25.8 2.2 
4-?134.1 4-7850 a421 243.7 -5 .0  -1.8 







I 8 .58  
i 1.263 
87.9 .257 1.363 10.1 120.4 1.0130 1.713A 104.3 .796 -1.8 13.5 107.9 - 1 4 5  
90.3 .448 1.064 180.3 293.6 .587A 1.5400 10.8 1.355 - . 9  -2 .4 227.8 e464 
110.8 ,390 .e74 274.0 490.2 .533 1 .2 l5A 1 1 1 . 7  .936 5.2 20.3 18.5 .S96 
4.63 16.19 1/1/2 30.4 24.6 11.8 ,280 9.123 2S.O 144.0 24.6 94.30 Le436  
85 .9  ,264 1.362 1 9 . 1  120.4 1.0030 1.721A 104.7 .796 -1 .8  13.5 108.4 -151  
90.9 .430 1.077 181.1 300.5 .614A 1.5400 13.1 1.359 - .9  -2 .9  229.0 -411  
109.0 .355 .e48 274.5 494.7 ,547 1.150A 108.8 .920 4 . 5  22.8 25.1 -345 
4.47 15.10 1/1/2 29.8 27.5 14.8 -339 1.118 9.e 146.9 8.3 96.60 L.294 
4-1380 4-?500 e l78  355.9 -2 .7  -.l 1.111 83 .6  .273 1.353 30.1 121.9 .9840 1.122A 105.2 .79J -1.8 13.9 107.9 ,116 
4 - W O  4-7737.5 e204 48.5 25.8 2.3 .617 91 .3  .415 1.088 181.8 306.7 .636A 1.5410 15.1 1.362 -1.0 -3.4 230.3 -384 
12.06 8.75 4.39 3.32 6.79 4 . 3 6  14.18 l l l l 2  30.3 31.3 18.6 .407 6.183 4 . 1  149.4 -2 .9  101.70 C.108 
4-7390 1-7300 . P l 8  353.4 - 3 . 6  - . 1  1.108 80.0 .e86 1.333 43.3 124.8 .9510 1 . 1 1 5 A  105.7 .180 -1.9 14 .6  108.1 . i d ?  
4-1880 4 - ? 7 4 0 * 8  -201  46.3 25.8 t . 4  .e23 91.7 ,404 1.097 182.4 312.2 .854A 1.1410 78.1 1.384 -1.1 -4.0 C31.O ~ 3 5 4  
4-tp40.8 4-?810 ,354 C53.5 . l  1.243 106.9 .300 .El5 275.3 505.4 :S71 1.0591 102.7 .E91 3.4 28.5 3 5 - S  .PSI 
4-r737.s 4-10eo . i o 4  248.0 -2.5 -.e 1.252 107.3 .325 .E29 274.9 499.7 .560 1 . 0 9 9 ~  101.6 ,901 3.9 24.9 31.0 .e97 
1 e . t ~  e.rt 4.93 5 . ~ 1  8.91 4.19 13.43 i m t  31.9  36.4 02.8 ,470 5.058 i o . ?  i 5 i . o  -io.s ios.so i . w i  
-.____. MARS ARRIVAL DATE 8 e441310 (14 OEC 1988) 
185 
SIOPOVER TIME X 60 0118  
- 
LAUNCH ARRIVE-8PEEOl R A l  OECLl 
DEPART SUNGBY SPEED3 R A 3  OECL3 
8UNC8I RETURN EPEE05 R A 5  OECL5 
0-7340 4-7510 ,120 14 .7  6.9 
4-7570 4-7722.0 ,248 56.7 2 4 . 8  
4-7722.6 4-7820 ,573 226.1 - 1 1 . 3  
11.71 9 .16  3.74 
4-7570 4-7720.9 .237  53 .1  24.0 
4-7726.9 4-7830 .S i6  232.6 - 9 . 0  
11 .52  8.89 3.74 
PROP _jERO-OVL - ___ -. -_ 
4-7350 4 - 7 5 1 0  . i z i  9 . 8  4 . 7  
4-7360 4-7510 .129 3.9 2 .1  
4-7570 4-7730.9 .229 49 .8  24 .3  
4-7730.9 4-7040 .a66 238.7 - 7 . 5  
11.88 8.77 3.82 
4-7370 4-7510 .145 358.4 - . 3  
A - 7 5 7 0  4-7734.6 ,223 4 7 . 0  24 .1  
4-7734.0 4-7850 -422  244.4 - 5 . 1  
11.60 8 . 8 1  4 . 0 0  
4-7300 4-7510 .172 354.4 -2.1 
4-7570 4-7738.0 .220 44.6 23.8 
4-7730.0 4-7860 . 3 8 5  249.5 -2 .5  
11.94 9 .04  4 . 3 1  
4-7390 4-7510 .209 352 .2  - 3 . 1  
4 - 7 5 7 0  4-7741.0 .217 42.7 23.6 
4-7741.0 4-7870 .355 2 5 4 . 1  .2  
12 .54  9 .50  4 .82  
- -- .__. - 
4-7330 4-7520 .122 16.4 11.3 
4 - 7 5 8 0  4-7718.1 .279 5 6 . S  24 .0  
4-7718.7 4-7810 .643 220.1 -12.9 
12.28 9 .98  3 .76  
4-7340 4-7520 -117  13.4 
4-7580 4-7723.L .265 52.7 
4-7723.C 4-7820 - 5 7 7  226.9 
11.92 9.58 
4-7350 4-7520 .118 8.3 
4-7580 4-7727.4 .256 49 .2  
4-7727.4 4-7830 .519 233.3 
11 .73  9.34 
9 . 3  
23.6 
-11.6 
3 .71  
6 . 0  
23.2 
-9 .8  
3 . 7 1  
1988 INBOUND SWINGBY H I S S I O N  OURATION : a a o  D A Y S  
M A R S  ARRIVAL O A T E  = t i i 7 5 1 0  
14 CEC 1 9 8 8  
1 1 V 1 PSI 1 ECCEN SMA THETI THE12 PERIH APHEL P S I  2 V 2 I 2 OECLZ R A 2  8PEEOP 
1 3 V 3 PSI 3 ECCEN SWA THET3 THETl PERIH APHEL PSI 4 V 4 I 4 OECLI R A 4  SPEECI 
I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH AFHEL PSI 6 V 6 I 6 OECL6 RA6 8PEEO6 
. O V A  __ --EVA - _ O V O  _EVR -_TYPE SUN A SUN R KAFPA - A  E . I N C  RAP OECLP E T A  PERIC 
.1 1.103 91 .0  .235 1.328 354.5 489.4 1.016 1.64lA 102.1  , 7 7 7  - 1 . 9  11 .2  102 .3  * 1 1 8  
1.9 .567 92 .8  ,503 1.034 182.8 278.4 .514A 1 . 5 5 5 0  6 5 . 1  1.347 - , 7  - 1 . 1  223 .0  ,573 
-5.4 1.319 114.9 .479 ,962 273.4 482.3 .SO1 1 .4231  118.6 .98S 6 . 9  14.5 4 . 5  - 5 1 9  
2 . 5 5  5.97 5 .42  19.02 1 /1 /2  41.4 20 .2  10 .3  ,183 11.116 72.9 154 .1  71.7 84.7L 1.830 
. I  1.105 89 .6  ,239 1.336 2 . 2  127.6 1.0170 1.656A 102.5 ,780 - 1 . 9  11 .4  105.0 ~ 1 2 3  
2.0 .584 93.4 .475 1 . 0 5 5  183.8 286.4 . 5 5 4 A  1.5560 6 8 . 1  1 . 3 5 3  - . 7  - 1 . 6  225.6 -516 
- 4 . 1  1.297 112.8 .433 .913 273.9 485.7 .517 1.309A 115.2  .959 6 . 1  17.7 11.8 - 4 5 7  
2.63 6 .04  5 . 1 5  17.56 1/1/2 38.8 22.0 10.5 .226 10.910 49.3 145.5 40 .7  88.9L 8 . 2 3 7  
. O  1 .106 87.9 .244 1.340 10.9 126.7 1.0130 1.667A 102.9 .781 - 1 . 9  11 .7  106.5 ,127 
-2.9 1.279 110.8 ,593 .878 274.3 489.6 .533 1.222A 112.0 -939  5 . 3  20 .5  18.8 a 4 0 0  X 
2.70 6.12 4.95 16.27 1/1/2 37.3 24.3 12.2 .277 9.405 27.8 145.7 27.1 94.20 C.330 
- 0  1.106 85.9 .250 1.337 20 .7  127.0 1.0020 1.672A 103.2 .780 -1 .9  1 2 . 1  107.0 ,131  
2 .1  .607 94.5 .434 1.087 185.9 301.0 .616A 1.5590 73.1 1.362 - . 7  - 2 . 2  229.4 .422  
-1.8 1.265 109.0 .357 .e51 274.8 494.1 . 5 4 7  1 . 1 5 5 A  108.8 ,922 4.6 23.0 2 5 . 5  ,348 
2.1  .597 94.0 .452 1.073 ~ 8 4 . 9  294.0 . S ~ A  1 . 5 5 7 0  70.8 1.358 - . I  -1 .9  2 2 r . 8  .466 
2 .79  6.20 4 .82  95.16 i / i / z  36.8 27.2 15 .2  ,338 7.574 ii.5 147.0 10.8 9 e . r ~  r.219 
. O  1.104 83.6 ,259 1.326 31.8 128.5 .9830 1.67OA 103.6 ,776 - 1 . 9  12.8 106.3 ,137 
2.2 .616 94.9 .420 1.099 186.8 307.4 .638A 1.5610 75.1 1.365 - . 8  -2.8 230.5 -385 
- . 8  1 .253  107.5 .326 .a31 275.2 499.1 . 560  1.102A 105.8 .909 3.9 25.0 31.5 ,300 
2 .90  6 .31  4.73 14.23 1 /1 /2  37.4 30.9 19.0 .405 6 . 0 6 7  2 . 6  110.0 -.3 101.90 C . 0 5 4  
.O 1.101 81.0 .272 1.306 44 .3  131 .5  .9510 1.662A 104 .0  ,769 -1.8 13.7 104.3 .144 
2.3 .622 95.2 ,409 1.109 187.6 312.9 .655A 1.5620 76.8 1.367 -.E - 3 . 0  231.1 .355 
.1  1.244 106.2 . S O 0  .E l7  275.6 504.8 ,172 1.062A 102.9 -899  3 .4  26 .6  36.4 .E50 
3.05 6.45 4 .67  13.46 1/1/2 39.2 35 .9  23 .2  .478 4 . 9 8 0  8 . 1  152.4 - 7 . 9  104.10 1 .901  
. -  WARS ARRIVAL DATE = 2447520 (24 OEC 1988) - -  -- - - -  - I___ 
.I 1.098 92 .3  .226 1.307 347.6 497.5 1.012 1.602A 100.4 .761 - 2 . 2  7.7 96 .0  . lo4  
1.8 .547 96 .9  .542 1.022 185.9 270.4 .468A 1.5150 61 .6  1.343 - . S  - . 9  220.8 .643 
-6 .9  1.350 117.4 .536 1.042 273.4 478.6 .483 1 . 6 O O A  122.3 1.022 8.0 ¶ 1 . 5  357.3 .594 
2.30 5.72 6.22 20.88 1/1/2 53.4 18.6 12.0 ,145 9 . 5 5 7  93.4 187.5 - 8 3 . 9  8 3 . l L  1.244 
-3 1.100 91 .0  ,228 1.316 354.7 495.1 1.016 1.616A 100 .9  ,765 - 2 . 1  8 .6  99 .9  .100 
1.9 .568 97.4 ,508 1.046 187.2 278.9 . 5 1 5 A  1.5780 6 5 . 1  1.351 -.I -1.0 223.7 . 5 7 7  
- 5 . 5  1.322 115.0 .483 ,969 273.8 481.7 . S O 1  1.438A 118.8 .989 7 . 1  1 4 . 9  4 .7  , 5 2 5  
2.34 5.76 5.87 19.17 1/1/2 49.4 20.1 11.0 . I 8 0  10.455 73.4 155.4 72.2 84.7L 1 .706  
.3 1.101 8 9 . 1  .e31 1.322 2 . 6  133 .5  1.0170 1.628A 101.3 .767 -2 .0 9 . 3  102.7 .109 
1 .9  ,585 97 .8  -480  1.069 188.7 287.1 .556A 1.5820 68 .1  1.357 - . 5  -1 .2  226 .1  .519 
- 4 . 2  1.300 112.8 ,436 .918 274.2 485.2 .518 1.318A 1 1 5 . 5  ,963 6 . 2  18 .0  12.0 .462  
2.39 5.61 5.63 17.66 1/1/2 46.5 21.8 11.2 .223 10.282 5 0 . 4  146.3  4 9 . 9  89.1L C . 0 7 4  
4-7380 4-7520 .125  2.4 3.5 .3 1.102 87.8 ,235 1.324 11.3 132.7 1.0130 1.635A 101.0 ,768 -2.0 9 . 9  104.4 . l i t  
4-7500 4-7731.4 -249  46 .2  22.8 2.0 -599  98 .1  .458 1.087 189.9 294.9 .590A 1 .5850  70.8 1.363 - . 5  - 1 . 4  228.1 .487 
4 -1731 .4  4-7840 .46?  239.4 - 7 . 6  -3.0 1.281 110.9 .394 .E81 274.6 489.1 ,534 1.228A 112.2 .941 5 . 4  2 0 . 7  1 9 . t  .404 
11.68 9.24 3.78 2.44 5.86 5.45 16 .35  1/1/2 44 .8  2 4 . 0  12.9 a275 8.935 29 .2  140.2 28.8 94.40 2 .184  
4-7310 4-ISPO ,142 357.1 .I 
4-7100 4-7735.1 -245 4 3 . 5  22.4 
4-7735.1 4-7830 .423 245.0 - 5 . 2  
11.80 9.30 3.95 
4-7380 4-7520 .168 3 5 3 . 3  - 1 . 3  
4-7500 4-7738.8 .241  41.4 22 .0  
4-7738.8 4-7860 .386 250 .1  - 2 . 5  
12.11 9 .52  4 .20  
4-7390 4-7520 .203 3 1 1 . 5  - 2 . 4  
4-7580 4-7741.4 ,240  39.7 21.8 
4-7r41.4 4-7870 . 3 5 5  254 .6  . 2  
12.67 9 .98  4.74 
I_ - - __ . . . . -  ._ - WARS ARRIVAL DATE E 2447530 ( 3 $AN 1989) - _____ _. - - . 
4-7330 4-7530 . I 2 1  14.9 15.8 .9  1 .096 92.3 .222 1.300 347.4 5 0 2 . 8  1.012 1.588A 99.3 ~ 7 5 1  -2 .7  3.2 92 .0  .OB7 
4-7590 4-7719.3 .303 52.7 22 .9  1.9 , 5 5 1  102.3 .548 1.040 190.6 271 .1  . 4 7 O A  1.6090 61.5 1.349 -.3 -.I 221 .5  .E48 
4-7710.S 4-7810 .E48 221.0 -13.3 - 7 . 2  1.554 117.5 .541 1.053 273.6 478.0 .484 1.623A 122.8 1.027 8 . 2  11 .0  357.4 . 602  
1 2 . 8 0  10.60 3.75 2 - 1 9  5.62 6 . 8 5  21.06 1/'1/2 62.5 18.6 1 2 . 7  -143  9 .032 9 2 . 1  201.1 - 8 3 . 9  83.OL 1.148 
. 2  1.102 
2 . 1  .610 
-1.8 1.266 
2 .51  5.92 
.z 1.100 
2 . 1  .618 
-.8 1.254 
2.59 6 .00  























4 3 . 1  30.6 
1.0020 1.638A 101 .9  .766 -1 .9  1 0 . 7  104.8 .118 
.618A.1.6880 73.2 1.367 -.I -1.8 229.5 .423 
,548 1.159A 109 .0  ,924 4 . 0  2 3 . 1  25.8 ,350 
.9830 1.635A 102.1 -762  -1 .9  11.6 103.9 .121 
.640A 1.5910 75.2 1.370 - . 6  - 1 . 9  230 .4  .388 
,561 1 . 1 0 5 A  106 .0  ,910 3 .9  2 5 . 1  31.9 . S O 2  
19.7 .404 1.844 2 . 9  150.3 1 .9  102.30 1 . 9 5 7  
15.9 .336 7.247 i 3 . 3  148.0 12 .9  98.90 e.097 
. 2  1.096 81.1 .262 1.289 44 .8  137.5 .951D 1.627.4 102.4 ,754 - 1 . 8  12.7 101.8 . l e 7  
2 .2  .625 99.0 ,416 1 .126  193.1 314.1 .658A 1.5940 77.0 1.372 - . 6  -2 .2  230.0 . S 5 S  
.1 1 ,244  106.2 ,301 ,818 275.8 504.4 .J72 1.064A 103.0 .900 3 . 4  26 .7  36.8 .e50 
2 .71  6.12 5 .22  13.48 1/1/2 1 7 . 0  3 5 . 5  24 .0  ,477 4.819 5 . 7  152.6 - 3 . 6  104.70 1.821 
4-1340 4-7530 .116 12 .1  12.4 a 7  1 .097 91.0 ,223  1.308 354.8 500.5 1.016 1.600A 99 .7  -754 -2 .4  5 . 3  98 .8  ,090 
, 4 - 7 5 9 0  4-7723.6 .291  49 .1  22.4 1.9 . 5 7 5  102.4 .Sl5 1.066 192.2 279.9 .518A 1.6150 65.0 1.357 - . 3  -.I 2 2 4 . 1  , 5 8 1  
4-7723.8 4-7820 .581 227.7 -11 .9  - 9 . 7  1 . 3 2 5  115 .1  .487 -977 274 .1  481.1 . S O 1  1.452A 119 .1  -993 7.3 1 5 . 2  4 . 9  . $ 5 1  





d -7¶90  4-7731.8 
4-7731.8 4-7840 
4-7370 4 - 7 5 3 0  




4 - 7 5 9 0  4-7730.8 
. 1 1 5  7.2 
.E82 4 5 . 8  
. 5 z \  2 3 4 . 0  . 
1 2 . 2 3  10.00 
. 1 2 3  1 . 3  
.E70 43 .1  
+469 240 .0  
12.17 9.92 
,139 3 5 6 . 1  
,273 4 0 . 0  
, 4 2 4  245.5 
12.28 9 .98  
.164 352.7 
. 2 7 1  38.9 
.Sa6 250.6 
12.59 10.22 
9 . 0  
21 .8  
-10 .0  
3.69 
5 .4  
2 1 . 3  
- 7 . 7  
3 .76 
2 . 1  
20.9 
- 5 . 2  
3 .92  
- . 2  
20 .5  
- 2 . 6  
4 .21  
.6 1.099 89.5 .226 1 .313  2 .6  138.9 1.0170 1.609A 100.1 .756 - 2 . 2  0.7 99.8 .099 
1 . 9  .593 102.6 ,487 1.090 193.9 288 .4  .559A 1.6210 68 .2  1.364 - . 3  -.8 2 2 6 . 5  . 5 2 1  
- 4 . 3  1 .302  112.9 .438 ,923 274.5 484.6 .518 1.328A 115.7 -96s 0 . 4  1 8 . 2  1 2 . 2  .466 
2 . 2 2  5.65 .6 .31 11.76 1 / 1 / 2  54.9 2 1 . 7  12 .0  , 2 2 1  9.575 5 0 . 2  140.5 49.7 89.4L 1.897 
- 5  1.099 87.9 .229 1 . 3 1 3  1 1 . 5  1 3 8 . 3  1.0130 1.614A 100.4 ,756 - 2 . 1  7 .9  101 .5  .IO1 
2 .0  . S O 7  102.7 .465 1.110 195.5 296.3 .593A 1.6270 70.9 1.369 - . 3  - . 9  227 .9  - 4 6 9  
-3.0 1 .283  110.9 .396 .884 274.9 4 8 8 . 6  .534 1 . 2 3 4 A  1 1 2 . 5  ,943 5 . 5  2 0 . 9  19.4 
2 .26  5.60 6.18 16.42 11112 S S . 0  2 3 . 8  13.8 .273 8 . 3 2 1  29.9 1 4 6 . 4  2 9 . 3  91 .80  tu001  
. I ,  1.099 8 6 . 0  ,234 1.309 21.4 1 3 8 . 7  1.0020 1.616A 100.6 , 7 5 4  - 2 . 0  0 . 0  102 .0  , 1 0 4  
2.0 .618 102.9 .448 1.127 196.9 303.6 .622A 1.6320 73.3 1.374 - : 3  - 1 . 1  2'29.1 a 4 2 4  
-1 .9  1.267 109.1 .359 .e56 275 .3  493.2 . I 4 8  1.163A 109.2 .925 1 . 7  23.2 26.1 -35.3 
2.30 5 .72  6.06 15.27 1/1/2 5 2 . 5  26.6 16.9 .334 6.793 1 4 . 6  148 .1  1 4 . 2  99.40 1 .936  
.4  1 .097 8 3 . 8  .242 1.298 3 2 . 5  140.2 ,9830 1.612A 100.8 . ? 5 0  -1 .9  10 .3  101.0 .IO8 
2 . 0  .626 103.0 .436 l . l A 1  198.2 310.1 .644A 1.6380 75.4 1.377 - . 4  - 1 . 2  229.7 .3R6 
- . 8  1 . 2 5 5  101.5 ,328 .e35 275.6 498.3 .561 1.108A 106.1 ,911 4 . 0  2'5.2 3 2 . 2  .306 
2.37 5.79 6.00 14.30 1 /1 /2  33.2 30.3 20.9 .403 1.510 4 . 1  50.3 3.7 102.90 1.817 
4-7390 4-7530 -199  3 5 1 . 1  - 1 . 5  .4 1 .093 81.3 .255 1.279 44 .8  142.9 .9530 1 .6061  100 .9  -742  
4-7590 4-7741.8 .269 37.5 20.2 2.1 .633 103.1 .426 1 . l S l  199.1 315.8 .661A 1.6420 77.2 1.379 
4-7741.8 4-7070 ,315 2 5 5 . 1  .2 . l  1.245 106.2 .301 .819 276.0 5 0 4 . 0  .373 1.066A 103 .2  -901  
13.10 10.63 4 .67  2.47 5.89 5 .96  13 .51  1 /1 /2  51 .3  3 5 . 2  2 5 . 3  a176 4.173 3.7 
--___I_~ MARS ARRIVAL DATE = 2447340 (13 JAN 1989) - 
4-7340 4-7540 .116 10.8 18.7 1.2  1.096 91.0 .220 1.302 354.4 305.6 1.016 1.589A 9 8 . 6  . 7 4 4  
4-7600 4-7724.3 .32S 4 6 . 1  21.2 1.9 .590 107.8 ,524 1.097 197.8 281.6 ,522A 1.6720 6 3 . 1  1.367 
4-7724.3 4-7020 .505 228.4 -12.2 -5.9 1.328 1 l S . 2  .490 .984 274.5 480.5 . S O 2  1.466A 119 .3  -997  
13.24 11.12 3.69 2.12 5 . 1 4  7.43 19.44 1/1/2 67.1 19.9 12.6 . I 7 6  9 . 1 2 9  70.1 
4-7350 4-7540 -114 0.1 12.1 .9 1.097 89.6 
4-reoo 4-r720.4 ,310 43 .1  20.6 1.9 .eo8 107.7 
4-777.0.4 4-7130 .5z4 234.7 -10.2 -4.4 1.304 113.0 
13.04 10.92 3 .08  2.12 J.J4 7.24 
4-7380 4-7540 ,121 . 5  1.1 .8 
4-reoo 4-773t .3 .sit 40.7 20.1 2.a 
1.091 87.9 
I - 621  lOT.5 
1.284 110.9 
1.001 06.1 
I ,033 101.0 
5 .59  7.00 
, 1.58 7.01 
I l.tO0 109.1 
- 1 . 9  11.7 98.8 ,114 
- . 4  -1.1 229.9 3 5 5  
3 .4  26.7 37.2 .e60 
52.4 -3 .6  101.40 1.702 
-. . 
-2 .8  1.2 93 .2  .Os2 
- . e  - . 4  224.1 . 5 8 5  
7 . 5  1 5 . 9  5 . 0  . I 3 7  
52.9 69 .1  85.3L 1 . 4 2 9  
-222  1.306 2.4 144 .1  1.0170 1.596A 
,498 1.124 199.9 290.3 .164A 1.6830 
.441 .928 274.8 484.1 .519 1.337A 
-223 1.307 11.4 143.5 1.0110 1.600A 
,477 11.145 201.1 298.3 ,5991 1.0900 
.390 ,887 275.1 488.2 .534 i . 2 4 0 1  
17.86 1/1/2 6S.7 21.5 13.1 . e l 9  
14.49 i / l / t  61.6 23 .6  15 .1  ,271 
9 9 . 0  ,746 -2 .5  3.7 
6 8 . 3  1.374 - .E - .4  
115 .9  .968 6.5 18.4 
8.770 4 8 . 8  146.L 48 .1  
9 9 . 3  .746 -2.3 5 . 5  
l 1 . l  1.379 - .2  - . 5  




98 .1  .a93 
t 2 7 . 3  a471 
19.0 .a10 
98.6 .OD3 
tt0.1 . 4 L I  
90.10 1.70s 
ss.60 i . w o  
~ 6 . 4  ,359 ioo.ao 1 . m  
186 
STOPOVER TIME : eo D A Y S  1988 INBOUNC SWINGBY MISSION DURATION = 4 0 0  D A I S  
MARS ARRIVAL C A l E  2147540 
43 J A N  IPLD _ -  _ - - -  -_- _. 
LAUNCH-~LRRIVE'~I)PEEDl R A i  DECLl I--l -V 1 PSI  1 ECCEN - $ M A  - T H E T I  THETe PERIH -APHEL -PS1 2 Y e I 2 DECLL R A C  SPEEOC 
DEPARI SWNCBY SPEEDS R A 3  DECL3 1 3 V 3 PSI  3 ECCEN $HA W E T S  THE14 PERIH APHEL PSI 4 V 4 I 4 DECLa R A l  SPEED4 
8WNCBY RETURN 8PEEDI R A I  DECLl I 5 V 5 PSI  5 ECCEN SUA W E T 5  T H E T I  PERIH APHEL PSI e V 8 I (I OECLd R A e  8rEEDe 
PROP_ AERO OVL OVA EVA CVD EVR_IYtE-KJNSUN R-KAPPA '-A---E--I)1C RAP DECLP E l l  PcR'c 
187 
3TOPOVER T I M E  = 60 C A Y S  1988 INBOUNC SWINGBY UISSICN CURATION : 520 C A Y S  
UARS ARRIVAL C I T E  = 2447470 
4 NOV 1988 
LAUNCH ARRIVE SPEED1 RAl CECLl--l 1 - rl  - -PSI I ' E C E N  -SHA' THE11 THE12 PERIH A P H E L -  PSI  2 V 2 1 2 CECLP R A 2  SPEEOe 
DEPART BWNG8Y SPEED3 R A 3  CECL3 I 3 V 3 PSI 3 ECCEN SHA THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 CECL4 R A 4  SPEEC4 
SUNGBY RETURN SPEECS R A 5  CECL5 I 5 V 5 PSI  5 ECCEN SHA THE15 THE16 PERIH APHEL P S I  6- V 6 I 6 CECL6 RA6 6PEEC6 
E -- INC RAP DECLP ETA PERIC 
- -__ . --_ . 
PROP AERO CVL OVA EVJ -EVO-E!R --TYPE SUN A SUN R-EAPPA- _ - A  
. __ NARS ARRIVAL DATE E 2447470 ( 4 NOV 19881 
4-7290 4-7470 -182 1 5 . 9  - 6 . 3  -2 .0  1.103 9 6 . 8  ,254 1.304 3 2 5 . 3  485 .1  .973 1.635A 103.7  . I 9 6  . I  2 4 . 6  8 4 . 5  * I 5 5  
4-7530 4-7715*0 ~ 2 5 4  72 .3  2 7 . 0  1.6 . 5 8 5  71.7 .522 1.009 1 6 8 . 2  212 .3  .483A 1.536 6 3 . 0  1.339 - 1 . 3  - 2 . 5  215.8  ,614 
4-7715.0 4-7810 e614 211.0 - 1 1 . 0  -5 .6  1 .328  116.8 .SO9 .981 271 .1  4 8 2 . 3  -481 1.4801 120.6  .992 6 . 6  9 . 5  356 .2  * 5 5 3  
13.27  10.01 4 . 4 4  3 .26  6 . 6 7  5 .57  19 .84  1 /1 /2  3 4 . 2  1 9 . 2  8 .5  ,160 13.477 8 2 . 4  165 .6  79.8 8 3 9 4 L  1 .992 
4-7300 4-7470 a174 1 8 . 4  - 1 . 7  - 1 . 4  1 .108  9 6 . 1  .262 1 .332  330 .0  4 8 0 . 2  .984 1.681A 104.6  .806 -.I 2 1 . 5  8 9 . 8  a164 
4-7719.e 4-7820 e 5 5 6  222.0 -10.0 -4 .7  1 . 3 0 5  114 .5  ,463 .928 2 1 1 . 1  4 8 5 . 3  .499 1.357A 111.3 -966  6.1 1 3 . 1  3 . 4  a491 
1 2 . 8 9  9 - 1 3  4 . 3 3  3 .46  6 . 8 6  5 . 1 0  18.35 1 / 1 / 2  2 9 . 5  21 .1  8 . 4  .195 13 .707  57 .4  139 .7  5 6 . 6  8 5 . 8 L  L . 4 7 5  
4-7530 4-1718.6 ,235 70.1 2 1 . 1  2.0 .6oo 79.1  .491 1 . 0 2 1  1 6 8 . 2  219 .9  , 5 2 3 ~  1 , 5 3 1  6 6 . 0  1.345 - 1 . 4  - 3 . 0  e i 7 . 5  .556 
4-7310 
4-7530 
4- rr24 .o 
4-1470 
4- 7830 
















1 2 . 5 5  
,156  
.186 
, 3 5 3  
12.11 
2 0 . 8  
228.8 
8 . 9 1  
67.7 
1 .o 
2 8 . 4  
-8 .6  
4 . 2 5  
2 . 5  
2 9 . 1  
- 6 . 9  
4 . 1 7  
3 . 1  
2 9 . 9  
-4 .7  
4 . 1 2  
2 . 9  
30.8 
- 2 , s  
4 . 0 9  
- 1 . 1  
2 . 2  
-3.6 
3.68 - .9 
2 .4  




- 1 . 7  
4 . 1 5  
- . l  
2.8 
-.e 









I .  126 
.630 
1.258 
1 . 5 5  
9 5 . 3  
8 0 . 3  
112 .5  




17 .03  
. 2 8 l  
,442 
.383 





1 . 3 6 2  














2 5 . 5  




168 .9  
273 .3  
1 9 . 1  
168. r 
415.5  
287 .1  
















. 5 1 5  
9 . 5  
1.731A 
I .  528 
1.263A 
.e37 1 
1 0 5 . 5  
6 8 . 1  
1 1 4 . 0  
2 . 1 0 8  
.E16 
1 .350  
.944 
32 .8  
.e27  
1 . 3 5 3  
.926 
1 3 . 5  
.E36 
1 . 3 5 1  
.9 lZ 
5 . 4  
-846  
1 .359  
.go1 
1 3 . 0  
.854 
1.361 
. e 9 2  
1 9 . 9  
- . 9  
- 1 . 4  
5 . 6  
138 .8  
1 9 . 9  
- 3 . 6  
1 6 . 5  
32.1 
1 8 . 9  
9 4 . 3  
220 .7  
10 .4  
90 .60  
9 8 . 2  
223 .4  
1 7 . 2  
95 .40  
101 .5  
2 2 5 . 6  
23.6 
99.10  
104 .2  
2 2 7 . 2  







, 5 0 3  
. 4  34 
2 . 6 3 7  
4- 7320 
4- 7530 
4- 7128 . e  
4- 7470 
4- 7 728.2 
4-7840 






4- 74 70 
4-7738.6 
4-7870 
2 2 . 2  




6 2 . 8  
260.9 
8.3s 
6 0 . 6  
2 4 6 . 2  
8 . 1 5  
11 .4  
5 8 .  I 
8.08 
2 0 . 7  
250.9  
9 4 . 3  
8 1 . 3  
110 .6  
4 . 4 4  
9 3 . 2  
82 .1  
108 .9  
4 . 2 2  
9 1 . 9  
8 2 . 1  
107.4 
4 . 0 6  
83.2 
106.2  
3 .95  




1 1 . 9  






. 5 5 8  
1 9 . 3  
1.785A 












1 . 5 1 8  
1 . 0 5 0 A  
.481 
1 0 6 . 3  
11 .1  
1 1 0 . 9  
9 . 6 8 6  
- 1 . 1  
- 1 . 5  
5 . 0  
1 4 0 . 4  
- 1 . 3  
4 . 4  
1 4 3 . 1  
- 1 . 4  
- 1 . 9  
3 . 9  
1 4 5 . 8  
- 1 . 6  
- 2 . 1  
3 . 4  
148.3 




e .sos  
- 4 . 3  
19 .6  
1 2 . 3  
4-7330 
4-7530 
4- 1732 .o 
4-7340 
4- 7530 




1 0 7 . 0  
73 .3  
107 .8  
7 .543  
1 0 1 . 7  




- 5 . 3  
22.2 
- 2 . 0  
1 7 . 8  
- 6 . 4  
2 4 . 5  
- 1 2 . 1  
1 7 . 2  
- 7 . 7  
2 6 . 2  




. e06  







t . e m  
1 . 1 3 3  
,637 
1 .248  
7 .79  
.305 
.410 
. 3 2 l  
1 4 . 0 0  
1 .459  
1.078 
.e22 
1 /1 /2  
1 . 4 9 0  
1.085 
. e10  
2 /1 /2  
5 5 2 . 1  
1 6 9 . 2  
2 7 3 . 8  
16 .6  
1 . 9  
31 .7  
.2 
4 . 1 1  
- . I  













2 7 4 . 3  
1 4 . 1  
4 6 1 . 3  
311 .8  
501.5 
3 8 . 4  
1 . 0 1 1  




76 .8  
102 .1  
4 . 8 4 5  
4-7360 4-7470 ,165 12 .8  .3 - . 7  1.145 8 8 . 4  .332 1.518 6 . 6  9 9 . 4  1.015C 2.021A 109.1 .E61 - 1 . 7  1 6 . 9  108.0 .e28 
4-7¶50 4 - 7 1 4 l . t  .183 57.0  3 2 . 7  3 .4  .645 83.6 .390 1.091 169.7 316.2 .666A 1 .116  7 8 . 1  1 .362  -2 .3  -0 .2  229.0  ,331 
4 - 7 7 4 I . t  4-7680 .331 254 .9  2 . 7  . 7  1.234 105.2 ,278 .BOO 214.6  5 1 3 . 8  . 5 7 8  1.023A 9 9 . 3  .SO6 3 . 0  2 7 . 4  5e.2 . e l l  
13 .02  6 . 0 9  4 . 2 2  4 , 9 3  8.31 3.81 12.14 1 /1 /2  1 3 . 4  4 5 . 7  28 .4  .548 4 . 0 1 1  25.2  1 5 0 . 5  -24 .9  104.00  1.687 
, -. --__ -__ . _ _ _  _ _  - MARS ARRIVAL DATE = 2441480 (14 NOV 1988) ---- 
4-7290 4-7480 .17J 16 .4  - 6 . 9  - 2 . 0  1.098 96 .8  .243 1.286 328.2 491 .0  .974 1.598A 102.5 ,185 - 2  
4-7540 4-7715.6 , 2 5 0  70.4  26.8 1.8 ,572 8 0 . 6  . 5 2 5  1.006 1 7 1 . 3  271.4 .478A 1.534 6 2 . 6  1.331 - 1 . 1  
4-7715.8 4-7810 ,620 216.1 - 1 1 . 3  - 5 . 9  1 . 3 3 3  116 .9  .515 -994  2 7 1 . 6  481 .5  .482 1.505A 121.0  ,999  6 . 6  
l 2 . r O  9 . 8 2  4 . 3 5  2.87 6 . 2 8  5 . 4 1  20 .07  1/1/2 4 1 . 3  19 .0  9 . 2  ~ 1 5 6  12.503 8 7 . 0  191 .9  
4-7540 4-7720.5 .E31 6 7 . 1  2 7 . 3  1 . 9  .588 8 1 . 9  ,493 1 .025  171.5 219.1 . 5 2 O A  1 . 5 3 0  6 5 . 7  1.344 -1 .2  
4-7720.¶ 4-7820 ,560  223.2 - 1 0 . 3  - 4 . 8  1.309 114 .6  ,461  ,931  2 7 2 . 2  484 .4  ,499  1.375A 117.6  ,971 6.3 
12.27  9 . 2 4  4 . 2 3  3.03 6 . 4 3  5.01 18.54 l / l / 2  3 5 . 9  20 .8  8 . 7  ,191 13 .149  6 3 . 3  143.7 
4 - n o o  4-7480 . i s 5  18.3 - 1 . 2  - 1 . 2  1.102 9 5 . 8  .z48 i . 3 0 9  330.0 486.1  ,985 1 . 6 3 4 ~  i 0 3 . 2  ,792  - . e  
25.0  8 3 . t  , 1 3 8  
- 2 . 2  2 1 5 . 7  .e20 
9 . 9  318 .5  .562  
82.8 83.3L 1 . 7 9 9  
2 0 . 5  8 9 . 3  .145 
- 2 . 6  2 1 9 . 2  . 560  
1 3 . 5  3 .7  . 4 9 s  
6 2 . 4  8 5 . X  C.326 
4-7310 4-7480 ,157 20.3 1 . 1  - . g  i.ioi 9 5 . 0  .e54  1.334 3 3 5 . 1  481 .6  .995 1 . 6 1 3 ~  104.0 ,800 -1.0 1 8 . 1  9 1 . 3  . i s 2  
4-7724.8 4-7830 .IOI 229 .9  - 8 . 9  - 3 . 8  1 .289  112 .5  .424 ,896  272.7 487 .8  . s i 6  1 . 2 7 6 ~  1 1 4 . 4  ,948  5 . 7  16.9 10.8 . 4 4 i  
4-7540 4-7724.6 .217 6 4 . 9  2 7 . 8  2 .1  .601 8 3 . 0  ,466 1 .042  111 .8  286 .6  . 5 5 l A  1.528 6 8 . 5  1 . 3 4 9  - 1 . 2  - 5 . 0  222.3 .507 
11 .99  8 . 7 9  4 . 1 3  3.20 6 . 6 0  4 . 6 6  17 .18  l / l / 2  3 1 . 5  22 .8  9 . 5  ,234 12 .073  38.4 140 .7  57.7 89.9L L . 5 9 2  
4-7320 4-7480 . 1 5 0  2 1 . 5  3.2 - . 7  1 .112  9 4 . 0  .262 1.359 340 .6  471 .5  1.003 1.714A 104.8  .BO9 - 1 . 2  17 .7  9 8 . 5  .160 
4-7540 4-7729.0  .2U5 62.0 28.3 2.3 .612 8 3 . 9  .443  1.057 1 7 2 . 2  293.7 , 5 8 8 A  1 . 5 2 5  7 1 . 0  1 .353  -1.3 - 5 . 6  224.9  .4SS 
4-1729.0  4-7040 .459 236 .1  - 7 . 0  - 2 . 7  1 .213  110 .6  -386 .E65 273.3  491 .7  . 531  1.199A 1 1 1 . 2  ,930  1.1 1 9 . 9  17 .7  e387 
1 1 . 8 2  8 . 4 4  4 . 0 5  3 . 3 8  6 .18  4 . 3 9  15 .98  1 /1 /2  2 7 . 7  2 5 . 3  11.6  ,285 9 . 8 6 3  17 .7  1 4 2 . 2  18.8 9 4 . 9 0  C . 5 2 6  
4-7530 4-7480 .145 2 1 . 2  
4-7752.8  4-7650 .418 241 .9  
11 .14  8 - 1 8  
4-7340 4-7480 , 1 4 1  1 9 . 2  
4-7540 4-7736.3  .191 56 .9  
4-7736.5 4-7860 .385 247.2  
11 .74  8 .00  
4-7540 4-7732.8 ,197 59 .3  
3 .7  - . 6  1.117 9 2 . 9  
2 8 . 8  2 . 4  . 6 2 l  8 4 . 7  
3 .98  3.56 6 . 9 6  4 . 1 9  
3.2 - . 6  1.122 9 1 . 6  
2 9 . 3  2 . 6  .628 8 5 . 3  
- 2 . 4  - . 8  1.250 107.5 
- 4 . 8  - 1 . r  1 .260  108 .9  
3 .95  3 . 1 5  1 . 1 5  4 . 0 5  
.e70 1.384 346.4 473 .8  
-425 1 .069  172 .7  300 .3  
,352 . e42  273 .8  4 9 6 . 0  
14.95 11112 2 4 . 5  2 8 . 4  
.219 1 . 4 0 1  352 .8  4 7 0 . 6  
.323 ,825 2 7 4 . 2  5 0 1 . 0  
. 4 i i  1.019 173 .1  306 .3  
14 .01  i / t / e  2 1 . 9  32.4 
1 .010  
.615A 
.546 




1 8 . 8  
1 . 7 5 7 ~  1 0 5 . 5  . a i 7  - 1 . 4  
1 . 5 2 3  7 3 . 2  1 .357  - 1 . 4  
1.138A 1 0 8 . 1  -915 4 . 4  
,344 7.731 5.0 144.6  
1.8001 1 0 6 . 1  .e24  - 1 . 5  
1 . 5 2 2  75 .1  1.359 - 1 . 5  
1.091A 1 0 5 . 2  .904 3 . 9  
,410  6 . 1 1 7  9 . 6  147 .3  
11.0  102.0 -169  
- 4 . 4  227 .0  .418  
2 2 . 5  2 4 . 2  .337 
1 . 7  9 8 . 9 0  t . 3 1 7  
16 .5  104.8  .177  
- 5 . 3  228 .6  .383 
2 4 . 6  2 9 . 9  .291 
- 8 . 8  101 .60  2.lOO 
4-7350 4-7460 - 1 4 3  15.4 2.0 -.I 1.126 9 0 . 0  -268 1.429 359.9  468 .2  1 .017  1,840A 106.8  ,831 - 1 . 6  1 6 . 1  1 0 7 . 0  .186  
4-7540 4 - i 7 3 9 . 3  .186 54 .8  2 9 . 9  2 . 8  .633 8 5 . 7  .399 1 .087  173.5 311.6 .65JA 1.521 7 6 . 7  1 .361  - 1 . 7  - 6 . 3  229 .6  .354 
4-1159.3  4-7670 . 3 5 4  251.9  .2  .O 1.241 106.2  .298 .e12 214.1  506 .1  ,570 1 .0541 1 0 2 . 3  . e94  3 .4  2 6 . 3  34.5 . E 5 0  
11.85  7.91 3 . 9 6  3 . 9 4  7 .34  3 .94  13.35 l I 1 / 2  1 9 . 9  37 .6  23.2 .480 4 . 9 8 2  1 6 . 6  149 .9  -16.3 103.80 1 .911  
1-7360 4-7480 , 1 5 1  1 0 . 3  . 3  -.I 1.130 8 8 . 2  ,298 1 .445  7 .9  106 .6  9.0140 1.876A 107.4  . 836  - 1 . 7  1 5 . 6  108.6 . l o 5  
4-7540 4-7741.9 ,183 53.1 3 0 . 5  3 . 0  .637 8 6 . 0  ,391 1 .093  173 .8  316.1 .665A 1 .520  78 .0  1 . 3 6 2  - 1 . 8  - 7 . 4  2 3 0 . 2  .331 
4 - i r 4 i . s  4-7860 , 3 3 1  2 5 5 . 8  2 . 7  .e  1.234 105.1  .278 ,802 275.0  513.0 ,579 1 . 0 2 5 ~  9 9 . 5  .ear 2 . 9  2 7 . 5  37.2 . e l 3  
~ 2 . 0 7  7.93 4 - 0 0  4 . i 4  7 . 5 3  3 . 8 8  1 2 . 1 7  i / i / z  18 .5  4 4 . 0  2 7 . 5  .549 4 . 2 0 3  2 1 . 8  i 5 z . i  - 2 1 . 7  1 0 4 . 9 ~  1 .757  
4-7370 4-7480 .168 4 . 9  - 1 . 6  -.I 1.133 8 6 . 0  ,309 1 . 4 5 4  1 7 . 0  106 .2  1.0050 1.9041 1 0 8 . 0  . e 3 8  - 1 . 8  1 5 . 7  109.3 * P o d  
4-7540 4-7743.9 .181 51 .9  3 1 . 0  3 . 2  ,640 8 6 . 3  .385 1.097 174.0  319.4 .674A 1 .519  7 9 . 0  1 . 3 6 3  - 2 . 0  - 8 . 4  2 3 0 . 4  
4-7743.9 4-7590 .315 250.9 5 . 1  1 . 3  1.229 104.4 .264 .795 2 1 5 . 1  5 2 0 . 2  . 5 6 5  1.004A 9 6 . 8  - 8 8 1  2 . 6  2 7 . 9  37 .0  * l e e  
12 .46  8 . 1 0  4 . 2 7  4 . 3 6  7 . 7 5  3.84 12 .34  l / l / E  17 .8  5 4 . 6  31 .5  .607 3.686 2 5 . 7  153.9 - 2 5 . 6  105.60 1 . 6 2 9  
- 3 . 0  
31 .4  
7 . 1  
4 . 6 5  
- . J  
3 . 3  
1 . 8  
4 . 6 3  
1 .134  8 3 . 4  .322 1 .454  27 .5  i o r . 1  
.641 86.4 .382 1.099 174.2  321.4 
1 . 2 2 6  103 .9  . 2 5 5  .789 2 7 4 . 8  1 2 8 . 3  
8.01  3.62 12.06  1 /1 /2  18.0 6 8 . 4  
- MARS ARRlVAL DATE = 2441490 (24 NC 
1.094 9 6 . 4  .234 1.274 3 2 5 . 1  4 9 6 . 6  
. 5 6 l  8 3 . 9  .528 1.005 174.5 270 .1  
1.337 117.0 . 521  1.006 2 1 2 . 1  480.7  
6.00 5.48 20.28 1/1 /2  4 9 . 2  18 .8  
.986C 1 .9211 108.7  
.679A 1 .519  79.6 
. I 8 8  .990A 9 3 . 9  
31.1 .642 3.381 
>V 19861 -- - - 
.E36 - 1 . 9  l S . 8  109 .1  . e l 5  
1.364 - 2 . 1  - 9 . 1  2 5 0 . 4  . S O 6  
2 8 . 5  1 5 5 . 2  -28 .S  lOS.70 1 . 5 2 9  
2 . 4  2 7 . 2  32 .7  . % S O  
4-7380 4-7680 . l o r  .3 
4-7540 4-7745.0  .181 51 .1  
4-7745.0  4-7900 .306 260.9 
13 .10  8 . 4 7  
.- - - - . 
a - i e g o  4-7490 . i r i  17 .1  
4-7716.6  4-7810 .e26  z i 7 . 2  
4-7300 4-7490 ,159 17 .9  
4 - 7 r e i . t  4-7820 .565 2 2 4 . 2  
4-7550 4-7716.6 .E49 6 7 . 1  
12.34 9 . 7 6  
4-7590 4-7121.L , 232  64.6  
11 .87  9 . 1 8  
- 7 . 9  
2 6 . 4  
- 1 1 . 1  
4 .30  
26 .7  
- 1 0 . 1  
4 . 1 5  
- .1 .  
- 2 . 2  
1 .e 
-6 .1  
2 .58  
.975 1.572A 1 0 1 . 0  - 7 7 9  .S 2 5 . 8  8 0 . 0  -120  
.474A 1.535 62.3 1.337 - 1 . 0  - 1 . 6  217 .3  ,626  
9 . 9  -153 11.619 9 0 . 3  211 .7  -86 .9  83.2L 1 . 6 2 9  
.482 1 . 5 3 0 ~  121.4  1.005 1.1 1 0 . 3  356 .8  . 5 r 1  
,986  1.6OlA 1 0 1 . 9  
.JlIA 1.535 6 3 . 5  
.500 1.392A 110.0 
9 . 2  .le8 lZ .492  
. r m  - . a  1 8 . 9  87 .8  . l e6  
67 .8  141.1  66.6 6 5 . 0 ~  @.le$ 
1.344 -1 .0  - 2 . 2  220.1 ~ 5 6 3  
,976 6 . 5  1 3 . 9  4 . 0  .SOB 
-1 .0 1 .098  9 5 . 6  .238 1.293 330.1 491 .9  
1 .9  - 5 1 8  85.1 ,496 1.025 114.9 218.6 
-5 .0  1 . 3 1 3  114.7 .471 .946 2 7 2 . 6  483 .7  
2 .69  6 . 1 1  5 .02  18.11 1/1/2 4 3 . 3  20.6 
1.354 346 .9  480.1 1.011 1.698A 104.1 .$OO - 1 . 8  1 9 . 4  101.) ,147  
1 .072  116 .7  300.L .614A 1.519 7 S . I  8 .357  -1.2 
.E45 2 7 4 . e  495 .3  ,546 1.S45A 108.4  *SI@ 
l / l / t  30.1 P l . 9  14.)  ,342  7.808 6.1 1 
l.O$L 117.5 306.4 .636A 1.528 7 8 . 1  1.360 - i . L  
I 1.311 393.5 411.1 1.018 1.728A 1 0 4 . 7  .e06 -1 .6 1 5 . 0  
U.B 500.3  .3119 1.095A 101. 
l . ?  JI .0  $ 8 . 6  -406 6.19 
188 
8lOPOVER T l U E  t 60 DAY3 1988 INBOUND SWINGBY U15910N DURATION = 520 DAYS 
UAR3 A R R I V A L  DATE 5 2447490 
2 4  NOV 1900 - _ _  ___ 
LAUNCH ARRIVE-- SPEED1 R A I  OECLL 
DEPART SUNGDY 8PEEO3 R A 3  DECLS 
6WNGBY RETURN BPEEOS R A 5  OECL5 
PROP AERO OVL -.._ __ - 
I 1  
1 3  




. l  
3 .38  




V 1 P S I  1 ECCEN SUA 
V 3 PS I  3 ECCEN SUA 
V 5 P S I  5 ECCEN SHA 
EVA - C V C  - EVR TYPE 
1.117 8 9 . 8  .267 1.386 
a627 88 .5  ,401 1.090 
1 .242  106 .2  .299 .e14 
6.78  4 . 0 5  13.39 l / l / 2  
1.120 88.0 a274 1 .396  
.631 88.8 .393 1.097 
1.235 105.1 -279 .a03 
6 . 9 3  3 .99  12.80 1/1 /2  
THE11 THE12 PERIH APHEL PSI  2 
THE13 THE14 PERIH APHEL PSI 4 
THE15 THE16 PERIH APHEL PSI  6 
SUN A SUN R KrPPA--_ - A  E 
.9  114 .9  1.0170 1 . 7 5 6 A l 0 5 . 2  
177 .8  311.7 .653A 1.520 76.7 
275 .0  506.0. .570 1.057A 102.5  
25 .5  3 7 . 0  22.6 -479 5 .056  
9 . 1  113.6 1.0140 1.7t79A 105.8 
178 .2  316.2 .666A 1.528 18.0 
2 7 5 . 3  512 .3  .580 1.027A 9 9 . 7  
2 4 . 1  44.0 2 7 . 1  . I 4 9  4 .274  
V 2 I 2 DECLZ RAP SPEC02 
V 4 I 4 OECL4 RA4 8PEKO4 
V 6 I 6 OECL6 R A 6  SPEED6 
INC RAP DECLP ETA CCRIC 
4-7350 4-7490 ~ ,133 13.4  2 . 5 -  
4-7550 4-7740.0 .191 5 0 . 6  27 .9  
4-7740.0 4-7070 .3S4 252.7  .2 
11.29  7 .91  3 . 8 6  
,811 - 1 . 7  14.8 1 0 7 . 1  ,161 
1 . 3 6 2  - 1 . 3  - 5 . 0  C 3 0 . 5  . I 5 4  
,896 3 . 4  2 6 . 5  3 5 . 2  . Z I P  
13.5 1 5 1 . 1  - 1 3 . 3  103.60 1 .944  









4- 7890 4- 7490 
4-7550 4-7745.0 
4-3745.6  4-7910 
.141 7 .9  
.188 4 8 . 9  
.331 256.7  
1 1 . 4 1  7.94 
* 5  
28.2 
2 . 7  
3 . 9 5  
- 1 . 5  
28.4 
5 . 1  
4 . 1 4  
- 3 . 0  
28 .6  
7.2 
4 . 5 0  
- 3 . 9  
28.6 
8.8  
5 . 0 8  
9.1 
2 5 . 7  
- 1 2 . 8  






.El4  - 1 . 1  14.6 108.6  .167  
1.364 - 1 . 5  - 5 . 9  231 .0  , 3 S l  
,808 2 . 9  C7.6 3 8 . 1  -215 
18.7 153.3  -10 .7  105.00 1.797 
.158 2.3 
.187 4 7 . 7  
.314 259.7  
11.18 8.10 
,186  357 .9  
.186 4 7 . 0  
-305  261.7 
12.31 8 .43  
- . 3  1.121 86.0  .26S 1.599 18.5 1 1 3 . 5  1.0040 1.795A 106.3  .El5 - 1 . 6  14.7  109 .2  .175 
2 . 9  .634 8 9 . 0  ,387 1 .101  178 .5  319 .6  .675A 1 . 5 2 7  19 .0  1.364 - 1 . 5  -6 .6  231.1 ,314 
1.4 1 . 2 3 0  104 .3  .263 .796 2 7 5 . 4  519.5 ,586 l.OQ6A 9 1 . 0  ,662 2.6 20 .0  38.1 -184 
3 .69  7.09 3.96 12.36 11112 23.6  5 3 . 1  30.9  ,608  3 .756  e2.6 155.1  -22.6 105.00 1.677 
-.$ 1.121 8 3 . 5  .293 1 .393  2 9 . 3  1 1 4 . 7  ,9850 1 . 8 O l A  106.9  .E13 -1.0 1 4 . 9  100 .0  . l a 3  
3 . 0  .636 8 9 . 2  .384 1.103 178.1 321.6  .679A 1.527 79.6 1.365 -1.6 -7 .1  231.1 .SO5 
1.8 1.226 103.9 ,254 .790 2 7 5 . 2  527.6 ,590  .991A 9 4 . 2  -877 2.3 2 7 . 4  3 4 . 0  ,160 
3.88 7 .28  3 .94  12.06 1/1/2 2 3 . 9  67 .2  33 .7  .646 3.448 2 5 . 4  150 .5  -25.4 105.90 1.581 
- . 3  1.118 80.6 .SO7 1.375 4 1 . 7  117.5 -9520 1.791A 107.6  .e01 -1.9 15.4  107 .4  , 1 9 5  
1 .0  .636 8 9 . 2  ,384 1 . 1 0 3  178.7 321.d .679A 1 .527  79.6 1.365 -1.6 - 7 . 1  231.1 - 3 0 5  
2.3 1.223 103.9  .252 ,786 274 .2  536.0 .588 .984A 9 1 . 1  -873  2.3 24.0 2 5 . 3  ~ 1 4 9  
4 . 1 4  7 . 5 3  3 . 9 4  11.94 1/1/2 25.1 8 5 . 4  3 4 . 9  ,646 3.335 27.5  157.1 - 2 7 . 5  1 0 5 . 0 0  1 .508  
.226 3 5 5 . 1  
.186  4 7 . 0  
,305 2 6 2 . 3  
1 5 . 1 5  9 . 0 2  _ _  MARS ARRIVAL DATE = 2447500 I 4 OEC 1968) -- - -_- 
4 - 7 ~ 8 0  4-1100 .175 4.6 
te .ot  10.44 
4-7660 4-7112.6 .274 6 7 . 7  
4-7712.6 4-7800 .701 211 .0  
4-1290 4-7500 .172 1 9 . 3  
4-7560 4-7717.4 -253  6 4 . 5  
4-7717.4  4-7810 .e32 218.3 
1 2 . 2 6  9 . O t  
1.1 1.089 97 .1  .228 1.248 319.9 506.9 .963 1.533A 9 8 . 8  .753 - 3 . 0  2 . 9  7 1 . 9  .114 
1 . 7  .530 8 6 . 6  ,571 .982 177.4 262 .0  .422A 1.542 58.5 1.329 - . O  - 1 . 3  215.1  ,701 
- 7 . 5  1 .372  119.7 .582 1.111 272.0  477 .3  .464 1.757A 125.2 1.048 0.0 6 . 9  349 .6  .650 
-2 .9  1 .092  9 6 . 3  .229 1.265 324.8 S02.l .975 1.555A 9 9 . 0  .760 1 . 0  50 .5  76.S  . lo9 
2.39 5 . 8 1  5 . 1 5  20 .49  1/1/2 58.3 16.1 10.6 . I 5 1  10.854 92.4 166.1 - 6 5 . 5  63.LL 1.401 
2.41  5 .89  6 . 0 9  22.30 2 /1 /2  6 7 . 4  1 7 . 1  12.1 .122 9 . 4 5 5  209.3 i s . 4  -70 .9  0 4 . 1 ~  1 .014  
1.8 , 5 5 2  07.7  .532 1.006 1 7 7 . 9  270 .3  .471A 1 .541  6 2 . 1  i . 3 3 1  - .e  - 1 . 5  e i e . 7  .e32 
-6.4 1.542 i t r . 2  .526 1.018 272.6  479 .9  ,403 1 . 5 5 ~  i2i.r i . o i i  7.4  i o . ?  357 .0  . 5 r 9  
4-7300 4 - 7 5 0 0  . 1 5 5  11.0 2.3 
4-7500 4-7721.0 .237 60.8 2 5 . 9  
4-772l .S  4-7020 .569 225.2 - 1 1 . 0  
11 .71  9 . 2 5  4 . 2 0  
4-7310 4-7500 .145 1 8 . 9  
4-7560 4-7720.3  .224 5 7 . 2  
11.39 8.84 
4-7720.5 4-7830 . s i3  231.8 
- .6 1.091 9 1 . 5  .231 1.282 329.9  497.5 .980 1.578A 100.6 .?E7 -1.D 15.0 0 5 . 4  .113 
1 . 9  .571 8 8 . 7  .499 1.028 178.7  278 .4  .515A 1 . 5 4 0  6 5 . 3  1.344 - . d  -1.0 C22.0 ,560  
-5 .2  1 .316  1 1 4 . 9  .476 ,954 273.1  482 .9  .SO0 1.408A 118.l .BO1 6 . 7  1 4 . 2  4 . 3  ,113 
e.40 5 . 8 7  5 . 1 5  io .87  11112 5 1 . 6  20.4 9 . 7  .le6 i t . 7 9 9  71.0 i1i.s 6 9 , s  0 4 . 0 ~  c.003 
5 . 0  - . 4  1 .098  
2 5 . 9  2 . 0  ,587 
- 9 . 4  - 4 . 0  1 .295  
6 . 0  - . 3  1.101 
2 5 . 6  2 . 1  .599 
- 7 . 3  -2 .8  1.278 
3 . 9 0  2.64 6 . 0 6  
6.1 - . 2  1.104 
25.8 2 .2  .bag 
- 5 . 0  -1.8 1.263 
3 . 8 3  2.74 6 . 1 5  
3 . 9 9  e.55 5 . 9 6  
9 4 . 0  
8 9 . 6  
112 .7  
4.85 
9 3 . 6  
9 0 . 3  
110 .8  
4 . 6 3  
9 2 . 5  
9 0 . 9  
109 .0  













1.299 335.3  
1.047 179.5 
.908 27S.6 
l l t / 2  4 6 . 0  
1 .316  341.1 
1.064 180.3 
-874 2 7 4 . 0  
1/1/2 4 1 . 3  
1 .332  347.3 
1.077 181.1 
.846 274.5  
1 /1 /2  3 7 . 3  





293 .6  
490 .2  
24 .6  
4 8 6 . 2  
300.5 
494 * 7 
27.5 
.996  
- 5 5 4 A  
.517 









1.603A 1 0 1 . 4  




1.5400 70 .8  
1.211A 1 i 1 . 7  
,280 9 . 7 2 3  
1.653A 102.8  
1.5400 73.1 





46 .8  
I 780 






9 . 2  
-1 .5  1 4 . 3  91 .4  
- . O  -2 .1  2 2 4 . 0  
6 .0  1 7 . 5  1 1 . 5  
1 4 4 . 3  40.2 89.1L 
-1.0 13.0  9 0 . 1  
- . 9  - 2 . 4  227 .2  
5 . 2  2 0 . 3  1 6 . 5  
144.8 2 4 . 5  9 4 . 3 0  
- 1 . 7  1 3 . 5  100 .7  
- . 9  -2.9 229.0  
4 . 5  22.8 2 5 . 1  
140.0 8 . 3  98 .60  
.llO 

































r . 2 9 4  
,297  * 
4-7320  4 - 7 5 0 0  . I 3 6  19 .7  
4-1580 4-7750.8 . E l 5  5 3 . 9  
4-7130.3  4-7840 .464 238.0 
11.17  8 .53  
4-7330 4-1500 . l e 9  1 8 . 9  
4-7560 4-7734.1 .209 51.0 











4-1560  4-7745.0 
4-1141.0 4-7090 
4- 73llO 4- 7500 
4-7$60 4-7740.C 
4-rs60 4-7740.9 
4-7746.r  4-7900 
4- 7dOO 4- 7500 
4-7560 4-1746.3 
4-7746.3  4-7910 
,125 16 .1  
,204 4 8 . 5  
.384 2 4 8 . 9  
90 .09  6 . 1 5  
5 . 2  
2 5 . 8  
-2 .6  
3 .19  
-.2 1.107 9 1 . 2  ,246 1.346 3 5 4 . 1  483.4 1.016 1.677A 
2 . 3  .617 9 1 . 3  - 4 1 5  1.088 101.8 306.7 .636A 1 .5410  
-.e 1.252 1 0 7 . 5  .325 -829 274 .9  499 .7  ,160  1.099A 
2.84 6 . 2 6  4 . 3 6  14.18 1/1/2 34.2  31.3 1 8 . 6  e407 
1 0 3 . 3  
75.1 
1 0 5 . 6  
6 . 1 8 3  
103.8 
76.7 
102 .7  
5 . 0 5 0  
.791 






1 0 . 7  
- 1 . 7  
-1  .o 
3 . 9  
249.4 
- 1 . 0  
-1 . I  
3 . 4  
111 .9  
-1.8 
- 1 . 1  
2 . 9  
114.1 
-1.8 




-1 .2  
2.3 
1 9 1 . 3  
-1.0 
1 3 . 3  
- 3 . 4  
2 4 . 9  
- 2 . 0  
104.0 
P 3 0 . 3  
31 .O 
101. 70 
l ( t6 .4  
231 .D 
3 5 . 9  
103.00 
. I 2 0  1 1 . 5  
.e01 4 6 . 5  
.?I54 2 5 3 . 5  
11.03 8.08 
- 1 3 4  5 . 7  
.199 44 .0  
.331 257.4  
11 .17  0 .11  
3 . 4  
2 5 . 8  
.e 
3 . 7 9  
-.2 1.110 8 9 . 7  .25 l  1.357 1 . 7  121.4 1.0170 1 .6971 
2 . 4  .623 91 .7  ,404 1.097 182.4 312.2 .654A 1 .5410  
. l  1 . 2 4 3  106 .2  .300 . E l 5  275 .3  5 0 5 . 4  . S 1 1  1.059A 
2 . 9 5  6 . 3 6  4 . 2 9  13.43 1 /1 /2  31.8  36 .4  22 .8  e478 
13.2  
-4 -0  
C 6 . 5  
- 1 0 . 5  
1.1 
25.0 
2 . 8  





1.112 8 7 . 9  . 2 5 l  1.363 10 .1  120 .4  1.0130 1.713A 
.627 9 1 . 9  .396 1,104 183.0 316.7  .667A 1 . 5 4 1 0  
1 1.236 1 0 5 . 1  ,279 , 8 0 5  275.6  5 1 1 . 7  , 580  1.0294 
I 6 . 4 7  4 . 2 4  12.82 1/1/2 30.4  4 3 . 3  27 .0  - 5 4 9  
1.112 85.9  -214 1 .362  1 9 . 1  120.4 1.0030 1.721A 
I . 6 S O  92.1 - 3 9 1  1.109 183.3 320.2 .676A 1.5420 
1 1.231 104.3  ,263 ,191  275 .7  518.9 ,587 1.007A 
I 6.58 4 . 2 1  12 .37  1 /1 /2  29.8  52.9 3 0 . 7  ,610 
1 0 4 . 3  
78.1 
9 9 . 9  
4 . 2 6 1  
104 .7  
79.1 
3.773 
97 .9  
e796 
1 .366  . e90 
1 5 . 9  
,796 
1 .307  
.085 
1 9 . 6  
13 .3  
- 4 . 6  
c 7 . 7  
- 1 5 . 0  
1 3 . 5  
- 5 . 1  
2 6 . 1  







39 .0  
106.10 
107 .9  
211 .4  





1 0 5 .  ( 0  
, 1 5 1  .e 
.196 4 3 . 7  
. S i 4  260 .4  
11.44 8.26 
- 1 . 1  
2 5 . 9  
5.2 
4 . 0 5  
-.% 
I . 4  
3.lE 
2.e 
. 1 7 0  355.9 
.197 4 3 . 1  
,304 262.5  
1 1 . 9 0  8 . 5 8  
- 2 . 7  
2 6 . 0  
7 . 3  
4 . 3 9  
- . 1  1.111 8 3 . 6  ,213 1 . 3 5 3  30.7 121.9 .9640 l .722A 
2 . 7  .632 9 2 . 2  .SO8 1.111 1 8 3 . 5  322.3 .68lA 1 .5420  
1 . 9  1 .227  103.8 ,254 .791 2 7 5 . 5  527.0 ,591 .9921 
3.32 6 . 7 2  4 . 1 9  12.07 1/1/2 3 0 . 3  66 .2  3 3 . 5  ,649 
1 0 5 . 2  




1 .367  
,876 
22.0  
1 3 . 0  
- 5 . 5  
2 7 . 5  
-22 .6  
.216  3 5 3 . 4  - 3 . 6  
2 6 . 0  
8 . 9  
4 . 9 3  
- . l  1.108 80.8 , 2 8 0  1 .333  4 3 . 3  124.8 ,9510 1 . 7 1 5 A  10s. 7 
79.7 
9 1 . 3  
3.347 
~ 7 0 6  
1 .367  
. 0  74 
24 .9  
1 4 . 0  
- 5 . 5  
25 .1  
- 2 4 . 0  
e191 4 3 . 1  
e304 263.1 
I 2 . 6 3  9.12 
2 . 7  .632 9 2 . 2  .387 1.111 1 8 3 . 5  3 2 1 . 4  .681A 1.5420 
2.3 1 . 2 2 4  103 .8  .251 .?a7  274.5 536.1 .509 .985A 
3.51  6.91 4 . 1 9  11.94 l / l / 2  31 .9  04.1 3 4 . 8  .652 
- 1 . 2  
2.2 
1 5 8 . 0  
WAR3 A R R I V A L  DATE 2447510 114 OEC 1988) - -__ - .. - -. . . . . . - 
4-7290 4 - 7 5 1 0  .163 1 4 . 3  - . O  - . 9  1 . 0 9 0  9 6 . 3  .226 1.259 324.4 507.3 
4-7570 4-7718.1 .263 60.4  2 5 . 0  1.0 .547 92 .0  .536 1 . 0 1 1  181.8 210 .1  
4-7716.1 4-1610 .638 219.2 - 1 2 . 5  - 6 . 6  1 .346  117 .3  , 5 3 1  1 .030  2 7 3 . 0  479.2 
12.25 10.01  4 . 2 0  2 . 2 5  5.67 5 . 8 0  20.69 2 /1 /2  67 .7  18.6 
,975 1.5441 9 8 . 6  ,750 - 1 . 0  1 5 . 8  
,469A 1.154C 61.8 1.339 - . I  -1.2 
,483  1.5771 122.0 1 .017  7 . 7  11 .1  
1 1 . 3  .148 10.147 93.4 182.2  - 8 4 . 4  
7 4 . 3  
219 .9  
357.1 
83.lL 
8 2 . 3  
223 .0  
4 . )  
84.7L 
8 0 . 7  
225 .6  
1 1 . 8  
0 6 . 9 1  
9 4 . c  






1 . ? 5 5  
.106 
. $ 1 5  
,519  









4-1300 4-7510 . 1 5 2  1 4 . 6  9 . 0  .4 1 .093  95 .5  .226 1.274 329 .7  502.9 
4-7Y70 4-7722.6 ,248  56.7 2 4 . 0  1 . 9  .567 92 .8  . S O 3  1.U34 182.8 276.4 
4-7722.8 4-7820 . I 7 3  226.1 - 1 1 . 3  - 5 . 4  1.319 114 .9  .479 .962 273.4  482.3 
11.82  9 . 4 9  4 . 0 7  2.33 5.75 S.42 19.02  l / l / 2  61 .4  20.2 
.986  l . 5 6 3 A  9 9 . 4  .756 - 2 . 2  6 . 0  
.514A 1.5550 6 5 . 1  1.347 -.I - 1 . 4  
. S O 1  1.423A 118.6 e985 6 . 9  1 4 . 5  
1 0 . 3  . I 8 3  11 .116  72.9 154 .1  71.7 
.996 2 . 5 8 3 A  100.2 . I 6 2  -2 .0  9 . 9  
.554A 1.5560 6 8 . 1  1 .353  - . 7  - 1 . 6  
.517 1.309A 1 1 5 . 2  .959 6 . 1  17 .7  
1 0 . 5  .226 10.910 4 9 . 3  145.5 4 8 . 7  
4-7310 4-7S10 , 142  1 7 . 5  8 . 7  .E 1.095 9 4 . 5  .227 1.289 335.2 498 .6  
4-7728.9 4-1650 ,516  232.6  - 9 . 6  -4.1 1.297 112.8 - 4 3 3  -913 273 .9  485.7 
11 .47  9 . 1 0  3.96 2.36 5 . 7 8  5.15 17.56 l / l / 2  54 .9  22.0 
4-7326 4-7510 -133 10.8 6 . 7  .1 1.098 93 .5  .229 1.304 341.1 495 .2  
4-7510 4-773O.S -229  4 9 . 8  24.3 2 . 1  .597 9 4 . 0  .452 1.073 184.9 294 .0  
4-1730.9 4-7040 .466 230.7 - 7 . 5  -2.9 1.279 110.6 .393 .e76 274 .3  489 .6  
11.23 8.81 3.80 2.42 5.83  4 . 9 5  16.27 1/1/2 4 9 . 4  2 4 . 3  
4-7570 4-7126.9 .237 53 .1  2 4 . 6  2.0 .sea 9 3 . 4  .475 i . 0 1 5  183.8 286.4 
.oo5 1 . 6 0 3 ~  100.9 ,160 -1.0 ~ 0 . 6  
.588A 1.5570 70.8 1.358 - . T  - 1 . 9  
,553  l.222A 112.0  -939 5 .3  20.5 
12.2 .277 9.405 1 1 . 0  1 4 5 . 1  2 7 . 1  
4-7330 4-7510 . I 2 5  17 .7  
4-1570 4-1734.6 .223 4 7 . 0  
4-1134.6 4-1010 .422 244.4  
11.06 6.00  
0 . 2  .l L.100 
24.1 2.1 .607 
- 5 . 1  -1 .8  1.265 
6.9 . I  1.105 
-2 .5  - .6 1.233 
3.74 C.55 5.97  
3 . 7 6  e.48 5 . 9 0  
es.0 c . 2  
9 2 . 3  ,232 1 .317  347 .5  492 .0  
9 4 . 5  .434 1.087 105.9  301.0 
109.0  .357 .E51 274.0  494.1 
4.82 15 .16  1/1/2 44.9  27 .2  
94.9 .420 1.099 100.6 507.4 
91.0 .e31 1.328 354.3  489.4 
107.5 .326 ,831 273.0 499.1 
4 . 7 3  1 4 . e ~  i/m 41.4 30.9 
1.012 1.62% 
.616A 1.5590 
, 5 4 7  1 . 1 5 5 1  
1 5 . 2  .330 
1.016 1.641A 
. 63OA 1.5610 
.560 i.lO2A 
19.0 ,405 
l . O l 7 D  1.6561 
. M I A  1.562D 
,571  1.062A 
t3 .e  .470 
101.5 .773 -1.9 11.0 9 0 . 0  . l l 5  
?3.1 1 .36P  - . 7  -2.2 C29.4 .42L 
100.6  ,922  4 . 0  C3.0 C 5 . 5  - 3 4 8  
7.574 11 .5  147.6  10.6 oo.70 r . c i 9  
i02.i .777 - i , s  1i .e  10r.s ,118  
7s . i  1.30s - . 8  -e.o t 3 0 . 5  ,305 
ios.6 .go9 5.0 r5.o 31.5 .so0 
6.007 2.6 l50.0 - .3  1Ol.SD 1.054 
102.5  .?EO -1.9 11 .4  105 .0  ,123 
7 6 . 8  1.367 - .8  -3.0 e 3 1 . 1  . S I 5  
4 .S80 6.1 15C.4 -1 . )  $04.16  1.901 
i0r.s .see 3 . 4  ca.6 8 6 . 4  . r w  
189 
00 D A Y S  1988 INBOUNO SWINGDY MISSI@N DURATION 120 C A Y S  
MAR3 ARRIVAL C I T E  = 2441510 
14 OEC 1988 - - . 




SPEEOL. R A l  
SPEED3 R A 3  
3PEEOS R A 5  
PROP AERO 
. l e 9  3 .9  

















1 1 V 1 PS I -1  ECCEN SUA THE11 THE12 
1 3 V 3 PSI 3 ECCEN SMA THE13 THE14 
1 5 V 5 PSI S ECCEN SUA T H E 1 5  WET6 
O V A  _ - E V A  - _ O V O  -EVR _TYPE SUN A _SUN R 
S O  1.106 87.9 ,244 1.340 10.9 126.7 
2 .4  .626 95.4 .401 1.116 188.1 311.1 
.8 1.237 105 .1  .279 .e06 275.9 511.3 
2.10 6.12 4.63 12.84 1/1/2 37.3 42.8 
V 2 I 2 OECL2 R A 2  SPEECZ 
V 4 I 4 OECL4 R A 4  SPECC4 
V 6 I 6 DECL6 RA6 3PEEC6 






18 .2  
100.1 





2 . 1  





5 . 2  
4 .OO 
-2 .1  
23 .5  
7.3 
4 . 3 1  
-3 .1  
23.5 
9 . 0  
4 . 8 2  
-3 .4  
23 .5  
10 .1  
5 . 5 8  
- 3 . 8  





-9 .8  
3.95 
1 3 . 0  
22 .8  
-7 .6  
3.84 
11 .3  
22.4 
- 5 . 2  
3.16 
9 . 3  
22.0 
- 2 . 5  
3 .71 
6 . 6  
21.8 
. e  
3 .71  
3 . 5  
2 1 . 6  
2.8 
3 .78  
. 7  
21.5 
5 . 3  
3.95 
- 1 . 3  
21 .5  
1 . 4  
4 .e6 
- 2 . 4  
21  . 4  
0 . 0  
4.74 
- 
- -  
- 4  . 2  
22 .9  
-13 .3  
4 . 2 5  
-24 .3  
22.4 
-11 .9  
4 .42 




._ . . . -. . 
4-7360 4 - 1 5 1 0  
4-1370 4-7143 
4-7743.5 4-7880 
. 7 8 l  -1 .9  1 1 . 1  106.5 e l27  
1.369 - . 8  - 3 . 4  e31.4 -331  
,890 2.9 27 .7  3 9 . 5  . 2 1 P  




1 .611  
.137 
-304 
- 1 6 1  
8.587 
. I 4 4  
.302 
.149 
1 .521  
*156  
.S I5  . I56 




















1 . 9 5 1  
. i n 9  
*355 
, 258  




1 ,707  
. l l 6  
.313 
. l o 6  




1 . 5 3 1  
. l e 7  
.so1 
* 146 











. l e 1  
. 4 6 6  











1 .81 )  
* 009 
. 3 5 5  




. t L O  
1 .eo1 
e104 
~ 3 1 3  
,187 
1 . 8 1 1  
e . o o i  
.ill 358.4 
.214 40.4 
.314 2 6 1 . 0  
11.39 8 .60  
. I 7 2  3 5 4 . 4  
.214 39.8 
.304 263 .1  
11.80 8 . 9 1  
.O 1 .106 85.9 . 2 S O  1 .331  20.7 121.0 1.0020 1.672A 103.2 . I 8 0  -1.9 12.1 107.0 
2.4 .629 9 5 . 5  .396 1.121 188.5 321.1 .611A 1.5640 79.2 1.310 - . 9  - 3 . 8  231.3 
1.4 1.231 104.3 .263 .198 216.0 518.4 .588 1.0081 91.3 .E84 2 . 5  2 8 . 2  39.8 
2.79 6 . 2 0  4 .60  12.38 1 /1 /2  36.8 52.2 31.1 ,611 3.134 17.1 156.4 - 1 7 . 1  106.70 
.O 1.104 83 .6  .219 1.326 31.8 128.5 ,9830 1.670A 1 0 3 . 6  ,176 - 1 . 9  12 .8  106.3 
2.5 .631 95 .6  .393 1.123 188.8 323.2 .682A 1.5650 79.9 1.371 - . 9  - 4 . 1  2 3 1 . 2  
1.9 1.227 103.8 ,253 .192 215.7 526.5 .591 .993A 94 .5  ,819 2 . 5  2 7 . 6  36.2 
2.90 6 .31  4 -19  12.01 l / l . / 2  31.4 65 .3  33 .9  .652 3 .433  20.0 157 .1  - 1 9 . 9  106.90 
,209 352 .2  
.214 3 9 . 1  
.302 263.8 
12.48 9 .41  




.O 1.101 81.0 ,212 1.306 44 .3  131.5 .9510 1.662A 104.0 ,769 - 1 . 8  13 .7  104.3 
2.5 .631 95.6 .392 1.124 188.8 323.5 .683A 1.5640 19.9 1 .371  - . 9  - 4 . 1  231.1 
2.3 1.224 103.1 ,250  .188 274.9 535 .5  ,590 .985A 91.5 .a14 2 .2  2 5 . 3  27 .9  
3.05 6.45 4.59 11.93 1 /1 /2  39 .2  83.0 35 .1  .651 3.314 22.3 158.4 - 2 2 . 2  100.20 
.O 1.094 11.8 .293 1.215 58 .3  135.8 .9020 1 .6481  104.5 ,150 -1.8 1 4 . 9  201.2 
2.4 .629 95.5 ,396 1.120 188.5 320.8 . 8 7 1 A  1.5640 19.2 1.370 - . 9  -3.8 231.3 
2.7 1.222 104.3 ,259 ,784 212.7 545.9 .581 .987 8 1 . 9  .e10 2.3 20.8 16.5 







- 4 . 2  
2.29 
- WARS ARRIVAL DATE = 2447520 (24 OEC 1988) ___ 
1.089 96.4 ~ 2 2 4  1.256 323.9 512.3 ,974 1.538A 97 .4  
.547 96.9 .542 1.022 185.9 270.4 .468A 1.5750 6 1 . 6  
1.350 117.4 .536 1.042 273.4 478.6 .483 1.6OOA 122.3 
5 . 5 8  6 . 2 2  20.88 2 / 1 / 2  77.4 18 .6  12 .0  .145 9.551 
1.093 94.5 .223 1.283 335.0 504.1 .996 1.57OA 99 .1  
. 5 8 5  91.8 ,480 1.069 188.7 287 .1  .556A 1.5820 68.1 
1.300 112.8 .436 .918 274.2 485.2 .518 1.318A 115.5 
5 .71  5.63 17.66 1 /1 /2  64 .9  21.8 11.2 .e23 10.282 
4-7290 4-1520 . I 6 5  16.5 
4-7580 4-1718.1 .279 56.5 
4-7718.7 4-7810 ,643 220.1 
12.60 10.45 
.141 -.3 1 9 . 9  8 9 . 2  
1.343 - . 5  - . 9  220.8 
1.022 8 . 0  11.5 3 5 7 . 3  
93.4 187.5 - 8 3 . 9  83.1L 
. I 5 2  -3.0 1 . 9  8 5 . 4  
1.357 -.I - 1 . 2  226 .1  
.963 6 . 2  18 .0  i 2 . 0  
50.4 146.3 4 9 . 9  8 9 . l L  
4-7310 4-7520 . I 4 2  14.8 
4-7580 4-7727.4 ,256 49.2 
4-7727.4 4-7830 .519 233.5 
11.87 9.58 
4-1320 4-7520 .131 17 .1  
4-7560 4-1731.4 .e49 48 .2  
4-7731.4 4-7640 ,467 239.4 
l l . J ?  9 .29  
,8 1.095 93.4 .224 1.296 341.0 500.6 1 . O O S  1.586A 99 .8  . 7 5 7  -2.4 6.0 9 1 . 1  
2.0 .599 98 .1  .458 1.087 189.9 294.9 .590A 1.1850 70 .8  1.363 - . S  -1 .4 F228.1 
- 3 . 0  1.281 110.9 .394 ,881 274.6 489.1 .534 1.228A 112.2 ,941 5.4 2 0 . 7  19 .1  
- 4  1.098 92 .3  ,226 1.307 347.8 497.5 1,012 1.802A 100.4 ,761 -E.&? 7 . 7  96 .0  
2 .1  ,610 98.5 ,440 1.103 191.1 302.0 ,6181 1.5800 73.2 1 .361  - . 5  -1.6 229.5 
-1.8 1.266 109.1 .358 .E53 2 7 S . O  493.6 ,548 1.159A 109.0 ,924 4 . 6  2 3 . 1  25 .8  
e.30 S.72 1.34 15.22 1/1/2 53.4 2 6 . 9  15.9 .336 1.247 15.3 148.0 t 2 . 9  9 3 . 9 0  











-24s 4 3 . 5  
.423 245.0 
11.40 9.10 
- 1 1 1  13 .4  
.E41 41.4 
.386 250 .1  
11.32 8.98 
.3  1.100 91 .0  ,228 1.316 3 1 4 . 1  495.1 1,016 1.616A 100.9 ,765 - 2 . 1  8.6 99 .9  
2 . 1  .618 98 .8  ,426 1.116 192.2 308.5 .640A 1.5910 75.2 1.370 -.6 - 1 . 9  230.4 
2 .54  5.16 5 . 2 7  14 .2?  1 /1 /2  49.4 30 .6  1 9 . 1  .404 1.844 2.9 150 .3  1.9 102.30 
- .e  1.254 ior.5 .327 .e33 275.4 490.7 ,561 1 . 1 0 5 ~  i o 6 , o  ,910 3 . 9  25 .1  31 .9  
.118 8.3 
.e40 39.7 
. 3 5 5  254.6 
11.32 8.94 
- 3  1 .101  89.5 ,231 1.322 2 . 6  133.5 1.0170 1.628A 101.3 .767 -2 .0  9 . 3  102 .1  
2 . 2  .625 99 .0  .416 1.126 193.1 314.1 .658A 1.5940 7 7 . 0  1.312 -.6 -2 .2  230.8 
.I 1.244 106.2 ,301 .818 275.8 504.4 .S72 1.064A 103 .0  .900 3.4 2 8 . 1  36.8 
2 .39  5.81 5 . 2 2  13.48 1/1/2 46.5 35.5 24 .0  .4?7 4.819 5 . 7  152.6 - 5 . 6  104.70 
.3 1.102 87.8 ,235 1 .324  11.3 132.7 1.0130 1.635A 101 .8  -168  -2 .0  9 .9  104.4 
2 . 2  .629 99.1 ,408 1.133 193 .1  318.8 .611A 1.5960 18.4 1.374 -.6 - 2 . 5  230.8 
2.44 5.88 5.19 12.86 1 /1 /2  44 .8  42.3 28 .2  .549 4 . 1 1 0  10.9 154.7 - 1 0 . 8  108.40 
.8 1.231 105.1 .219 .eo7 276.1 510.8 .sei 1 . 0 3 2 ~  100.2 ,891 2 . 9  e7.8 40.0 
4-7360 4-7520 . 1 Z I  2.4 
4-7743.9 4-1880 ,331 258.5 
1 1 . 4 1  8.97 




4-1330 4-7520  
4-7180 4-7747.1 
4-7747.1 4-7900 
4- 7390 4-7520 
4-7500 4-7747.3 
4-7741.3 4-1910 
. - -- - - - 
. I 4 2  357.1 
,238 3 7 . 7  
.313 261.6 
11.63 9 .12  
,168 353.3 
,237 37.2 
, 3 0 3  263.7 
12.00 9.41 
. e  1.102 85 .9  ,241 1.320 21.2 133.0 1.0020 1.638A 
2 . 3  .633 99 .2  ,403 1,139 194.2 322.4 ,680A 1.5980 
1.4 1.232 104.3 ,263 ,799 276.2 518.0 ,588 1.009A 
. 2  1.100 8 3 . 7  ,249 1.309 32.4 134.6 ,9830 1.635A 
2.3 -634 99 .3  ,400 1.142 194.1 324.6 .685A 1.5980 
1.9 1.227 103.8 .253 ,793 216.0 528.0 ,592 ,993A 
- 2  1.096 8 1 . 1  .262 1.239 44 .8  131.5 ,9510 1.627A 
2.3 .63S 99.3 .400 1.142 194.6 525.0 .686A 1,5990 
2 .3  1.225 103.7 . E 5 0  ,788 275.1 535.1 .591 .985A 
2 .71  8 .12  5.16 11,.93 1/1/2 47.0 8 2 . 0  36.0 ,662 
- -  MARS A R R I V A L  DATE = 2447530 3 J A N  1989) - 
2 .51  5.92 5.17 12.39 1 /1 /2  44.3 51.6 31.9 .612 
2.59 8.00 5.16 12.08 11112 44 .1  64.6 34.8 ,655 
1 0 . 1  
- 2 . 1  
28.2 
- 1 4 . 6  
11.0 
21 .7  
- 1 7 . 4  
1 2 . 1  
- c . o  
2 5 . 5  
-19.6 













~ 3 0 . 3  
101 .9  ,766 -1 .0  
79.4 1.315 -.6 
97 .4  .e85 2 . 5  
3.635 14.7 156.4 
102 .1  ,762 -1 .9  
80 .1  1.376 -.6 
9 4 . 6  .e10 e.3  
3.347 17.6 157.7 
102.4 . 7 5 4  - 1 . 8  
80.2 1.316 - .6  
9 1 . 0  , 815  2 . 1  
3.232 19.9 118.4 
-- 
.e03 311.5 
,237 37 .1  
.SO1 264.5 
12.61 9 .90  
.. . 
4-7290 4-7530 .167 17.4 
4-7590 4-1719.3 .303 52.7 
4-7710.3 4-7610 .648 221.0 
13.22 11.10 
-1 .6  1.089 96.5 .224 1.254 323.2 517.0 .913 1.536A 96 .3  .732 - . e  20 .e  8 4 . 4  
1 .9 .554 102.3 - 5 4 0  1 .040  190.6 271.1 . 4 1 O A  1.6090 61 .5  1.349 - . I  -.6 221 .1  
- 7 . 2  1.354 111.5 .541 1.053 273.8 4 7 8 . 0  .484 1.6231 122.6 1.027 8 . 2  11.9 1 5 7 . 4  
2 .11  5.54 6 . 8 5  21.06 2 /1 /2  6 1 . 1  18.6 12.7 el43 9 . 0 3 2  92.1 201 .1  - 8 3 . 9  83.OL 
4-7300 4-7530 





- 5 . 4  1.090 95.5 .222 1 .261  328.7 512.9 .985 1.5481, 97.2 . 7 3 7  3 . 6  49.5 67.4 
1.9 , 5 1 5  102.4 , 5 1 5  1.066 192.2 279.9 .518A 1.6150 65.0 1 .35 )  -.3 - . 7  2 t 4 . 1  
- 5 . 7  1 .321 115.1 .481  .977 214.1 481.1 ,501 1.452A 119.1 .993 7.3 l l . 2  4.9 
4 . 1  1.092 94.5 .221 1.219 334.6 509.1 .996 1.562A 98 .0  . I 4 2  -5 .9  - 1 5 . 8  8 2 . 3  
1.9 .593 102.6 . 4 8 1  1.090 193.9 288.4 ,5591 1.6210 68 .2  1.364 - . 3  -.E 226.3 
-4.3 1.302 112.9 .438 .923 2 1 4 . 5  484.6 .518 1.328A 115.7 .965 6 . 4  18 .2  12.2 
2.56 5.98 6 . 3 1  17.16 1 /1 /2  76.1 21.7 12 .0  ,221 9.575 50 .2  146.5 49.7 89.4L 
2.27 1.69 0.53 19.31 2/112 80.6 20.0 11.7 . i 7 8  9,803 72.1 154.9 71.3 8 4 . 9 ~  
. l e i  3 1 . 5  
,291 49 .1  
. s a 1  227.1 
13.22 10.95 
. I 5 8  6.4 
.282 45 .8  
. 5 2 1  2 3 4 . 0  
13.02 10.45 
4-7320 4-7S30 .132 14.6 
4-1590 4-7731.9 .276 43 .1  
4-7731.9 4-7640 .469 240.0 
12.23 10 .01  
4-7530 4-7530 ,121 14.9 
4-7590 4-7735.5 ,273 40.6 





1 /1 /2  
1,300 










l / l / E  
I 1.313 
I 1.159 






1.005 1.5751 98.7 
.593A 1.6210 70.9 
. 5 3 4  1.234A 112.3 
13.8 - 2 1 3  8.321 
. I 4 7  -3 .3  
1.369 - . 3  
.943 5 . s  
29 .9  146 .4  
- 1 . 1  87.6 
- . 9  227.9 
20.9 19.4 
e9.5 94.80 
19.9 1.5 1.094 93.5 - 2  
21.3 2.0 ,607 102.7 .4 
- 7 . 7  -3 .0  1.283 110.9 .3 
3.85 2 - 2 3  5.65 0.16 16. 
15.6 . 9  1.096 92.3 .2  
20.9 2.0  ,618 102.9 .4 
- 5 . 2  -1 .9  1.267 109.1 . 3  
12 .4  .7  1.097 91.0 .2  
L O S S  2.0  e628 103.0 .4 
- 2 . 6  -.e 1.255 197.5 .1 
3.69 C.20 5.62 6.00 14 .  
9.0 .e 1.099 89.5 .I 
2 0 . 2  L.1 .E33 103.1 .4 
- 1  1.245 106.2 .1 
5.4 . a  1.099 87.9 .I 
20.0 C . l  -637 103.2 ,4 
3.76 a.20 5.66 5.93 t C .  
19.9 * 2 . 1  .E41 103.3 .4 
5 .3  1.4 1.C32 104.3 . I  
3.OC 2.30 5.7C S . 0 1  l e .  
3.75 e.19 5.62 0.06 1 5 .  
3.09 r.cc 5.65 5.96 13. 
e.8 .e 1.238 105.1- .E 


































198.2 310 .1  
27S.8 498.3 
58 .1  30.3 
, 2.6 138.9 
199.1 315.8 
b 54.9 35.2 
I 11.5 d38.3 
I 199.9 320.6 
. 53.0 41.9 
I 21.4 130 .1  
W0.4 324.3 ; C76.4 117.0 . 5C.5  51.1 
1 276.0 504.0 
; 276.3 5io.a 
1.012 1.5881 99.3 .751 -2 .7  3.P 92 .6  
,622A 1.0320 1 3 . 3  1.374 - . 3  -1 .1  229 .1  
.548  1.163A 109 .2  .925 4 . 1  23 .2  26.1 
16.9 -334  6.793 14 .6  148.1 14.2 99.40 
4-7340 4-7930 ,118 1 2 . 1  
4-7590 4-7738.8 ,211 38.9 
4-7738.b 4-7860 .388 250.6 
1.016 1.66 
.644A 1 -03  
,561 1 . l C  
c0.9 .4c 
IA 9 9 . 7  
IO 75 .4  
IA 106 .1  
I 5.S10 
,751 -e . *  
1.811 -.4 
. 9 l l  4 .0  
4 . 1  150.3 
. I 5 6  - t . C  
1.379 -.4 
.eo1 3.4 
3 .7  l B t . 4  
s .3  98 .8  
-1.2 L O O . ?  
3.7 102.90 
r5.c 3t.e 
11.90 9 .70  
4-?3%0 4-1530 ,115 
11.81 
4-7360 1-7530 ,123 
4-7190 4-1744.3 ,268 
4-1144.8 4-7680 .331 
11.91 
4-1500 4-7741.0 .eo9 
4-174i .b 4 - 7 8 ~ 1  ,355 
7.2 
1 37.5 
255 .1  
' 0.65 




6 .7  99.8 
-1.4 229.9 
C6.7 3 7 . t  
-3 .6 105.40 
1.0170 1.609A 100 .1  
.88lA 1.6420 77.2 
.!I73 1.066A 103.C 
e5.3 .470 4.573 
1.0130 1.614A 100.4 . I 5 6  -C.1  7.9 101.3 
.674A 1.6450 78.4 1.381 -.4 -1 .6 t 2 9 . 7  
29.8 .S49 3.910 6 . 1  154.4 -8.7 107.30 
.sac 1.033~ 100.3 .me  c.9 27.8 40.4 
4-7810 4-7530 .139 358.1 
4-7S00 4-7146.2 .e67 35.8 
4-r748.C 4-7890 .313 C6L.1 
lC.14 9.83 
1.0020 1.610A 100.0 
.063A 1.6470 19.1 
,509 1.010A 91.5 
33.B .613 3.474 
19 0 
STOPOVER TlUf i 60 DAYS 1988 INBOUND SUI NGBY UISSION CURATION i 520 C A Y S  
WARS ARRIVAL CITE : e447530 
3 JAN 1989 
LAUNCH ARRIVE SPEED1 R A l  - D E C L l - - r l - - V  1 P S I  I-kCCEN S U A -  THETl THE12 PERXH APHEL PSI  2 V 2 I 2 CECL2 R A P  SPEECP 
DEPART SUNGBY SPEED3 RA3 CECL3 I 3 V 3 PSI 3 ECCEN SUA THET3 THET4 PERIH APHEL PSI  4 V 4 I 4 DECL4 RA4 3PEEC4 
8WNCBY RETURN 8PEEC5 R A 5  DECLS I 5 V 5 PS I  S ECCEN SWA THE15 THE16 PERlH APHEL PSI 6 V 6 I 6 DECL6 R A 6  SPEC06 
PROP AfRO CVL OVA EVA CVD EVR TYPE SUN A SUN R KAPPA - A  E INC RAP CECLP E T A  PERIC 
&__ ___ - .  -. . - 
- .  - - - .-. - - - -_ ___ 
4-7380 4-7530 .164 332.7 - . 2  .4  1.091 8 3 . 8  .242 1.298 32.5 140.2  .983C 1.612A 100.8 ,750 - 1 . 9  1 0 . 3  101.0 * lo8  
4-7580 4-7747.5 ,266 35.4 1 9 . 8  2.2 .642 103.2 .ill 1.168 200.6  326.5 .688A 1.8470 80 .4  1.383 - . 4  - 1 . 9  2P9.0 ,303 
4-7747-5 4-7900 e303 264.2 7.4 1 . 9  1.228 1 0 3 . 1  .253 .793  276.2 52S.6 .593  .994A 9 4 . 8  -860  2.2 27.8  3 7 . 8  e182 
I2 .47  10.10 4 . 2 1  2.31 5.79 5.89 12.08 1/1/2 53.2 63.8 3 6 . 3  .657 3.201 11.3 1 5 7 . 3  - 1 5 . 0  109.10 1 . 4 5 0  
4 - 7 3 9 0  4-7530 -199 351.1 - 1 . 5  .4 1.093 61.3  ,255 1.279 44.6 142.9  .953C 1.605A 100.9 .742 - 1 . 9  1 1 . 7  9 8 . 8  
4-7590 4-7747.1  .266 3 5 . 3  1 9 . 8  2 . 2  .643 103.3  .410 1.168 200.1 327.0 .689A 1.6480 8 0 . 6  1.563 - . 4  - 1 . 9  228 .9  ,300 
4-7747.7 4-7910 .300 265.0  9 . 1  2 . 3  1.225 103.8 .249 .189 275.4 534.6 ,592  ,985A 9 1 . 8  -875 2 . 1  25.7 2 9 . 9  e l 4 8  
13.03 10.36 4 . 6 7  2 .47  1 . 8 9  5.89 11 .93  1 /1 /2  55.3 81 .1  31.7 ,666 3.098 17 .6  158.0 -17 .2  108.10 1.307 
MARS ARRIVAL DATE E 2447540 (13 JAN 1989) -__ - -  - ~ x _ _ _ _ _  
4-7520 4-7540 -142  9.2 32.8 3 . 3  1 .093  9 3 . 5  .220 1.287 340.3 510.5 1.004 1.S69A 9 1 . 6  ,738 - 5 . 0  -12 .7  6 4 . 3  ,108 
4-1600 4 - 1 7 3 2 . 5  a312 4 0 . 1  20.1 2.0 .621 107.5 .411 1.143 2 0 1 . 1  298.3  -5991 1.6900 71.1 1.379 -a2 -.I 2 2 7 * 3  a 4 7 1  
4-7732.8 4-7640 .471 2 4 0 . 6  - 7 . 9  - 3 . 1  1.284 110.9  .398 .e81 275.1  488.2 . 534  1 .24OA 112.5 .945 3 . 3  e1.1 1 9 . 6  ~ 4 1 0  
15-40 11.04 3 . 9 6  2 . 3 6  5 .78  1.08 16.49 1 /1 /2  18.4 2 3 . 6  1 5 . 1  .271 1 .593  29 .6  146 .2  2 9 . 2  95 .60  1 . 7 9 0  
22.0 1 . 1  1 . 0 9 s  9 2 . 3  .219 1 .296  347 .0  501 .1  
-S.3 -1 .9  1 .268  109.1 .SI0 ,858 215 .5  492.8  
3 - 1 1  L.16 5 . 5 8  7 .00  15.32 1/1 /2  71.9 26.4 
















4-1140 . I 1 8  10.6 
4-7739.2 .306 31.2 
4-1660 . 581  251.1 
12-15  10.63  
4-7540 





. l l 4  6 . 1  
,303 36.0  





1 c . t ~  10.6e 
i 6 . 7  1.2 1.090 9 1 . 0  
1 9 . 3  e.o ,641 107.1  
- 2 . 6  - . 8  1.256 107.5 
3.69 2.12 5.114 6.93 
12.1 . e9 1 .091  8 9 . 6  
19.0 2.0 . 641  107.6  
.e . l  1 .246  106 .2  
3.68 e.12 5.54 6 .90  
.220 1.502 354.4  305.6 
,449 1.118 204.r  312.4 
.328 .a36 2 7 5 . 8  497 .9  
14.34 11112 6 7 . 1  30.0 
.22k? 1.306 2.4 144.1 
.301 .a20 216.2  503.7 
13 .53  1/1/2 6 3 . 1  34.9 
.440 i . i w  205.0 3ie.e 
1 . 0 1 1  
.627A 
.549 
16 .5  
























9 8 . 2  .141 - 3 . 4  - 2 . 9  8 9 . 0  .OB5 
73.6  1.381 -.2 - . 5  228.1  e 4 2 5  
6 . 2 1 6  15.3 147.9  14 .0  100.10 1 . 7 3 6  
109.3 .m 4 . 7  e 3 . 4  2 6 . 4  . m s  
08.6 .744 -e.a 
15.7  1.387 - . Z  
106.2 .913 4 . 0  
5 . 0 8 7  5 . 3  140.0 
09.0 -e.5 
17.5 i .380  -.e 
103.3 .BO1 3.4 
4 . 2 4 5  1.9 151.9 
9 9 . 3  .746 -0 .3  
100.4  .893 1 . 0  
3.65C 6 . 1  113.6 
7 9 . 0  1.391 - .e  
1.2 0s.e .ooe 
- . a  ~ 2 8 . 5  . s o 7  
es.3 n2.s . s o 6  
5 . 0  103.80 1.642 
3 . 1  96.3 .OB2 
- . I  ee6.s . i s 6  
2 6 . 8  31.0 . m i  
-.e eer.9 . ~ i  
2 7 . 0  4 0 . 0  .ee2 
-1 .0  106.10 1 . 5 4 1  
5 . 5  9 6 . 1  ,093 
-6.7 108.60 1 . 4 9 6  
19 1 
8TOPOVER llME 8 60 DAY8 1988 INBOUND SWINGBY 
- - -- - ~ __ 
LAUNCH A R R I V E  8PEEOl R A l  O E C L l  I 1 V 1 
DEPART SUNGBY 6PEEO3 RA3 OECL3 I 3 V 3 
6UNCB'I R E T U R N  SPEED5 R A 5  OECLS I 5 V 5 
1 2 . 8 0  9 . 2 6  
4-7290 4 - r m o  . i s 1  1 5 . 5  - 5 . 7  - 2 . 0  1.109 
4-7731.1 4 - w o  .d id  239 .7  -4 .6  -1.8 1.256 
12.65 8.89 4 . 5 6  3.16 7.16 
4-7520 4-7731.1 .203 85 .5  30.8 2.8 .640 
9 6 . 5  ,280 1.384 329 .6  
80 .4  .409 1 .019  165 .6  
4 . 1 6  13 .93  1 /1 /2  2 3 . 8  
107.4 .320 . a i 9  275.4 
M I S S I O N  D U R A T I O N  = SEO DAIS 
MARS A R R I V A L  D A T E  e4*7460 
2S OCT 1988 
1 0 5 . 1  
13.4 
107 .5  
7.284 
106 .1  
75.3 
104 .6  
5 .733  
2 2 . 1  8 9 . 5  ,189 
- 7 . 7  225.6 a381 
2 4 . 3  28.4 ~ 2 8 4  
-15 .7  102.00 1 . 9 6 3  
4-7110 4-7460 . i n  21.0 .r -1 .2  i . i m  9 5 . 7  .e93  1 .402  334.7 4 6 9 . 3  . 9 9 i  1 . 8 1 2 ~  ior .0  .a35 -.a 20.8 9 3 . 6  .eo2  
4-7737.8 4-7670 - 5 5 3  249.8  . 2  .o 1.239 106.2  .e97 .E07 213.8 508 .3  . s68  1 . 0 4 7 ~  101.8 .a90 3 . 4  2 8 . 0  3 2 . 7  .e44  
4-7520 4-7737.8 ,191 61 .7  33 .3  3.4 .651 81.0 .398 I .086 165.8  312 .1  .654A 1 .518  76.9 1 .361  -2 .5  - 9 . 5  226 .6  -313  
12.74 8 . 4 4  4 . 4 0  4 . 3 0  7.69 4 . 0 4  13.25 11112 20.1 3 9 . 3  24 .8  .483 4 .654  23 .5  146.4 -22 .9  103.90 1 . 7 6 3  
4-7320 4-1460 . i r 4  22 .7  2.2 -1.0 1 . m  94 .7   SO^ i . 4 4 3  339.8 4 
4-7520 4-7140.4 . tar  60.1  34 .7  3 . 8  .e55 8 1 . 3  .389 1.092 165 .9  3 
4-7330 4-7460 . i r i  2 3 . 2  2.9 -1.0 i . 1 3 9  93 .6  .a23 i . 4 0 0  345.3 4 
4 - 7 ~ ~ 0  4-7742.8 .ie5 5e.e 36.1  4 . 2  .mr 81.7 . 3 ~ 3  1.095 i s 6 . i  2 
4-7740.1  4-7880 -331 253.9  2 . 8  . 7  1.233 105.2  -218 ,199  2 7 4 . 2  ! 
12.90  8 . 3 1  4 . 3 4  4 .58  7.98 3 .97  12.11 1 /1 /2  1 6 . 9  
4-7742.S 4-7890 .316  251.1 5.0 1 . 3  1 .228  104.5 .264 .192 214.4 ! 
13.12  8.23 4 . 3 0  4 . 9 0  6 . 2 9  3 . 9 3  12.31 l / 1 / 2  1 4 . 2  
6 . 6  .667A 1 . 5 1 1  7 8 . 2  1. 
6 . 1  2 9 . 8  -548 3 .894  h 4 8 . 3  - 2 8 . 8  105.20 1 . 5 8 5  
tO.8 1.008 1.968A 1 0 8 . 6  ,659 - 1 . 2  19 .2  1 0 0 . 3  .e27  
!0.0 .676A 1.515 7 9 . 2  1.363 - 3 . 2  - 1 3 . 6  227 .9  .316  
1 6 . 8  3 4 . 4  .602 3 .381  3 3 . 3  1 4 9 . 8  - 3 2 . 9  106 .10  1.434 
-2.8 -11.5 227.5   SI 
4 . 6  . 5 7 1  1.02OA 9 9 . 0  3 . 0  2 7 . 2  35 .1  . en9  
~~6 .sa3 1 . 0 0 1 ~  9 6 . 3  .or9  2 .7  2 7 . 6  3 4 . 6  .le0 
4-reso  4-7470 .206 345.4 5 . 6  2 . 1  i . 0 8 6  9 9 . 3  .238 1 .213  307.9 506.9 . $ e ~  i . i o i ~  9 9 . 2  .r59  - 3 . 7  - .o  60.0  ,137  
4 - 7 ~ 3 0  4 - r 7 i s . o  .e54  7 2 . 3  2 7 . 0  1 . 8  .585 77 .7  .522 1.009 168 .2  2 7 2 . 3  1 .536  6 3 . 0  1 .339  - 1 . 3  -2 .5  213.8  
13 .29  10 .38  4 . 8 1  e . 9 1  6 .32  5.57  19.84 2 /1 /2  63.5 1 9 . 2  8.1 . i 6 0  15.417 82 .4  ies.6 79.0 0 3 . 4 ~  i . 9 ~  
4-7715.0 4-7610 .614 2 1 5 . 0  -11 .0  - 5 . 6  1 .328  116.8 .509 .981 271 .1  4 6 2 . 3  .481 1.4801, 120 .8  .992  6 . 6  9 . 5  356 .2  .113  
501 .2 
279.9  
485 .3  
2 1 . 1  
4 9 0 . 3  
294 .1  
492 .5  
2 5 . 8  
.938 1 . 5  
.523A 1 . 5  
.499 1 . 3  
8 . 4  . I  
.962 l . !  
.590A l . !  
. 531  1.1 
1 1 . 9  . 2  
' 8A  100.4  ,768 - 6 . 0  -8.1 6 8 . 4  .157 
81 6 6 . 0  1.345 - 1 . 4  - 3 . 0  2 1 7 . 5  -516  
? A  117.3  .966  6 . 1  1 3 . 1  3 . 4  -491  
15A 1 0 2 . 7  ,786 2.0 3 3 . 8  77 .3  .149 
15 i s . r o r  57.4 i 3 9 . 7  56 .6  as.ec 2.471 
!4 71 .1  1 . 3 5 3  -2 .1  - 4 . 3  225.4 . 4 s r  
IOA 110.9  .926  5 . 0  i 9 . e  1 7 . 2  . se i  
I8 9 . 6 8 6  1 3 . 1  140 .4  1 2 . 3  95 .40  2 . 5 0 3  
4-7290 4-7470 . I 8 2  1 5 . 9  - 6 . 3  - 2 . 0  1 .103  9 6 . 8  .254 1.304 325.3 465 .1  .973  1 ,6351 1 0 3 . 7  .796 . l  2 4 . 8  8 4 . 5  . i l l  
4-7530 4-7732.0 .198 6 2 . 8  2 9 . 9  2 . 6  .630 8 2 . 1  ,424 1 .069  168 .9  300.6 .616A 1 . 5 2 2  73 .3  1 .357  - 1 . 1  - 5 . 3  225 .6  .A16 
4-7I32 .0  4-7850 . I 1 6  2 4 0 . 9  - 4 . 7  - 1 . 7  1.258 1 0 8 . 9  .350 .e38 213.3  496 .9  .545 1.132C. 107 .8  ,912  4 . 4  2 2 . 2  23 .6  .333  
11 .92  6 . 6 6  4 .44  3.26 6 . 6 1  4 . 2 2  14 .86  111/2  3 4 . 2  28.9 1 5 . 2  .341 7 . 5 4 3  5 . 4  143 .1  -2 .0  99.10  2 . 2 7 0  
4-7300 4-7470 .114 18 .4  - 1 . 7  -1;4  1.108 96.1  -262 1 .332  330.0 480 .2  .984 1.681A 104.6  ~ 6 0 6  -.I 21.5  8 9 . 8  .164 
4-7735.1 4-7860 .382 2 4 6 . 2  - 2 . 3  - . 8  1.248 107.4  .321 ,822  213 .8  501.8 . 5 5 8  1.086A 104.9  -901 3 . 9  24 .5  2 9 . 2  .e88  
11.85 8 . 3 9  4 . 3 3  3 .46  6 . 8 6  4 . 0 6  14.00 1 /1 /2  2 9 . 5  33 .0  19 .3  a412 5 .958  1 3 . 0  145 .8  -12 .1  101 .00  2 .045  
~ - T S S O  4-7735.5 . i s 1  6 0 . 6  30.8 2 . 8  .e37 0 2 . 7  . 4 i o  1.078 169 .2  ~ 0 6 . 5  . 6 3 r ~  1 .519  75 .2  1 . 3 ~ 9  -1.9 - 8 . 4  227 .2  . w e  
4-1310 4-7410 . i 6 r  2 0 . 8  1 . 0  - 1 . 1  1 .114  9 5 . 3  .271 1 . 3 6 2  334 .9  475.5 .993  1 . 1 3 % ~  105.5 . a i 6  - . 9  1 9 . 9  9 4 . 3  . i r s  
4-7130 4-7738.6 ,186  5 6 . 1  31 .7  3 .1  .642 8 3 . 2  .398 1.085 169.5  311.8 .653A 1 .518  76 .8  1.361 - 2 . 1  - 7 . 1  2 2 8 . 3  .313  
4-7758.6 4-7870 .353 250.9 .e . O  1.240 106.2  .291 .810 214 .3  501 .5  .569 1.050A 102.1  .e92  3.4 2 6 . 2  3 3 . 6  .247  
11 .68  8 . 1 9  4 . 2 5  3 .66  7 .08  3 . 9 5  13.30 1 / 1 / 2  25 .5  38 .4  2 3 . 8  -461 4 .645  1 9 . 9  148.3 -19 .5  103.70 S . 8 5 1  
4-7320 4-7470 .161 2 2 . 2  2 .5  - . 9  1.120 9 4 . 3  ,281. 1 .394  340.2 4 7 1 . 2  1 .002  1.785A 1 0 6 . 3  ~ 8 2 7  -1.1 1 8 . 9  9 6 . 2  . l e5  
4-7530 4-7741.2 . l e 3  5 7 . 0  52 .7  3 . 4  .645 83 .6  .390 1.091 169 .1  316 .2  .666A 1 .316  76 .1  1:362 - 2 . 3  - 9 . 2  2 2 9 . 0  .331 
4 - i r 4 i . z  4-7880 . 5 3 i  254 9 2 . 7  r i 234 105.2 .278 600 214.6  513.8 , 570  1 . 0 2 3 ~  9 9 . 3  .a80 3.0 2 7 . 4  36 .2  .e11  
i i . 0 6  8.65 4 . 1 1  3 . h  i . 3 1  3.87 12.14 15112 2 2 . 0  4 5 . 1  28 .4  ,548 4 , 0 7 7  2 5 . 2  1 5 0 . 5  -24 .9  104.90 i . m r  
4-1330 4-1410 . i 5 6  2 2 . 3  3 . 1  
4-1143.2 4-7690 , 1 1 5  256.0 5.0  
4-7340 4-7470 . i s 4  2 0 . 1  2 . s  
4-7144.3 4 - w o o  ,307 260.0 7.1  
12.30  7.90 4.09  
4-7130 4-7743.2  a 1 8 1  5 5 . 7  33 .5  
12.10 ? a 9 5  4 . 1 z  
4-r)SO 4-7744.3 . l a 0  5 5 . 0  34 .1  
- . 6  1 .126  9 3 . 2  .292 1 .428  345 .9  467 .3  1.009 1.843A 1 0 7 . 0  ,836  - 1 . 3  1 8 . 2  101.5 ,195 
1 1 . 3  1.229 104 .4  ,264 .793 214 .8  520.9 .584 1.003A 9 6 . 6  ,680 2 . 6  21 .6  31 .6  .161 
1 - . I  1.133 9 1 . 9  ,305 1.459 352.1 464 .0  1 . 0 1 4  1.904A 107.1  .a46  - 1 . 4  1 7 . 6  1 0 4 . 2  . e 0 6  
3 .8  .649 8 4 . 0  .381 1 .097  1 1 0 . 0  321.4 .679A 1.515 7 9 . 8  1 .363  - 2 . 6  - 1 1 . 6  229 .4  . 307  
3 . 6  ,648 8 3 . 8  ,384 1 .095  169 .9  319.3 1 .516  79.1 1 .563  - 2 . 5  - 1 0 . 6  2 2 9 . 3  . s i 1  
I 4 . 1 s  7 . 5 5  3 . 8 3  12 .32  i / i / z  19.1 5 5 . 7  32 .6  ,605 3 .564  2 9 . 2  152.2 -29 .0  i o s .70  i . s m  
1 . 8  1.221 104.0 .re8 274.5 529 .0  .58r , 9 9 0 ~  9 3 . 7  .BH 2 . 4  26 .9  3 1 . 3  . i s 9  
I 4.40  7.19 3 .81  12.01 111/2 16 .6  69.7 3 5 . 7  .638 3 .262  3 2 . 0  153 .3  - 3 1 . 9  101.70 1 .443  
4 - n t 0  4-7470 . i s 6  17 .4  1 .9  - . r  1.139 9 0 . 3  1 .490  358.9 461.3  1.017 1 . 9 6 4 ~  1 0 8 . 4  . e 5 4  - 1 . 6  1 7 . 2  106.4 . e l 6  
4-7530 4-7744.0 . i 8 i  5 5 . 2  53.9 3 . 7  ,649 83 .9  .382 1 .091  i 7 0 . 0  3 2 1 . 0  . e m  1.515 79.5 1 .363  - 2 . 6  - 1 i . s  229 .4  -309  
4-7744.0 4-7910 ,309 260 .2  6 . 7  2 . 3  1 .222  101.1 .255 .784 2 7 3 . 3  538 .4  .584 .984A 9 0 . 5  , 811  2 . 1  2 r . O  21.9  - 1 9 1  
1 2 - 1 8  7.93 4 . 1 1  4.65  8 .04  3 . 8 2  11.96 1 /1 /2  14 .7  8 8 . 5  36 .6  -630  3 .183  33 .6  154 .0  - 3 3 . 8  101.60 1 .3 '1  
4-7360 4-7470 -165 1 2 . 8  .5  -.I 1.145 88 .4  .332 1.518 6 . 6  99 .4  1 .0150 2.021A 109.1  ~ 8 6 1  - 1 . 7  1 8 . 9  108.0 - 2 2 8  
4-7550 4-7741.3 ,183 56 .9  32.7 3 .4  .645 8 3 . 6  .369 1.091 169.8 316.4 .666A 1.516 78 .2  1 .362  -2.3 - 9 . 3  229 .0  -330 
4-7711.3 4-7920 - 3 3 0  257.5 9 . 7  2 . 7  1 .220  105.1 .e70  .180 210 .3  349.9 .569 .990 86 .4  .866 2 . 6  1 8 . 4  9 . 4  ,169  
13 .01  8 .09  4 . 2 2  4 .93  8 .31  3 .87  1 2 - 1 7  1 /1 /2  13 .4  111 .4  34.1 .552 3 .413  34 .2  1 3 3 . 4  - 3 4 . 2  101.40 1 .332  
MARS A R R I V A L  DATE = 2447480 (14 NOV 1988) --__ -- - -_____ 
4 - 7 2 5 0  4-7480 . t o 4  347.4 1 .4  1 . 2  1.084 99 .3  .234 1.201 307.4 5 1 2 . 2  .924 s . 4 9 0 ~  97.9 . 7 5 0  - 2 . 9  2 . 3  5 5 . 3  . i t 5  
4-7140 4 - 7 r i s . e  .2so 70.4 2 6 . 8  1.8 ,512 8 0 . 6  ,525 1.006 1 7 1 . 3  271.4 . 4 m ~  1.534 6 2 . 6  1 .337  -1.1 - 2 . 2  215 .7  .62o  
4-7718*8 4-7810 -620  216.1 - 1 1 . 3  - 5 . 9  1 .333  116.9 .$IS  .994 2 7 1 , 6  481.5 .482 1 . 3  SA 121.0  -999  6 . 8  9 . 9  356 .3  * 5 6 2  
12 .69  10 .22  4 . 7 1  2 .66  6 . 0 8  5.47 20.07 2 /1 /2  72 .3  1 9 . 0  9 . 2  .1!6 12 .503  8 7 . 0  191.9  8 2 . 6  83.3L 1 . 7 9 9  
1.225 3 i i . r  106.1 
1.025 171 .1  279.1 
.93r  272 .2  484 .1  
l 1.244 316.1 a0i.s 
t 1.042 171.8 286.6  
.a96 272 .7  487 .8  
2/1/2 6 5 . 0  20.8 
I 2/1/2 6 3 . 5  22 .0  
.938 1. 
.520A 1. 
.499 1 .  
8.7  e 
,951 I ,  
-55' 'A 1. 
.516 1. 
9 . 5  I 
l2A 9 9 . 1  .7sr  
6 5 . 7  1.344 
i r s A  117.6 . 9 r i  
1 3 7 ~  100.2 .rea 
91 13 .149  63 .3  
128 68 .S  1.349 
!76A 114.4 ,946 
!34 1L.073 38.4 
- 3 . 7  - . O  64.5 . I 3 0  
- 1 . 2  - 2 . 6  219 .2  .Sa0 
6 . 3  1 3 . 5  3 .7  -499  
143 .1  8 2 . 4  83.31. 2 . 3 2 6  
b - 7 . 3  - 1 4 . 0  72.9 -161  
1 -1.2 - 3 . 0  222 .3  . S O 7  
I 8 . 1  1 6 . 9  20.8 . 4 4 1  
i 140.7  57 .7  69.9L 2.69E 
4-9tPO b-7480 . l ? S  1 6 . 4  -6.9 -8.0 1 . 0 9  
4-1340 4-7732.8 .197 1 9 . 3  2 8 . 8  8 . 4  .62 
13 .42  0.51 4.35 8.6?  8 .2  
4-?300 4-7480 .185 1 8 . 3  -1.2 -i.L 1.10 
4-1140 4-7736.8 -191 5 6 . 9  29.3 L . 8  .68 
4-11116.11 4-?080 .a83 t 4 7 . 2  -2.4 -.8 1.83 
11.30 8.2? 4.m 3.01 8.4 
4 - m z . 8  4-7050 . 4 i 8  ~ 4 1 . 9  - 4 . 8  - i . r . i . z e  
98 .6  ,243 1.288 323.2  491.0 ,974 1.598A 102.3  . I83  .L 09.0 83.8  .136  
84.7 .425 1.089 1 7 2 . 1  300.3 .815A 1.523 ? 3 . 2  1 . 3 5 7  -1 .4  -4 .4  L 2 7 . 0  .41@ 
1 . 1 9  P4.95 1/I/2 4 1 . 3  28 .4  14 .9  ,344 7.731 1.0 $10. 
8 5 . 3  . b i t  1.079 173 .1  306.3 .688A 1.522 ?!I.% l . 3  
4.05 14.01 l / l / L  55.9 8L.1 88.0 .4IO 0.111 9.8 1 4 l . 8  -8 .0  %Ol.BO 8.100 
i06.0 ,352 .842 ~ 1 3 . 6  498.0 ,546 1 . 1 3 8 ~  i01.i  . o i l  4 . 4  m . 1  e 4 . t  .337  
99.0 .e40 i . 3 0 9  330.0 4 w . i  . m s  1 . 8 3 4 ~  io3.c . I  
107.5 .825 .023 g74.L 3Oi.O .!is# L.081A 1OS.L -904 3 .  
192 
STOPOVER TIME I 60 D A Y S  1988 INBOUND 3UING87 M1331@N DURATION i 560 D A I S  
MAR3 ARRIVAL D A T E  i- 2447460 
1 4  NOV 1988 
PSI 2 V 2 I 2 OECLe RAP 5PEEC2 
PSI 4 V 4 I 4 OECL4 R A 4  3PEEC4 
PSI 6 V 6 I 6 OECL6 RA6 3PEE06 
E ---INK -- RAP DECLP ETA PERlC 
104.0 -800  -1 .0 18.7 94 .3  .152 
76.7 1.361 - 1 . 7  -6 .3  229.6 - 3 5 4  
102.3 ,894 3.4 26.3 34.5 , 2 5 0  
4.982 16.6 149.9 -16.3 103.60 1.913 
- 
104.8 .a09 -1 .2  1 1 . 7  98.5 . i s 0  
18.0 i . 3 ~  - 1 . 8  -7 .4 230.2 .331 
99 .5  , 881  e . 9  27.5 37 .2  ,213  
4.203 21.8 152.1 -21.7 104.90 1 . 7 5 1  
- - 
LAUNCH A R R I V E  8PEEOl- R A l  -0ECLl' 
DEPART SWNGDY SPEED3 R A 3  OECL3 
3UNGEY RETURN 6PEEO5 R A 5  OECL5 
I PROP _AERO-Ox_C_ - 
4-7540 4-7739.3 .186 5 4 . 8  29.9 
4-7739.3 4-7870 .354 251.9 - 2  
11.27 8.08 4.13 
4-1320 4-7480 .150 21.5 3.2 
4-1540 4-7141.9 .183 5 3 . 1  30.5 
4-1741.9 4 -7880  .331 255.8 2.1 
11.30 1.93 4.05 
4-7130 4-7480 .145 21.2 3.7 
4-7143.9 4-7890 .315 258.9 5 . 1  
11.38 1.82 3.98 
4-7310 4-7480 . i s 7  20.3 1.7 
4-7540 4-7743.9 . m i  51.9 31.0 
- __ 
1 1 v 1 PSI 1- 
I 3  v 3  P S I 3  
I 5  V 5 P 3 I 5   O V A  EVA--DV_D_ 
- . 9  1.107 95.0 
2.8 .633 85.7 
- 0  1.241 106.2 
3.20 6.60 3.94 
- . I  1.112 94.0 
3.0 .631 86 .0  
.e 1.234 105.1 
3.38 6.78 3.88 
















- A  
1 . 6 7 3 r  
1.521 
1 . 0 5 4 A  
.480 
1.114A 
I .  520 
1.025A . s49 
_- 
THE11 THE12 PERIH 
THE13 THE14 PERIH 
THE15 THE16 PERIH 
SUN A SUN R-KAPPA- 
335.1 481.6 ,995 
173.5 311.6 .6S3A 
274.1 506.7 .570 
31.5 37.6 23 .2  
340.6 4 7 7 . 5  1 .003 
113.8 316.1 .665A 
- 
275.0 513.0 ,579 
2 7 . 1  44 .8  2 1 . 5  
- . 6  1.117 92.9 .270 1.384 346.4 413.8 1.010 1.757A 105 .5  . e l 7  -1 .4  11.0 102.0 .169 
3.2 .640 86 .3  .385 1.097 174 .0  319.4 .674A 1.519 19 .0  1.363 -2 .0  -8.4 230.4 .315 
1.3 1.229 104.4 .264 .795 215.1 520.2 . 5 8 5  1.0041 96 .8  .e81 2 . 6  21 .9  5 7 . 0  .I82 
3.54 6 . 9 6  3.84 12.34 1/1/2 24.5 54.6 31.5 .607 3.686 25 .7  151.9 -25.8 105.60 1.629 
19 .2  3.2 - .6  1.122 91.6 ,279 1.407 352.8 470.6 1.015 1.8001 106 .1  .E24 - 1 . 5  16.5 104.6 .117 
7.11 3.95 3.75 7.15 3.82 12.06 1/1/2 21.9 68.4 34.4 .642 3 .381 28.5 155 .2  -28 .5  105.70 1 .529  
5 1 . 1  31.4 3.3 . 6 4 i  86.4 .382 1.099 174.2 321.4 .6r% 1.119 79.6 1.364 -2.1 -9 .1  230.4 .so6 




4- 7350 4-7480 


















11 .12  
, 151  











15.4 2 .0 
51.2 31.3 
261.3 8.8 
1.78 3 .96  
10.3 .3  
52.6 30.7 
259.2 9 .8  
1.92 4.06 
4 .9  -1 .6  
64.6 2 7 . 9  
239.4 9 .5  
8.89 4.27 
-.I 1.126 90.0 
3.3 .641 86.4 
2.3 1.223 104.0 
3.94 7.34 3.82 
- . 5  1 .130 88.2 
3.1 .638 86 .1  
2 . 1  1.221 104.8 
4.14 7.53 3.86 
-.I 1.153 86.0 
2.1 .603 83 .1  
4.3 1.215 113.4 
4.36 7.75 4.63 
,288 1.429 359.9 
.253 .785 273.8 
11.95 1/1/2 19.9 
.e98 1.445 7.9 
.389 1.094 173.9 
.266 . I 8 1  271 .1  
12.12 1/112 18.5 
.309 1.454 11.0 
,402 .768 2 5 4 . 1  
14.98 1/1/2 17.8 
.383 1.099 174.2 
















35 .5  .638 
.669A 1.520 
I .0140 i . e r a  
.sr4 .gag 










8 6 . 9  
3 . 4 5 0  
108.0 
















- 1 . 6  
-2.1 
2.3 
1 5 5 . 8  






4 .7  
143.4 
18.1 




-7 .7  
19.2 
15.7 
-3 .1  
8 . 6  
-37 .1  
-31. r 











88 * 3L 
.1e6 
. 3 0 7  






,204 . 5 0 2  
.339 
1.073 
4 . 9  -1.6 -.I 1.133 88.0 .309 1 .454  11.0 106.2 1.0050 1.804A 108.0 .e38 -1.8 15.7 109.3 .204 
18.9 28.9 2.5 ,623 84.8 ,422 1.071 172.8 301.5 .619A 1.523 73.6 1.357 -1 .4  - 4 . 6  227.4 -411  
8.42 4 . 2 1  4.36 7.75 4.16 13.39 1/1/2 11.8 134.1 25.9 ,357 4.456 34.4 150.0 - 3 4 . 2  93.60 1.232 
248.9 10.0 3.5 1.218 109.0 .33z . r r 4  262.3 564.6 .sir  1.031 78.0 .e58 3.5 11.0 357.7 .253 
-- _- __ MAR3 ARRIVAL DATE = 2447490 124 NOV 1988) 
.6 1.083 99.3 .234 1.204 306.7 517.3 ,923 1.485A 96.5 -741  -2.4 3.5 50.6 -110  
1.8 . I61 8 3 . 9  .528 1.005 174 .5  270.7 .474A 1 .535  62.3 1.337 -1.0 -1.8 217.3 - 6 2 6  
-6.1 1.351 117.0 .a21 1.006 212 .1  480.7 .482 1,530A 121.4 1.00g 7.1 10.3 356.6 ,571  
2.54 5.95 5 . 4 5  20.28 2/1/2 8 2 . 1  18.8 9 .9  .153 11.619 90 .3  L11.7 -86.9 03.2L 1 . 6 2 9  
4-7250 4-7490 ,204 349.0 -1.2 
4-7550 4-7716.8 .P I9  6 7 . 7  28.4 
4-7716.0 4-7810 .626 217.2 -11 .7  
12.74 10.20 4.75 
4-7'260 4-7490 .195 354.3 3 . 0  
4-7550 4-772l .L .232 64.6 26.7 
4-172l .Z 4-1620 . S O 5  224.2 - 1 0 . 7  
12.17 9.64 4 . 6 2  
.9  1.086 98 .6  .232 1.220 311.2 512.0 .937 1.502A 9 1 . 8  .748 -2 .7  3 . 5  59.6 -118 
1.9 .578 8 5 . 1  .496 1.025 114.9 278.6 . S 1 7 A  1.533 65.5 1.344 -1.0 -2.2 220.7 ,565 
- 5 . 0  1.313 114.7 .471 ,946 272.6 483.7 .SO0 '1.392A 118.0 .476 6.5 13.9 4 . 0  .SO6 
2.54 5.95 5.02 18.71 2/1/2 73 .8  20.6 9 .2  .188 12 .491  67.8 147.7 68.8  85.OL C.165 
1 . 7  1.088 97.9 .231 1.237 315.7 506.7 ,951 1.523A 99.0 .715 -3.5 .I 68.3  .123 
2 . 0  .593 86.1 A 6 8  1.043 175.5 286.2 .555A 1 .531  6 8 . 3  1.349 -1.0 -2 .5  223.7 .510  
-3.9 1.292 112.6 .427 .902 273.2 467.0 ,516 1.288A 114.7 -952 5.8 17 .2  11.2 .447 
2.63 6.04 4.69 17.31 2/1/2 66.3 22.5 9 .7  .23l 11.835 43 .1  142.7 4 2 . 5  89.4L 1 . 5 0 3  
4- 7270 4- 7490 
4-7550 4-77221.6 
4 - l T 2 5 . 0  4-7830 
,187 358.0 
.e l8  61.3 
.510  2 3 0 . 9  
11.83 9 .20  
.111 1 7 . 1  
.zoo 5 5 . 2  
.419 242.9 
11.16 8 . 5 7  







,142 P O . )  
.188 48.9 
- 1 3 1  256.7 
10.91 1 . 9 5  
, 1 5 0  19.7 
9.8 
2 7 . 0  
- 9 . 1  
4 . 5 1  
- ? . 9  
27 .4  
-4 .9  
4 . 3 0  
- . I  
2 7 . 4  
-2 .4  




4 .05  
4 .3  
28.2 
2 . 7  
'3.96 












-2.2 1.094 96.4 .234 1.274 325 .1  496.8 ,975 1.572A 101.0 ,771 - 3  25 .8  80.8 . l e0  
2.3 .614 87 .6  .427 1.072 176.7 300.2 .614A 1.529 73 .1  1.357 -1.2 -3 .6  228.2 - 4 1 9  
-1 .1 1.262 109.0 .354 .a45 274.2 495.3 .546 1 . 1 4 5 A  108.4 .918 4 . 5  2 2 . 7  24 .7  .54L 
2 .50  6.00 4.27 15.03 t/1/2 49.2 27.9 1 4 . 7  .342 7.808 6 . 7  145.9 5 . 2  98.70 t . 3 2 8  
-1.0 1.098 95.6 .238 1.293 330 .1  491.9 .986 1.601A 101 .9  e779 - e 8  18.9 07.8 .126 
2 .5  -621  68.1 .412 1.082 177.3 306.4 .636A 1.528 75.1 1.360 -1.2 -4 .3  E29.6 .384 
- . 8  1 .251  107.5 .324 .e27 274.6 500 .3  .559 1 .0911  105.4 .906 3.9 24 .8  30.5 .Eo5 
2.69 6 .11  4.14 14.13 1/1/2 43.3 31.8 18 .6  ,408 6 . 1 9 6  6.7 148.3 - 5 . 7  101.60 1.122 
-.I 1.102 94.7 .242 1.314 335.3 487.6 .995 1.632A 102.7 ,788 -1.2 17.0 93 .3  .ill 
2.8 .e27 88.5 ,401 1.090 171 ,8  3 1 l . l  ,6554 1.528 76.7 1.362 - 1 . 3  - 5 . 0  230.5 ,354 
. i  1.242 106.2 .299 . a i 4  215.0 506.0 , 5 7 0  1 . 0 5 1 ~  ioz.5 ,896 3.4 26.5 35.2 .252 
2 . ~ 2  6.23 4 . 0 5  13.39 w 1 / 2  38.3 37.0 22.8 .4 r9  5.016 1 1 . 5  111.1 -13.3 103.60 1 .944  
-.I 1.106 93.8 .247 1.334 340.9 483.8 1.004 1.664A 103 .4  .793 -1 .4  16.0 97 .9  ,140 
2.8 .631 88.8 .393 1 .091  l l 8 . 2  316.2 .666A 1.528 7 8 . 0  1.364 - 1 . 5  - 5 . 9  2 3 1 . 0  .331 
.8 1.235 105.1 .279 .e03 2 7 5 . 3  512.3 .580 1.027A 99.7 ,888 2.9 27.6 36.1 . e l 5  








4- 7 5 5 0  





, 187  
.314 
10 .94  



















4 7 . 0  
4 .6  - .4  
28.4 2.9 
5 . 1  1 .4  
3.69 3.10 
4 . 0  - .4  
28.6 3.0 
7.2 1 . 8  
3.85 3.24 




1.110 - 9 2 . 6  .253 
.634 89 .0  ,387 
1.230 104.3 ,263 
6.50  3.96 12.36 
1.113 91.3 .260 
,636 89.2 .384 
1.226 103.9 .e54 
6.64 3.94 12.06 
.636 89 .2  .384 
.1.223 103.9 -252 
6.76 3.94 11.94 

















3 5 3 . 5  


















4 r r . i  
1.011 
























79 .0  
97.0 
3.7S6 
1 0 4 . 1  



















- 1 . 5  
- 1 . 5  
2 .6 
1 5 5 . 1  
- 1 . 6  
- 1 . 6  
156.5 
-1 .7  
- 1 . 6  
2.3 
157.1 
2 ,3  
1 5 . 4  101.7 
- 8 . 6  231.1 
28 .0  38.1  




4- 7 745.6 
4-7910 
4- 7 7 4 5  .e  
15 .0  104.6 
-7 .1  E31.1 
27.4 34.0 
- 2 5 . 4  105.90 
14.6 107.1 
- 7 . 1 . 2 3 1  . I  
2 4 . 0  25.3 
-27.5 105.00 
4-7360 4-7490 .141 7.9 .I - . 3  1.120 88 .0  .274 1.396 9.1 115.6 1.0140 1.719A 105.8 .614 -1 .1 1 4 . 8  108.6 ~ 1 6 1  
4-7550 4-7743.7 . l e ?  48.2 28 .3  2.8 ,633 89.0 ,389 1,099 178.4 318.3 .67lA 1.528 78.7 ,364 - 1 . 5  -6 .3  2 3 1 . 1  .sei 
4-7743.7 4-7920 a321 260.8 9 . 9  2.7 1.221 104.8 .263 .re2 271.7 547.¶ .577 .OB8 87.3 ,866 2.4 19.8 13 .6  ~ 1 6 1  
11.44 7.92 3.95 3.53 6.93 3.97 12.07 11112 24.1 101.2 33.5 . 5 8 5  3.460 29.3 156.8 -29.2 102.40 1.443 
e w r o  4-7490 , 1 5 0  2 . 3  -1.5 - . 3  1.121 84.0 .ea3 1.399 18.5 113.5 1.0040 1 . 7 9 5 ~  106.3 . a i s  -1.8 14.7 109.1 .175 
4-7550 4-7721.6 .e30 64 .3  26.6 1.9 ,580 85.2 .493 1.027 175 .0  279.3 .52lA 1.533 65.8 1.344 -1.0 -2 .2  921.0 ,560 
4-7121.6 4-7930 ,560 235.6 9.4 4.8 1.214 116.3 .446 ,766 Z50.7 572.1 .424 1.108 6 9 . 1  a 8 5 0  5 . 4  7.5 349.7 ~ 3 9 1  
12.62 9 .13  4 .14  3.69 7.09 4.99 16.08 1/1/2 23.6 143.0 18.6 .192 6.201 38.8 141.1 -38.5 85.6L -998 
4-1310  4-7490 .158 2 .3  -1.5 - . 3  1.121 86.0 -283  1.399 18.5 113.5 1.0040 1.1951 106.3 e 8 1 5  -1.8 14.7 1 0 9 . t  -175  
4 -1550  4-7137.1 .,195 52.6 27 .8  2.5 .621 88.1 .412 1.082 177.3 306.5 ,636A 1.528 75.1 1.360 - 1 . C  -4.3 2 2 9 . 6  ~ 3 8 3  
4-1111.1 4-1930 .383 253.3 10.2 3.3 1.219 107.6 .310 ,777 B65.0 $61 .1  .536 1.018 80.9 -861  3 .1  13.4 1 .L  .226 
11.97 8.28 4 .14  5.69 7.09 4.14 12.96 1/1/2 23.6 130.4 27.6 .410 4.167 32.0 i53.L -31.8 96.00 1.306 
- _ _  MAR8 ARRIVAL DATE : 2147500 ( 4 OLC 19e6) 
4-7L5O 4-7500 ,206 350.2 -2 .9  .2 1.083 99.5 .E35 1.202 305.9 522.2 e920 1 ~ 4 8 4 A  95.3 .73C -L.O 4 . C  45 .9  - 1 1 5  
4-1111.4 4-7610 .632 216.3 -12.1 -8.4 1 ,342  117.L .526 1.018 272.8 4 l9 .9  -483 1,554A 1 1 l n T  1.011 7.4 1017 S 5 1 . 0  , 519  
1-rs60 4-1117.4 .e53 64.3 c5.0 1.8 . w e  87 .7  .s3e 1.008 177.0 270.3 . 4 7 i ~  1 .541  4 e . l  1.337 - .a  - 1 . 5  L l 6 . 7  .632 
1L.83 10.33 4.78 2.49 5.91 5.55 20.49 2 / l / P  92 .1  18.7 10.8 ,151 10.834 92.4 166.1 -65.5 83.LL 1 .461  
5lOPOYER TIME 60 D A Y S  
-I_ -__.- - -- - 
LAUNCH A R R I V E  SPEED1 RAI 
DEPART SUNGBY 5PEEO3 RA3 
OUNGBY RETURN EPEE05 R A 5  
1986 INBOUND SWINGBY MIS3IClN OURAT1ON D I 6 0  OA'rS 
M A R S  ARRIVAL O A T C  Z 2447500 
4 OEC 1988 
V 2 I 2 OECLP RAP 5PEEOP 
V 4 1 4 OECL4 R A 4  WEE04 
V 6 I 6 OECL6 RA6 6PEED6 
lNC RAP -0ECLP E T A  -PERlC 
,753 -3 .0  2 . 9  71.9 .114 
1 . 3 5 5  - . 9  - 2 . 4  227.2 .464 
,936 5 . 2  2 0 . 3  18.5 ,396 
_ _ _  
21.0 144.8 24.s 91.30 t . 4 5 8  




























UAPPA - A  -_ 












__ - .. 
- -_ - - 
OECLl I 1 V 1 PSI 1 ECCEN 
OECL3 I 3 V 3 PSI 3 ECCEN 
OECLS I 5 V 5 PSI 5 ECCEN 
OVL OVA EVA OVO Eve_- 
9.7 1.1 1.089 99.1 .228 
25.8 2 .1  ,599 90.3 .448 
-1 .3  -2 .8  1.276 110.8 .390 
4 .35  2.47 5.89 4.83 16.19 
I
PROP A E R F  
4-1280 4-7500 -175 4 . 5  
4-7560 4-7730.3 - 2 1 5  53.9 
11.45 8.98 
-__-___. . .- 









4- r 140.1 
4- 7320 
4- I 5 8 0  
4- 7743.1 
e-7500 
4-7 I34  . I  
4-7850 

















51 .0  25.6 
243.7 - 5 . 0  
8 . 1 8  4 .31  
1 7 . 0  2 . 3  
4 8 . 1  25.8 
248.9 -2.5 
8.48 4 . 1 0  
-2.9 1.092 96.3 .229 1.261 324.8 502.1 .971 1 . 5 1 5 A  99.8 ,760 1.0 
2.2 ,609 90.9 .430 1 .071  181.1 300.5 ,6144 1.5400 13.1 1.319 - .9  
-1.8 1.263 109.0 .355 .a48 274.5 494.7 ,547 1 .15OA 108.6 .920 4.5 
2.39 5.81 4.47 15.10 1/1/2 58.5 27.5 14.8 -339 7.758 9.2 146.9 
30.5 r6 .9  -109  
-2 .9  229.0 e421 
22.8 2 5 . 1  .345 
8 .3  90.60 2.294 
15.8 85.4 .113 
-3.4 t 3 0 . 3  e304 
2 4 . 9  31.0 .LO? 










- . 6  1.095 95.5 ,231 1.282 329.9 491.5 .986 1.178A 100.6 .?67 -1.2 
2.3 .617 91.3 .415 1.088 181.8 306.7 .636A 1.5410 75.1 1.362 -1.0 - . e  i . 2 5 2  101.5 .32s .a29 274.9 499.7 ,560 1 . 0 9 9 ~  105.6 .go7 3.9 
2.46 5.87 4.36 14.18 1/1/2 51.6 31.3 18.6 -407 6.163 4 .1  149.4 
-.4 1.098 94.6 .233 1.299 335.3 493.3 .996 1.603A 101.4 e774 -1.3 
2.4 -623  91.7 .404 1.097 182.4 312.2 .654A 1.1410 76 .1  1.364 -1.1 
. l  1.243 106.2 .300 ,815 275.3 105.4 . 5 7 1  1.059A 102.7 ~ 8 9 7  3.4 
2.15 5.96 4.29 13.45 l / l / 2  4 6 . 0  36.4 22.8 .478 5.018 10.7 151.9 
18.9 s.0 
40.5 2 5 . 8  
253.5 .e 
6.26 3.99 
14.3 91.4 -118 
-4 .0  231.0 e354 
26 .5  35 .9  - 2 5 5  
-10.5 103.80 1.941 
19.7 8.0 - . 3  1.101 93.6 ,237 1.316 341 .1  489.5 1.005 1.628A 102.1 -780  -1.8 13.8 96.5 ,123 
4 4 . 9  25.8 2.3 .627 91.9 .396 1.104 183.0 316.7 .667A 1.5410 78.1 1.366 -1.1 - 4 . 6  231.4 .331 
257.4 2.8 . -8 1.236 1 0 5 . 1  .e79 .801 275.6 111.7 . I80  1.029A 9 9 . 9  ,890 2.9 27.7 38 .8  .e17 
8.14 3.90 t . 6 4  6.06 4.24 12.82 1 /1 /2  41.3 43.3 27.0 A 4 9  4.285 15.9 154.1 -15 .9  105.30 1.803 
4-7330 4-7500 . l e 9  18.9 6 . 1  
4-7580 4-7745.0 ,198 43.7 25.9 
4-1745.0 4-1690 -314 260.4 5.2 
10.76 8.03 3.63 
4-1340 4-7500 ~ 1 2 5  16.1 5 . 2  
4-1580 4-7746.t  e l97  43.1 2 6 . 0  
4- I746.C 4-7900 ~ 3 0 4  262.5 1.3 
10 .82  7.96 3.79 
- . 2  














- . l  
2.4 
3.3 






















6 . 5 0  
- MA 
92 .1  




92 .2  
103.8 
4.19 
89 .7  
92.2 
103.8 








4 . 3 2  
RS ARR 
.241 1.332 347.3 486.2 1.011 1.613A 
.391 1.109 183.3 320.2 .676A 1.5420 
.e63 .791 2 7 5 . 7  518.9 . 5 8 7  1 .007A 
.246 1.346 354.1 483.4 1.016 1.677A 
.388 1.111 183.1 322.3 .681A 1.5420 
,2S4 -191  275 .5  527.0 .591 ,992A 
.251 1.357 1 .7  121.4 1.0170 1.697A 
.a87 1.111 183.5 322.4 .68lA 1.5420 
.2Sl  .787 274.5 536.1 .589 .985A 
.e17 1.363 10.1 120.4 1.0130 1.713A 
.392 1.108 183.2 319.5 .674A 1.5420 
.e60 -783  272.3 546.6 .579 -987 
12.04 1 /1 /2  30.4 105.6 33 .6  . I 9 6  
.264 1.362 19.7 120.4 1.0030 1.721A 
.410 1.093 182.1 309.5 .645A 1.5410 
,299 e779 266.5 559.9 -545 1.012 
12.76 1 / 1 / 2  2 9 . 8  128.1 26.6 ~ 4 4 1  
IVAL OAT€ = 2447110 (14 OEC 1988) - 
12.37 l / l / Z  31.3 32.9 30.1 ,610 
12.07 1 /1 /2  34.2 6 6 . 2  33.5 ,649 
t1 .94  1/1/'2 31.8 8 4 . 1  34 .8  a612 
102.8 
79 .1  
9 7 . 2  
3.173 
















-1 .7  
-1  .e 
2 . 6  
1 5 6 . 0  
-1 .7  
-1 .e 








2 . 3  
-1.8 
-1.0 
2 . 9  
ll1.1 
i 5 r . o  
-
13.5 100.7 . l e 9  
- 5 . 1  t31 .4  514 
28.1 39 .0  :le5 * 
-19.6 106.10 1 .691  
.V86 
1.367 
. a83  
















2 9 . 8  
13.3 104 .0  . I 3 4  
-5.5 231.4 .304 
2 7 . 1  3 1 . 2  . le1 
- t P . 6  106.10 1.801 
13.e 106.4 ,140 
- 5 . 5  231.4 -304 
25 .1  26 .7  ,149 
-24.6 105 .10  1.130 
13 .3  107.9 . 1 4 1  
- 1 . 0  231.4 . S i 7  
20.4 15.2 .%Sa 
-26.7 103.10 1.466 
13.9 106.4 .l51 
-3 .7  230.7 .369 
14.3 3.5 .el2 
-28.6 97.40 1 . 3 4 6  
3.4 
2 6 . 0  
8 .9  
3.79 
1.1 
2 5 . 9  
10.0 




4 .OS - 
4-7350 4-7500 . I 2 6  1 1 . 5  
4-1146.6 4-1910 .SO4 263.1 
4-7360 4-7500 -134 1.7 
4-7744.6 4-7920 -317  261.7 
11.14 8 .06  
4-7370 4-7500 a 1 5 1  . 2  
1-1160 4-7739.1 .202 47.5 
11.55 8.37 
4-rseo 4-1746.3 . i s 7  43 .1  
10.93 1.96 
4-1500 4-7744.6 .196 44.0 
4-7739.1 4-1930 .SIB 255.7 
4-7250 4-7510 .210 351.4 -4 .1  - . l  1.083 99.7 .237 1,202 305.0 526.9 .917 1.487A 9 4 . 0  ,724 -1.8 4 . 6  41.7 . i t 6  
4-7570 4-7718.1 .263 60 .4  25.0 1.6 .147 92.0 .136 1.011 181.8 270 .1  .469A 1.5540 6 1 . 8  1.339 - . 7  -1.2 219.9 .636 
4-1718.1 4-1810 -638  219.2 -12.5 -6 .8 1.346 117 .3  .131 1.030 2 7 3 . 0  4 9 9 . 2  ,483 1.577A 122.0 1.017 7 . 1  11.1 357.1 .187 
13.15 10.64 4.84 2.51 5.93 5.80 20.69 2/1/2 101.4 18.6 $1.3 -148 10.147 93.4 182.2 -84.4 83.1L 1.313 
4-7260 4-7510 
4-7S70 4-1722.6 
4 - 7 r a . e  4-7620 
477270 4-7510 
4-7970 4-7726.9 

















*e37  53.1 
e516 232.6 
11.95 9.63 
. i n s  2 .9  







4 . 4 9  
2 . 2  
2 4 . 3  
- 7 . 5  
4.33 - .o 
2 4 . 1  
- 5 . 1  
4 .20  
9.0 
23.6 
- 2 . 1  
6 . 7  
23.6 
. 2  
3.96 
4 .p7 
- . l  1.084 
1.9 .161 
-5.4 1.519 
2 .39  5.81 
- .1 1.086 
2.0 .584 









1 . 1 5  17.56 
1.216 309.7 521.8 
1.034 182.8 278.4 
-962  273.4 482.3 
2/1/2 93 .1  20.2 
1.230 314.5 516.8 
1 . 0 5 5  183.8 286.4 
,913 273.9 485.7 
2/1/2 84 .1  22.0 
.933 1.498A 9 5 . 3  .?SO -1.8 
.514A 1.5150 63 .1  1.347 - ,7  
. S O 1  1.423A 118.6 a985 6.9 
10.3 -183 11.116 72.9 154.1 
.948 1 . 5 1 1 A  98.3 .737 - 1 . 7  
.S54A 1.5560 68 .1  1.313 - . 7  
. S i 7  1.309A 115 .2  e959 6 . 1  
10 .5  -226 10.910 49.3 145 .1  
6.4 49.9 . i o 9  
-1.4 223.0 .513 
14.5 4.5 ,519 
71.7 84.7L 1 .850  
0 .1  56.4 . l o 5  
- 1 . 6  225.6 . I 1 6  
1 7 . 7  11.6 .417 
4 8 . 9  86.9L 2.237 
10.0 66.7 .lo2 
-1 .9  227.8 ,486 
2 0 . 5  16.0 , 4 0 0  
15 .6  74.5 . l o1  
- 2 . t  229.4 .422 
23.0 25 .9  ,340 
10.6 08.70 2.219 
8 . 0  62.3 . l o 8  
- 2 . 6  230.5 .385 
t J . 0  31 .1  . s o 0  
- . 3  101.90 2.054 
21 .1  94.20 2.330 
. f 7 4  6 . 1  
.229 49.8 
~ 4 6 6  238.7 
1 1 . 5 1  9.29 
- .2 1.088 97 .2  .227 1.244 319.4 511.9 .962 1.526A 9 7 . 6  .743 -1.1 
2 .1  .597 9 4 . 0  .452 1.073 184 .9  294.0 .186A 1.5570 70.8 1 .356  - . 7  
-2 .9 1.279 110.8 .393 .878 274.3 489.6 A 3 3  1.222A 112.0 -939 1.3 








11.13 8 .60  
,142 17.5 
,217 42.7 
-351  2S4. l  
10.99 6.63 
- .9  1.090 
2 .1  -607  
-1.6 1.265 
2 .25  5.67 
a4 1.093 
Z.2 .616 - . e  1.253 
t . 3 3  1 . 7 5  
. 2  1.095 
2.3 ,622 
. I  1.244 
t .36  5.76 
96 .3  .226 
94.5 .434 
109.0 .357 









1.259 324.4 507.3 
1.087 181.9 301.0 
,651 274.8 494.1 
2 /1 /2  61 .9  27.2 
1.274 329.7 502.9 
1.099 186.8 307.4 
- 8 3 1  215.2 499.1 
11112 61.4 30.9 
1.289 335.2 498.6 
1.109 187.6 312.9 
. e l 7  275.6 104.8 











. 5  72 













98.3 ,750 -1.0 
106 .6  ,922 4 .6  
7.574 1 1 . 5  147.6 
99.4 ,756 - 2 . t  
7 5 . 1  1.365 -.I 
105.8 .go9 5 . 9  
6.067 2.6 150.0 
100.t .76 t  -2 .0  
76.6 1.367 - . 6  
102.9 .a99 3 . 4  
4 .960 6 . 1  152.4 
73.1 i . 3 6 2  - . I  
9 .9  66.7 . I O 8  
- 3 . 0  231.1 . s 5 5  
26 .6  36.4 . 2 ¶ 8  
-1 .9  104.10 1.901 
4-7520 4-7110 -133 18.6 8 .7  . I  1.096 93 .1  .229 
4-1510 4-7743.5 ,216 41.3 23.6 2.4 .626 95.4 .401 
10.91 8.49 5 - 8 6  2.42 1.83 4.63 12-84 




t / l /Z  
341.1 495.2 1.005 1.603A 100.9 -168 -1.9 10 .6  94.2 .ill 
188.1 317.5 .668A 1.1630 78.2 1.369 - .6  -S .4  231.4 . 3 3 1  
215.9 111.3 . I 8 1  1.031A 100.1 .e90 2 . 9  2 f . 7  39.5 ,218 
49.4 42.6 27.3 .549 4 . 2 3 2  13 .3  154.6 - 1 3 . 3  101.70 1.774 
4-7330 4-7510 . i t s  11.7 6 . 2  . i  1.100 92.3 ,252 
4-1510 4-7145.5 e214 40.4 23.5 2.4 .629 95,s .396 
4-7749.5 4-7690 ,314 281.0 5 . 2  1.4 1 .231  104.3 .263 
10.67 6.39 3.16 t . 4 6  5.90 4.60 12.38 
4-7570 4-7746.r ,214 39.6 23.S 2 . 1  -631 95.6 .393 
10.69 8 .33  3.74 2 .55  1.97 4.59 12.01 
4-1340 4 - r s i o  ,120 14.7 6.9 . I  t.103 91.0 a 3 5  




1 l / l / Z  
317.1 492.0 1.012 1.623A 101.5 . I 7 3  - 1 . 9  11.0 98.8 - 1 1 5  
188.5 321.1 .611A 1,5640 19.2 1.370 - . 9  -5 .1)  t 3 1 . 3  ~ 3 1 4  
276.0 118.4 .588 l.OO6A 97.3 .684 2 .5  28.2 39.6 -188 
44 .9  12.2 31.1 -611  3.734 1 1 . 1  156.4 -11.1 106.70 1.671 
1 3 1 4 . 3  489.4 1.016 1.64lA 102.1 .777 -1.9 11.e 102.3 .I10 
I 188.8 321.2 .682A 1.5650 79.9 1.311 - . 9  - 4 . 1  231.2 -304 ; 2 7 5 . 7  526.5 ,591 .993A 94 .1  .e79 t . 3  t I . 6  3 6 . t  ,161 





4 . 1  
3.14 
2 3 . 5  
9.0 
a 1  1.105 89.6 .e39 1.336 2.2 127.6 1.0190 1.656A 102.5 
2.5 ,631 91.6 .392 1.124 188.6 323.5 .683A 1.5640 79.9 
2 .3  1.224 103.7 ,210 .708 214.9 135.5 .590 .985A 91.5 















t . 5  
158.6 
105.0 . I 2 3  
L3I.l .IO2 
27.9 - 1 4 9  
106.20 l . ¶ t l  
11.4 
- 4 . 1  
2 5 . 3  - t e . t  
1 1 . 7  
-3.8 
t 0 . 6  












.O 1 .106-  67.9 .e44 1.340 10.9 126.7 1.0130 1.661A 102.9 
L.4 .629 95 .3  ,596 1.120 188.S 320.8 .877A 1.5640 79.8 
e,? 1.222 104.3 .e59 .784 272.1 541.9 .mi ,987 87.9 
2.10 6 . 1 2  4.61 12.02 1/1/2 31.3 104.3 34.1 .606 5.410 
i o e . t ~  .121  
231.3 e 3 1 5  
16,s e156 
103.l)O 1.461 
101.0 ,151  
831.1 .360 
5 . t  ,104 




.O 1.106 83.S- .e50 1.337 20.7 127.0 1.0020 1.872A 103.2 
2.3 .621 95 .1  .411 1.107 187.4 311.9 ,612A 1.5620 16.5 
3.2 1.L20 108.5 .LO5 . T 8 0  267.5 558 .7  -152  1.008 S t . 8  








l 5 6 . t  
- t . 7  
















- i * o  
1 4 . 1  
7 r .c  
194 
STOPOVER T I M E  z 60 C A Y 3  1988 INBOUND SWINCBY MI33ION DURATION E 560 D A Y S  
M A R 3  A R R I V A L  D A T E  = 2447SZO 
24 OEC 19PP 
PSI  2 V 2 I 2 OECL2 R A 2  3PECCZ 
PSI 4 Y 4 I 4 OECL4 R A 4  SPEC04 
PSI  6 Y 6 1 6 DECL6 RA6 3 P E E O 6  
E INC RAP OECLP E T A  PERIC 
LAUIICH A R R I V E  SPEED1 R A l  CECLl 
D E P A R T  SUNGDY 5PEE03 R A 3  OECL3 
SUNGDY RETURN S P E E D S  R A S  OECLS 
4-7270 4-1S20 , 1 8 8  4.3 - 1 . 1  
4 - 7 5 8 0  4-7727.4 .2S6 49.2 23.2 
4-IIZI.4 4-7830 .519 233.3 -9.8 
12.44 10 .15  4.S2 
PRCP AERO OVL 
I 1  V 1  P S I 1  
1 3  v 3  P S I 3  
1 5  V S P S I S  
OVA EVIi O V O -  
- . 5 - 1 . O 8 6  98.2 
1.9 , 5 8 5  97.8 
- 4 . 2  1.300 112.8 
2.29 5-71 5.63 
-.7 1.087 97.3 
2.0 ,199 98.1 
-3.0 1.281 110.9 
2.21 5.63 5 . 4 5  
ECCEN SWA THE11 THE12 PERlH 
ECCEN SWA THE13 THE14 PERlH 
ECCEN SWA T H E 1 5  W E T 6  PERlH 
EVR 
.480 1.069 188.7 287.1 .556A 
TYPE SUN A SUN R ?(APPA- - 
. n o  1.229 313 .7  5 2 1 . 5  ,946 
.456 . w e  274.2 485.9 .5i6 
ir.66 z / i / z  94.1 z i . 8  11.2 
.a6 1.242 318.7 516.8 .96i 
,394 .mi 214.6 489.1 ,534 
.418 1.087 189.9 294.9 .590A 




- A  




_ _  .-- 
95.3 ,729 -1.4 9.4 53.7 , 103  
68.1 1 . 3 5 7  - .1 -1.2 226.1 -519 
1 1 5 . 5  a963 6.2 16.0 12.0 -462 
1 0 . 2 8 ~  50.4 146.3 49.9 8 9 . 1 ~  r.074 
4-7280 
4- 758U 
4- 7 731.4 
4- 7290 
4- 7580 









4- 7 745 - 9  
4-7340 
4- 7560 










239.4 - 7 . 6  
9.61 4 . 3 6  
16.5 -3.8 
43.5 22.4 
245.0 - S . 2  
9.57 4.23 
1 . 5 2 3 ~  96.4 .r35 -1.2 $ 2 . 5  61.7 . o m  
1 . 5 8 5 0  70.8 i . 3 6 3  - . s  -1 .4  2 z n . i  .46r 
1.228A 112.2 .941 5.4 20.7 19.1 - 4 0 4  
.e75 8.935 29.2 146.2 28.8 94.40 8.184 
1.S38A 97.4 .741 -.3 19.9 69.2 .094 
1.5880 73.2 1.367 -.I -1.6 229.5 .423 
1.159A 109.0 .924 4 .6  23.1 23.8 .350 
.336 7.L47 13.3 148.0 12.9 98.90 L.097 
4-7120 .I65 
4 - 7 7 3 5 . 1  .24S 
11. 72 
4-7520 -142 




-1.1 1.089 96.4 .224 1.256 323.9 112.3 .974 
2.1  .610 98.S .440 1.103 191.1 302.0 ,6181 
-1.8 1.266 io9.i .358 .e53 275.0 493.6 . 548  
2.15 5.50 5.34 is.22 2 i i i 2  77.4 26.9 ts.9 
14.8 16.1 1.2 1.093 94.5 ,223 1.283 335.0 104.1 .996 1.57OA 99.1 .752 -3.0 1.9 8 5 . 4  . I 0 3  
39.1 21.8 2.2 ~ 6 2 5  99.0 ,416 1.126 193.1 314.1 .6S8A 1.5940 77.0 1.372 - .6  - 2 . L  230.6 , 3 5 5  
254.6 .2  .I 1.244 106.2 ,301 ,818 275.8 504.4 ,572 1.064A 103.0 e900 3.4 26.7 36.8 rLS8 
9.18 3.95 c.29 5 . 7 1  5.22 13.48 i / i / z  64.9 35.5 24.0 .477 4.6~9 5 . 7  % s L . ~  -#.a 204.70 1.021 
4-7520 .*s i  11.1 
4-7743.9 ,236 38.5 
















3 . 7 1  
3.11 
.6 1.095 93.4 ,224 
2.2 ,629 99.1 ,408 
-8 1.237 105.1 e279 
2.27 5.70 5.19 12.86 
' . 4  1.098 92.3 .22d 
2.3 -653  99.2 .403 
1.4 1.232 104.3 .263 















5 3 . 4  





























I .  586A 








I .  5980 
.993A 
,655 
99.8 .r57 -2.4 8 .0 91.1 
78.4 1.314 -.e - P . 5  t 3 0 . 6  
100.9 ,891 2.9 27.6 40.0 
4.110 10.9 114.7 -10.9 106.40 




4- 774 7.1 
4-7900 
4-7520 
4- 7 747.3 
4- 7910 
~ 1 2 2  16.4 
.238 3 7 . 1  
. S i 3  261.6 
11.23 8.93 
. i i r  13.4 
.237 37.2 
I 303 263.7 









- L . L  7.7 96.0 
-.6 -P.7 230.6 
2.5 28.2 40.4  
lS6.4 -14.6 101.50 
-2.1 0.6 99.9 
-.6 -2.9 230.4 
2.3 27.7 37.0 






- 3 0 3  
.161 
1.537 
*3  1.100 91.0 ,228 
2.3 .634 99.3 .40C 
1.9 1.227 103.8 - 2 5 1  
P.34  5.76 5.16 12.08 
I 1.316 
1 1 . 1 4 2  
I .793 
I l / l / Z  




.3  1.101 89.5 .231 1.322 2.6 133.1 1.0110 1.628A 101.3 .767 -2.0 9.3 102.7 -109 
2.3 -635 99.3 .400 1.142 194.6 325.0 .686A 1.5990 80.2 1.376 - a 6  -2.9 230.3  ,301 
2.39 5.81  5.16 11.93 1/1/2 46.5 82.0 36.0 .662 3.232 19.9 158.4 -19.6 107.20 1.477 
. 3  1.102 87.8 .e31 1.324 11.3 132.7 1.0130 1.635h 101.6 ,768 -2.0 9.9 104.4 . t i 2  
2.3 .633 99.2 .403 1.139 194.2 322.5 .68OA 1.5970 79.5 1.375 - a 6  - 2 . l  230.6 .313 
2.44 5.86 5.16 12.00 1/1/2 44.8 103.2 33.0 .614 3.321 22.1 158.4 -21.8 105.00 1.425 
2.3 1.228 i o 3 . r  .zso .re8 275.1 5 3 5 . 1  . m i  ,985~ 91.6 .e75 2.1 25 .5  ze.9 . i d 0  
2.7 1.222 104.2 .257 .res 273.1 545.3 .s83 .e86 88.2 .e70 2.2 21.1  17.7 .is5 
4-7360 4-7520 .125 2.4 
4-7745.9 4-7920 ,313 263.4 
11.39 8.95 
4-7580 4-7745.9 ,237 3 7 . 7  
3 . 5  














156 .7  
i o .  r 
-2.2 























4-7370 4-7520 -142  357.1 
4-7580 4-7741.5 .239 39.7 
b-7741.5 4-7930 .354 258.8 
11.67 9.17 
.2  1.102 85.9 ,241 1.320 21.2 133.0 1.0020 1.638A 
2.2 .625 99.0 .415 1.126 193.1 314.3 .658A 1.5940 
3.2  1,221 106.2 .288 .781 268.3 557.7 . 5 5 6  1.005 
2.51 5.92 5.21 12.55 1/1/2 4 4 . 3  125.0 30.6 .480 
WAR3 ARRIVAL DATE = 2447530 ( 3 JAN 1989) - 
-.7 1.066 98.4 .232 1.229 312.7 525.9 .943 l.ll5A 
-4 .3  1.302 112.9 .438 .923 274.5 484.6 ,518 1.326A 
1.9 -593 102.6 . a 7  1.090 193.9 288.4 . M ~ A  i.6210 
2.31 1 . 7 3  6.51 17.76 2/ i /z  103.0 2 1 . 1  12.0 .221 
-1.0 i.087 97.4 .228 1.242 311.9 521.4 ,959 1 . 5 2 4 ~  
2.0 .6or 102.7 .46s 1.110 195.5 296.5 . ~ 9 3 ~  i.6zro 
-3.0 1.283 iio.9 .39s .e84 274.9 488.6 . w 4  1.2341 
2.19 5.62 6.16 16.42 2/1/2 95.1 23.8 13.8 .273 
4-7270 4-7530 . i 92  5 . 4  
4-7590 4-7727.9 .282 4 5 . 8  


















































































-5 .2  
4.25 
-24  * 3 
20.s 
- 2 . 6  
4 . 4 2  
13.6 





.424 2 4 5 . 5  
12.42 10.31 
-1.6 1.089 96.5 .224 1.254 323.2 517 .0  .973 1.536A 96.3 -732  - .2  20.2 64.4 .OB2 
2.0 .618 102.9 .448 1.127 196.9 303.6 .622A 1.6320 73.1 1.374 - . 3  -1.1 L29.1 .424 
2.11 5 . 5 4  6.06 15.27 21112 87.1 26.6 16.9 ,334 6.793 14.6 148.1 14.2 99.40 1.936 












. z r i  38.9 
- 5 . 4  1.090 95.5 ,222 1.267 328.7 512.9 .gas 1 . 5 4 8 ~  97.2 .r37 3.6 49.5 67.4 . i o 2  
2.0 .a26 103.0 .436 i . ~ i  196.2 3io.i  . ~ U A  1.6380 75.4 1 . 3 7 7  - .4  -1.2 229.7 .so# 
- .E  1.255 107.5 .328 .E35 275.6 496.3 .561 1.108A 106.1 .Si1 4.0  25.2 32.2 .304 





4 .1  1.092 94.5 .221 1.279 334.6 SO9.1 .996 1.562A 98.0 -742 -5 .9  - 1 5 . 6  82.3 .119 
. l  1.245 106.2 .301 ,819 276.0 504.0 ,573 l.066A 103.2 -901 3.4 26.7 37.2 .e60 
2.16 5.98 5.96 13.51 1/1/2 76.7 1 5 . 2  21.3 , 476  4.573 3.7 152.4 -3.6 105.40 1 . 7 0 1  












3 . 7 5  
1 . 5  
2.1 







1.094 93.5 ,221 
.637 103.2 .419 
I 1.238 105.1 -279 
' 5 . 6 5  5.93 12.86 
1 1.096 92.3 a222 
.641 103.3 .414 
1.232 104.3 .263 

































1 . 5 ~ 5 ~  98.1 .r4r 
.549 3.916 8.1  
1.6450 78.6 1.381 
1.03% 100.3 .e92 
1.588A 99.3 ~751 
1.6470 79.7 1.382 
1.0101 97.5 .E65 
.613 3 . 4 7 4  1 2 . 4  
-3.3 - .4 
2.9 
1 5 4 . 4  
-2.7 




















4-7130 4-7530 ~ 1 2 1  14.9 
4-7746.2 4-7890 . 313  262 .1  




1'. 5 I 7 
-1.7 
20.3 
-12.3 11 .85  9.66 
4-7340 4-7530 ,116 12.1 
4-7590 4-7747.5 .266 35.4 
4-7747.5 4-7900 . 3 0 S  264.2 
11.76 9.58 
4-7890 4-7747.7 .266 35.3 
4-7147.1 4-7910 .300 263.0 
11.60 0.56 
4-7360 4-7530 .le3 1.3 
4-7746.¶ 4-7920 .311 26A.l 
11.92 9.66 
4-7590 4-7742.4 -068 37 .1  
4-774t.4 4-?930 -349  t59.9 
l t . 1 0  9.81 
4 - 7 3 5 0  4-1530 . i l l  7 . 2  
4-7590 4-rt46.s ,267 35.7 
4-7310 4 - m o  .i39 316.1 
4-ILWJ 4-rmo . L T O  i 8 . i  
4-7600 4-7735.9 ,309 30.7 
4-7735.9 4-7850 .425 C40.0 
13.40 llaP8 
4-7300 4-7540 .165 t 6 . 5  
4-7600 4-7739.L -506 3 7 . t  
4-??89.L 4-7880 .SO7 t 5 i . l  
18.14 11.19 
4-7000 4-1744.. -304 35.2 
4-7744.8 4-7000 .a31 t59.4 
ll.19 10.03 
4-rw0 4-7140 .ut 9.t 
1.097 91.0 . t t 3  
.642 103.2 . 4 1 l  
1.228 103.7 .253 





354.6 500 .5  1.016 1.6OOA 99.7 -7S4 
200.6 326.5 ,668A 1.6470 80.4 1.363 
P76.2 525.6 .S93 .994A 94.8 a860 
58 .1  63.8 3 6 . 3  .(I7 3.207 1 5 . 3  
-2.4 - .4 
2.2 
157.3 





. 3 0 3  
,16t 
1 . 4 5 0  
2;z 









b 1.099 89.5 .226 
b .643 103.3 .410 
t 1.225 103.6 .249 
! 5.65 1.89 11.93 
I 1.099 87.9 ,229 
.641 103.L .413 
' 1.223 104.1 .258 

















1.0170 1.609A 100.1 ~756 
.689A 1.6480 80.6 1.383 
37.7 .666 3.098 17:6 
1.0130 1 . 6 1 4  100.4 .I56 
.684A 1.6470 79.9 1.382 
.584 ,986 88.4 ,871 
36.7 .621 3.181 19.6 
.s92 ,985~ 91.6 . e n  
-2.2 - .4 

































l l l l 2  
138.3 
324.7 










.4 1.099 06.0 ,234 1.309 21.4 138 .1  1.0020 1,616A 100.6 .I54 - t . O  9.0 1OL.O -104 
C . 1  -634 103.t ,424 1.153 199.3 317.0 .665A 1.642D 71.6 1.360 -.4 -1.4 L29.9 ,340 
3.1 1.221 105.9 ,284 ,761 268.9 517.0 .559 1.003 83.5 -865 L.6 15.9 7.6 -193 





- 1 . T  1.089 96.7 ,226 1.214 3Z2.3 5 L 1 . 5 .  ,971 1.537A 95.L . I 2 4  -.E 19.9 60.3 .09C 
L . 0  .633 107.0 ,461 1.163 903.4 305.8 .6P7A 8.7000 73.6 1.384 - . E  - . 5  Lt8.1 ..(e5 
-1.9 1.268 109.1 .360 .658 275.5 402.8 .549 i.le?A 109.3 ,927 4.7 L3.4 t6.4 .SI5 





-3.4 i.090 95.7 .e23 1 . ~ 6 5  3e1.0 5 i ~ . s  .sa4 1 . 5 4 ~ ~  96.1 .TLO 1.0 3s.; 31.0 .ooo 
L . 0  .641 107.5 A49 1.178 904.T 312.4 .W9A 1.7080 75.7 1.381 -.I! -.6 L 2 8 . 5  .387 
- .8 1.256 107.5 .320 ,836 275.8 49r.9 . l o t  1.lllA 106.2 ,913 4.0 15.8 3 t . S  -306 
2-08 5.51 0.03 14.34 L / l / C  88.8 30.0 LZ.7 . 4 0 L  5.087 l . 3  149.9 5 . 0  103.00 1 .64P  
3t .8  
1 8 . T  
2.9 
l . I O  
5.3 1.093 93.5 . E t 0  l.LO7 540.3 510.1 1.004 1.569A 97.e . I30  -5.0 - 1 t . T  84.3 .ID0 
,I 1.238 105.1 .LOO .809 LT6.4 510.1 .SO&? 1.035A 100.4 .693 t.9 t7.8 40.m .Let 
t .80 1.18 S.ST 12.90 ' I l t l L  78.4 4t.4 31.8 .54I 1I.05C. 0 . T  113.8 -0 . t  lOI.00 1.450 
2.0 m c  SOT.* .433 1.198 ~00.o 3 ~ 3 . 0  .or91 1.7~70 79.0 1 . m  -.e -.e 1111.9 . n i  
195 
STOPOVER T l M E  i 60 CAYS 
- _ _  
LAUNCH ARRIVE SPEED1 R A l  DECLl 
DEPART SUNGBY SPEED3 R A 3  OECL3 
SUNGBY RETURN SPEECS R A 5  D E - L S  
4 - 7 3 3 0  4 - 7 5 4 0  .l23 12.6 22.0 
4 - 7 6 0 0  4-7746.6 , 3 0 3  34.6 18.6 
4-7746.6 4-7890 .313 262.6 5.3 
12.77 10.61 3.11 
PROP AERO--OVL-- - -  --_ 
4-7340 4-7540 .116 10.8 16.7 
4-7600 4-7747.9 .303 34.3 18.5 
4-7747.9 4-7900 .302 264.8 7.5 
12.65 10.53 3.69 
4-7350 4-1540 +114  6.1 12.1 
4-1600 4-7746.3 .302 34.2 18.5 
4-7146.3 4-1910 .e99 265.7 9.2 
12.63 10.51 3.68 
4-7360 4-7540 .L2l 
4-7600 4 -7141 .1  ,303 
4 - 7 7 4 7 . 1  4-79LO .$OS 
It. 72 
4-7370 4-7540 .137 
4-7600 4-7743.t .SO4 
4-7743.d 4-7930 -345 
It ,95 





35 .7  16.9 
260.9 10.7  
, 10.76 3.90 
MISSION DURATION i 560 C A V S  
MARS ARRIVAL DATE = 2447540 
IS J A U  1989 
1968 INBOUND SWINGBY 
- 1  1 V 1 -PS I  l-ECCEN SMA THE11 
1 3 V 3 PSI 3 ECCEN SMA THE13 
I 5 V 5 PSI 5 ECCEN SWA THETS 
OVA-EYA- -D'iP_-E-VR -J'ypE SUN-?- 
1.7 1.09s 92.3 .219 1.296 347.0 
2.0 .655 107.5 .429 1,203 207.1 
1.4 1.232 104.2 .e63 .800 276.6 
2.16 1.58 6.84 12.42 1/1/2 11.9 
1.2 1.096 91.0 .220 1.302 354.4 
2.0 .657 107.5 .426 1,207 207.5 
1.9 1.228 103.7 .e52 .794 276.4 
L.12 5 . 5 4  6.84 12.09 1/1/2 67.1 
-9 1.097 89.6 .222 1.306 2.4 
2.0 ~ 6 5 7  107.5 .425 1.2OT 207.S 
2.3 1.225 103.6 .248 .790 L7S.7 
2.12 5.54 6.82 11.92 1/1/2 63.7 
.E 1.097 87.9 .e25 1.307 11.4 
2.0 .E56 107.5 .426 l.tO5 tO7.3 
Z.7 1.223 104.0 ,254 ,766 L73.8 





















PERIH --APHEL --PSI 2 
KAFP?-:*._- E- 
PERIH APHEL PSI  4 
PERlH APHEL PSI  6 
1.011 1.5601 98.2 
.686A 1.7190 80.2 
.590 1.01lA 97.7 
35.8 ,614 3.251 
1.016 1.589A 98.6 
.693A 1.7210 80.9 
.594 .994A 94.9 
38.9 .e60 3.002 
1.0170 1.596A 99.0 
.694A 1.7210 61.1 
.SO4 .986A 92.0 
40.3 -671 L.903 
1.0130 1.6001 99.3 
.68OA 1.7200 80.4 
*560 .e86 68.6 
s9.t ,629 t.961 
v 2  
v 4  
V I  

















I 2 DECL2 
I 4 DECL4 




R A 4  6PEEO4 
R A 6  SPEEC6 
ETA PERlC 




1 5 5 . 3  -10.1 
69.0 -0'35 
121.3 s S 1 3  
41.7 .I88 
110.10 1.382 
-2.6 1.2 93.P .OD2 
-.2 - . 9  226.7 .302 
2.2 tl.9 38.7 .la2 
156 .4  -1L.7 110.80 1.3ZO 
-2.5 3.7 




-.t - .e  
t . 1  L l . 7  
157.3 - lo .?  
96.3 -092 
LL6.6 ,299 







STOPOVER TIWE = 60 D A Y S  1988 INBOUND SWINGBY RISSICN OURATION = 000  C A Y S  
M A R S  ARRIVAL CATE 5 2447450 
1 5  OCl 1988 
LAUNCH ARRIVC'<PEEDl- R A l  -DECLl--i l---V-i--PSI- 17CCEN S W A  - T H E T I  THETO-PERIH APHEL -PSI 2 V 2 I 2 OECLZ RA2 SPEED2 
OEPART SWNGBY SPEED3 RA3 OECL3 I 3 V 3 P S I  3 ECCEN SWA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 0 OECL4 6 R A 4  6  SPEED4 3 O6 
BWNGBY RETUR 1 S V 5 PSI 5 ECCEN SWA THE75 THE16 PERIH APHEL P 
O V A  EVA OVO>VRLYPE_ SUN A-SUN RZPPA__- -A __ - R A P  DECLP E T A  PERlC 
MARS ARRIVAL OATE 2 2441450 ( 1 5  OCl 1988) -- 
- 
--____ AERO ___ - _._ 
4-7230 4 - 7 8 3 0  e226 331.9 - . O  2.3 1.084 100.0 .245 1.189 300.8 507.6 ,698 1 . 4 8 l A  99.4 .161 -3 .6  .I 5 1 . 1  e152 
4-7?110 4-7122.1 ,234 10 .4  29.0 2 .3  ,036 75.9 .462 1.051 162.2 288.1 .566A 1.536 69.2 1.352 - 1 . 9  -4.8 216.7 ,495 
4-77P2. l  4-7630 ,491  223.2 -8 .2  -3 .4  1.279 112.3 .413 .875 271.1 490.7 , 5 1 4  1.236A 113.2 e931 5 . 2  15.8 9.4 -419  
I 3 . 3 9  10*16 3.09 3 .20  '8.61 5.07 16.69 2/!/2 60.2 24 .2  10.0 .e45 11.509 20.6 135.1 19.9 92.30 2.37g 
.248 1.211 304.7 501.6 .911 1.JIOA 100.8 .110 - 4 . 9  -2.8 99 .1  e l60  
. 4 4 1  1.063 162.2 295.4 ,595A 1 . 5 3 1  11.5 1.358 -2 .1  - 5 . 9  219.6 -451  
.311 .B49 271.7 494.5 .529 1.169A 110.1 .918 4 .8  18 .9  16.0 a309 
5.60 2/1/2 54.8 26.9 12 .9  .295 8.929 6.7 136.3 2 . 5  96.60 2.S43 
.e61 1.291 316.8 484.0 .947 l.63JA 104.6 .a03 3.0 39.7 72.0 -165  
.398 1.088 162.3 312.7 .9S6A 1.521 71 .0  1.362 -3.1 -11.6 229.0 -335 
,296 .805 215.4 509.3 ,561 1.043A 101.9 .E88 , 3.4 ZS,9 31.6 .e41 
3.19 1/1/2 34.3 40.3 28 .2  ,484 4 . 4 0 1  21.5 144 .0  -26.8 104.30 1.647 
4-?240 4-1440 .221 336.5 
4 - 1 9 1 0  4-772Ci.3 .221 68.8 
4-?726.3 4-7840 . 4 5 1  232.5 
13.34 9 .06  
3.5 1.088 100.1 
2.0 -644 16.9 
-2 .9  1.265 120.4 
3.49 6.89 4 .78  
8 .  
30.1 
- 6 . 1  
1.10 
- 2 0 . 1  
34.8 




4 . 8 2  
- 5 . 1  
3 9 . 2  
4 . 9  
4 . ? 3  
-4 .6  1.104 98.7 
9 . 9  .66! 79 .0  
. O  P.23V 106.2 
3.92 7.31 4.22 
-2.7 $ . % I O  96 .2  
4.5 ,665 79.4 
. I  1.232 109.2 
4.09 1.49 4 .19  
4-7270 4-7830 .223 11.3 
4-1138.8 4-VBVO , 5 5 3  2 4 8 . 6  
23 .18  9.29 
.271 1.52'8 921.0 418.5 ,958 1.6931 105.7 ,813 - 9  27.4 19 .0  et93 
.389 1.094 162.4 317.4 ,669A 1.519 78.4 1.363 -3 .8  -14 .0  22li.9 -331 
,278 ,797 273.8 5 1 5 . 4  .516 1.018A 98.8 .E83 3 .0  27.S 34 .0  ,207 
2.68 1/1/2 27 .2  47 .1  11.8 . J 4 ?  3.647 33.6 143.6 - 3 2 . 8  105.30 1 . 4 4 9  
4-1280 4-7450 .209 12.0 
-9910 4-7139.1 ,195 6 2 . i  
4-1739.9 4-?080 ,3911 252.9 
13.06 8.97 
4-7290 4 - 1 4 5 0  .20 
4 - 1 5 1 0  4-?942.1 .19 
4-1742.1 4-1890 . 9 1  
13.24 8 .86  
-1.9 l .118 91 .6  
8 .1  .668 19.7 
1.3 i . 2 2 8  104.5 
4.39 7.18 4.13 
,290 1.964 129.3 473 .1  .969 1.7601 106.7 .E29 . I  24.2 0 4 . 1  -205 
.382 1.098 162.4 321.3 .619A 1.518 79.6 8.364 - 4 . 2  - 1 8 . 2  220.3 ,316 
.e64 .191 274.2 922.1 .J82 I.OOOA 9 6 . 2  .878 2.7 2T.5 33.9 - 1 7 9  
2.90 1/1/2 22.6 57.4 3 7 . 7  .601 3.092 38.8 146.4 -38.0 101.20 2 .  - ._ - WARS ARRIVAL OATE I 2 4 4 ~ 4 6 0  (25 OCT 198 
4-7220 4-1460 ,229 326.9 -1.i 1.3 1.076 i O l . 1  .243 1.168 296.2 519.0 .882 1.449A 96.4 ~ 7 4 3  - 2 . 6  .4  37 .9  mi30 
4-7520 4-7718.1 ,241 1 1 . 5  21.9 2.0 .612 16 .1  ,489 1.031 165.2 280.7 .527A 1.139 66.3 1.346 - 1 . 5  -3 .9 2 l B . 5  . 5 B O  
4-7118 .1  4-4020 . 3 5 0  220.8 - 9 . 1  -4 .5  1.301 114.4 .458 .918 271 .1  486.3 .498 1.339A 916.8 .960 5 . 9  12.7 3 .0  ,463 
13.20 10.38 3.13 2.88 6 .29  3.28 18.15 2/1/2 78.0 21.4 8 .2  a198 I4 .058  5 0 . 5  136.0 49.1 88.8L C.591 
4-7230 4-9460 - 2 2 2  333.3 -2 .9  1.8 j . 0 8 2  100.1 .241 9.182 300.2 513.1 ,891  $.408A 97.8 .751 - 3 . 0  1.1 4 1 . 0  e138 
4-7920 4-7723.1 ,223 69.6 2 8 . 6  2 .2  ,624 77.9 .463 1 ,046  3 6 5 . 2  281.9 .962A 1.531 66.9 1.351 - 1 . 1  -4 .2  218.8 e499 
4-712S.1 4-7830 .499 227 .1  - 8 . 4  -3.5 1.263 112.4 .411 ,682 211 .1  489.6 . d i J  l.2SOA 113.6 .939 5.4 16.2 9 . 9  ~ 4 2 7  
4-7240 4-7460 . 2 1 1  338.8 2.9 2 . 2  1.065 100.0 .e41 1.201 304.3 507.2 .911 1.491A 99 .3  . I 6 0  - 3 . r  -2 55 .6  , 1 4 5  
I - I J C O  4-7721.3 .213 61.5 2 9 . 1  2.5 .033 79.0 .M!, l.Cll? f13f.2 ?zO,.z .:$A 
. e - v * i i  I &..rain r t i i  I=% D -I - -e /II e J C ~  .an R ,I:.{ 1.2:: -t.8, ;:.f .",; 
~ 2 . 8 1  m.89 5.02 2.92 8.33 4 - 8 7  18.81 211/2 69.4 23.8 9 . 0  .e41 11.917 26 .8  136.2 2 5 , s  91.40 2.832 











9 . 5 1  
342.2 
6 5 . 5  
239.7 





4:; 3:G *i:z ";"; 1 i x  
5 3 . 1  3 .8  1.069 99 .4  .243 
30 .8  2 . 8  .640 79.8 .423 
-4 .6  -1 .6  1.256 108.8 .348 
4 . 9 8  3.37 8.17 4.33 i 4 . 7 6  
L.L." -=I.- 
2/1/2 61.9 26.3 
1 .222  308.3 501.3 
1.010 165.4 301.1 
.a34 272.8 491.8 












9.366 9 .5  13s:; 
100.0 -769  -3.4 
73.4 1.311 - 2 . 0  
101.4 .go9 4 . 3  
1.264 8 .1  i 4 1 . 2  
103.0 .789 5 . 1  
16.9 1 .361  - 2 . 5  
101.8 .690 3 .4  
4.654 23.S 146.4 
."." ."... 
7.4 9 6 . 0 0  
-4 .9  03.8 
- 6 . 3  2 2 5 . 9  
22.0 22.9 
-6 .0  99.50 
48 .1  61.7 
- 9 . 5  L20.8 
2 6 . 0  32.7 


















































-31 .1  -7 .3  1.098 98.3 ,253 
3 3 . 3  3.4 .611 81.0 .398 
.2 .O 1 .239 106.2 .297 
1 .27  3.72 1.12 4.04 13.25 
-12.6 - 3 . 0  1.103 91 .8  $260  1.298 320.9 484.4 .960 
34 .7  3.8 .055 81.3 ,389 1.092 161.9 316.0 .661A 
2.p . 7  3 .233 lOS.2 .el8 .799 274.2 314.6 . 1 7 1  
4 . 0 9  3.54 0 .94  3 .91  12.71 1 /1 /2  33 .1  46.7 29.8 
1.270 316.7 489.9 
1.086 165.8 312.1 
.BO7 273.8 508.3 
1 /1 /2  45.9 39.3 
.zoo 
. l e 7  
.331 
$2 .20  
15.3 
60 .1  
255.9 
8 .66  
1.636A 
1.517 
1 . 0 2 O A  
.548 
104.1 .800 1.3 29.5 7 8 . 8  
78.2 1 .362  -2 .8  - 1 1 . 5  227.5 
9 9 . 0  ,884 3.0 27.2  3 5 . 1  





4-7460 .191 1 5 . 5  -S.7 - 2 . 0  1.109 97 .2  .269 1 .329  32S.3 479.1 .971 1.681A 105.1 .Ell . l  24 .4  84 .7  .116 
4-7142.3 ,185 58 .6  36.1 4.2 .651  81.1 .383 1.095 166.1 320.0 ,616A 1.515 19.2 1.363 - 3 . 2  -13.0 227.9 .310 
4-7890 ,310 2 5 1 . 1  5 .0  1 .3  1.228 104.3 ,264 ,192 274.4 521.6 ,583 1.OOlA g6.3 .E79 2.7 27 .6  34.0 .180 





.185 58 .0  
.SO8 2 5 9 . 2  
1L.41 0 .39  
-1.8 - 1 . 5  
37 .0  4 . 5  
7.0 1.8 
4 . 4 1  4.02 
1.116 96 .1  .28O 1.364 
,658 81 .6  .380 1.098 
1.22s 104.1 ,258 .181 






















3 1 5 . 4  
s51.5 












34 .6  
1.146A 106.1 
1 . 5 1 5  79.6 
.989A 93.5 
.634 3.078 
,823 - .4  22 .1  69.5 
1.304 -3 .4  -15 .0  228 .1  
.E15 2.4 26 .7  30.0 
30.2 l S O . 9  .-35.9 100.20 
* 189 . 308 
-119  
.517 . 202 
. 3 ? 1  









.119 21.0 - 7  -1.2 1.123 95 .1  .293 1.402 
.185 S8.3 36.0 4 . 3  ,058 81.7 ,381 1 .091  
.311 259.2 8 . 0  2 .2  1.222 104.2 ,256 .163 
12.62 8.32 4 . 4 0  4.30 1.69 3 .92  14 .91  l / l / L  
1.612A 107 .0  .835 -.a 20.8 9 3 . 0  
.984A 90 .3  .610 2.4 23.5 20.2 
-622 3 .031  37.3 1 5 1 . 5  -37.1 104.90 




.174 22 .7  
.188 6 0 . 0  
.337 2 5 5 . 1  
12.92 6.33 
2.2 -1 .0 
3 4 . 3  3.7 
9 . 5  2 . 7  
4 . 3 4  4 .59  
1 .131  94.7 / S O 7  1.445 
.6S4 01.3 .391 1.090 
1.219 105.4 . e l 5  .178 
7.98 3.99 12 .23  1/1/2 
1.8866 107.8 
1 . 5 1 1  11.9 
,992 85.1 
.530 3 . 3 0 7  
,847 -1 .0 19.9 97.2 
1.362 -2 .7  -10.9 227.4 
.864 2.7 17.4 8.7 
36 .7  150.9 - 3 6 . 7  101.00 
>V 1988) ___ 
.880 1.446A 94 .9  
.523A 1.531 66.0 
.499 1.351A 117.3 
8.4 ,195 13.107 
,890 1 .4601  96.5 
.559A 1.520 68 .7  
. 5 1 5  1.263A 114 .0  
9.5 .e31 13.108 
.911 1.419A 9 7 . 3  
.59OA 1,524 71.1 
.I31 1.19OA 110.9 
11.9 -288  9.086 
-~ 
. 1 3 5  -2 .3  
1.345 -1 .4  
~ 9 6 6  6 . 1  
5 1 . 4  139.7 
.743 -2 .6  
1.350 - 1 . 4  
.944 5.6 
32.8 136.0 
, 7 5 1  - 3 . 0  
1.353 - 1 . 5  
.926 5.0 
13.5 140.4 
M A R S  ARRIVAL DATE = 2441470 ( 4 NC 
.9 1 .071  101.3 ,243 1.165 29S.4 524.2 
2 . 0  ,600 79.1 ,491 1 .021  168.2 279.9 
- 4 . 7  1 .305  1 1 4 . 5  ,403 ,928 27l .Y 4 6 5 . 3  
2 .01 6 .22  5.10 18.35 2/1/2 88.6 21.1 
1 .1  1.080 100.6 -240 1.178 299.6 5 1 8 . 4  
2 .2  .612 80 .3  .464 1.043 168.4 281.1 
- S . 0  1.280 112.5 ,420 .E09 212.2 488.7. 
2.76 0.18 4.73 17.03 2/1/2 79.5 23.2 
1 . 4  1.083 99.9 -238 1.191 303 .1  512.0 
2.4 ,022 81.3 ,442 1.057 168.7 294.1 
-2 .0  1.271 110.6 .383 ,860 212.8 492.5 



















.so3  228.6 
l Z . 4 9  9 .73  
-8.0 
21 .7  
-10.0 
- . I  33.1 .13L 
-3 .0  L17.5 . I 5 6  
13.1 3 .4  .491 
5 0 . 0  85.OL 2.475 5 . 1 4  
- 5 . 0  
28.4 
- 6 . 0  
5 .oo 
- .6 
2 9 . 1  
-0 .9  
1 .OS 
1 . 2  42.3 . I J O  
32.1 90.00 r . 0 3 7  
- 3 . 0  220.7 .SO3 
16.5 10.4 , 4 3 4  
,213 340.5 
,201  05.2 
. 4 5 7  2 3 5 . 1  
12.12 9 .33  
.PO0 3 4 5 . 4  
.198 02.6 
-416  240.9 
11.94 9 . 0 3  
1 . 9  5 1 . 3  - 1 3 1  
- 4 . 3  223.4 . 4 9 7  
1 9 . 6  l 1 . L  .381 
l 2 . 3  95.40 2.103 
- . O  0 0 . 0  ,117 
- 5 . 3  CL5.0 .A10 
22.2 23.6 .33S 
-2 .0 99.10 r . e 7 O  
1.6 
29 .9  
-4 .7  
4 . 0 1  
18.9 
30.8 
- 2 . 3  
4.08 
2.1 1.086 99.3 ,238 1.213 507.9 506.9 .925 1.5OIA 99 .2  -759 - 3 . 7  
2.0  .630 02.1 ,424 1.069 168.9 300.6 .610A 1.522 73.5 1 .357  -1.1 
-1.7 1.258 108.9 .350 .E38 273.3 496.9 . I 4 5  1.132A 107.6 -912  4.4 
2 .91  6.32 4.22 14.80 2/1/2 63.5 28.9 15 .2  ,347 7.543 5 . 4  143 .1  
4 . 3  1 .090 98 .1  .239 1.233 312.1 501.2 .938 1.528A 100.4 
L.8 ,037 82.7 -410 1.078 169.2 306.5 .631A 1.519 75.2 
- . E  1.?48 107.4 .321 ,822 273.6 501.0 .558  1.086A 104.9 




4- 74 70 
4- 7 I35 .I 
4- 7660 
4-7410 
4- 7 741 .t 
4- 7880 
,213 




6 0 . 0  
246.2 
8 .94  
.768 -0 .0  
1.3S9 -1.9 
.BO1 3.9 





-8.1 08.4 -157  
-0.4 227.2 . S I C  
24 .5  29.2 *a88 
































-3.8 1.098 97.5 .247 1.278 320.8 490.3 
3.4 .645 83.6 .390 1.091 169.7 316.2 
. I  1.234 105.2 ,276 .EO0 274.6 513.8 
3.13 8.54 3.87 12.74 1/1/2 41 .0  45.7 
.962 1.595A 102.1 
.666A 1.316 18.1 
.578 1.023A 99.3 
28.4 .548 4 . 0 7 1  
33.6 77.3 a149 
-9 .2  C29.O ~ 3 3 1  
-24.9 104.90 #.EO? 
2 4 . 6  84.5 . 1 ¶ 5  
-10.6 t 2 9 . 3  .315 
27.8 35.6 . l a 1  
-L9.0 10S.70 l . 5 ¶ 0  
27.4 31.c .LIS 
4-reoo 














4- 74 7 0  
4-?744.0 
4-7910 
- 2 . 0  1.103 9 6 . 6  .254 1.304 325.3 485.1 .973 1.635A 103.7 -196  -1 
3.8 .E48 83.8 .384 1.095 169.9 319.5 ,674A 1.516 79.1 1.363 -2.5 
1.3 1.229 104.4 ,264 .193 274.4 520.9 .Sa4 1.003A 96.0 .E80 2.6 
3.26 1.67 3.83 12.32 1 ~ 2  34.e s5.7 32.6 .*as 3.564 t9.t  1 5 z . t  
-1.7 . -1 .4  1.100 96 .1  .262 1.532 330.0 480.2 .984 1.88lA 104.6 .808 - .5  81.5 89.8 . 1 8 A  
34.1 3.6 .649 84.0 ,381 1.097 170.0 321.4 .619A 1 . 5 1 5  79.8 1.363 -L.8 -11.6 C29.4 .SO7 
7 . 1  1.8 1.P25 104.0 .25S ,788 e74.5 5 t9 .0  .SO7 .93OA 93.7 .6?S t . 4  26.9 31 .1  .159 
4.33 3.46 6.86 3.81 l t . 0 5  1/1/2 29.S 69.7 35.7 .E36 5.28t  3 t . 0  153.3 -31.9 105.70 1.441 
-1.1 1.114 9S.3 e271 1.362 334.0 47S.S ,993 1.731A 1 0 S . 5  -818 -.I lI.8 94.8 a 1 7 9  
3.7 ,049 83.0 .SOL 1.097 im.o  321.0 ATIA i . s i 0  r s . 5  1 . ~ 6 3  - t , s  -11.8 tt1.4 .aom 
c .3  i . L a  104.1 . t 5 5  .re4 273.3 131.4 .sa4 , 9 8 4 ~  90.s mi r.4 t 4 . 0  ti.. . i o 1  
5.68 7.08 3.82 11.06 l / l / L  25.8 88.5 36.6 ,630 8.188 83.1 1114.0 -33.6 101.60 1.811 
18.4 
5 5 . 0  








8 .7  
4.L5 
197 
STOPOVER TIME 8 (IO O A V I  1988 INBOUND SWfNGBV MI33ION DURATION 600 C A Y S  
M A R 3  ARRIVAL O A T €  = 21471?0 
A NOV L + ~ I  - ._ - . . . __ . . 
LAUNCH A R R I V E  ~ P E C O ~  RAI'. DECLI- 
D E P A R T  8YNGBY 3PEEO3 R A 3  OECL3 
8WNCBY RETURN (PEED5 R A 5  OECL5 
_. _ _  _. - __ - . . .- 
1 I V 1 PSI  1 ECCEN--SMA- T H E T l  THE12 PERfH -APHEL-PJI 2 - V  2 I 2 OECLZ R A 2  SPEED2 
I 3 V 3 PSI 3 ECCEN SMA WET3 THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 R A 4  SPEED4 
I 5 V 5 PSI  5 ECCEN SMA THETS THE16 PERIH APHLL P31 8 V 6 I 6 OECL6 R A 8  SPEED6 
O V A  EVA-OV_O_-_EVR--TYPE SUN A SUN R KAPPA-__-A - E INC ____ RAP DECLP ETA PERIC 
3 . 4  ,645 8 3 . 6  .389 1.091 169 .8  316.4 .666A 1 .116  78 .2  1.362 -2.3 - 9 . 3  2 2 9 . 0  a330 
2 . 1  1.220 105.1 .210 ,180 270.3  549.9 ,569 ,990 86 .4  .666 2 . 6  18 .4  9 . 4  a169 
3.91  7.31 3 . 6 1  12 .11  1/1/2 22.0 111.4 34 .1  .SSP 3 . 4 1 3  3 4 . 2  113.4 - 3 4 . 2  1 0 1 . 4 0  1 .332  
- . 9  i.ieo 9 4 . 3  ,281 i.nii 3 4 o . i ' i 1 i . 2 T u o z  1 . 1 6 1 ~  i o s . - i ' 7 6 e r  - 1 . 1  18.9 08.e . t a g  
MARS ARRIVAL DATE = 2441480 (14 NOV 1988) - --- - - - - _  
-_ - PROP AERO-OVL __ 
4-7320 4-7670 .161 22 .2  2 . 5  
4-7530 4-7741.3 . l B 3  56.9 3 2 . 1  
4-7141.8  4-7920 ,330 251 .5  9 . 1  
11 .96  6 . 0 4  4 . 1 1  
4-7220 4-1480 .233  328.6 -9 .7  
4-7540 4-7120.5 -231 6 7 . 1  2 1 . 3  
4-7720.1 4-1620 ,560 223.2  - 1 0 . 3  
13.03 10.21 5.20 
. 6  1.011 101.5 .246 1 .162  294.4 529.2 .816 1.448A 9 3 . 5  ,728 -2 .1  - . 6  28 .5  - 1 3 3  
1 . 9  .588 81.9  ,493 1.025 111.1 219.1 .520A 1.530 8 1 . 7  1.344 - 1 . 2  - 2 . 6  219 .2  .560  
- 4 . 8  1 .309  114 .6  ,461 .931  2 1 2 . 2  484.4 .499 1.311A 117.6  .971 6 . 3  13.5 3.7 .499  
2.82 6 . 2 3  5.01 18.54 2/1/2 9 8 . 8  20.8 8 . 1  .191 13 .149  6 3 . 3  143 .7  6 2 . 4  8 5 . 3 1  P.326 
.7  1 .019  100.7 .240 1.116 298.8  123.5 .893 1.4SBA 9 5 . 1  . I 3 1  - 2 . 3  1.0 31 .4  - 1 2 7  
2.1 .601 8 3 . 0  .466 1 .042  111.8 286 .6  . 5 5 1 A  1.528 68.a 1 .349  -1.2 - 3 . 0  222.3 - 1 0 7  
- 3 . 8  i . 2 8 9  112.5  .424 ,898 212.1 487.8  .516 1.218A 114.4  .948 5 . 7  1 6 . 9  10.8 .441 
2 .70  6 .11  4 . 6 6  17 .18  2/1/2 8 9 . 9  22.8 9 . 5  ,234 12.013 38.4  140 .7  37.7 89.9L 2 . 5 9 2  
.9 1.082 9 9 . 9  .236 1.191 303.1 511.8 .909 1.412A 9 8 . ¶  .142 - 2 . 5  2.2 4 6 . 1  $124 
2 . 3  -612  8 3 . 9  .443 1 . 0 5 7  112.2 293.7  a588A 1.525 11.0 1.353 -1.3 - 3 . 6  224 .9  a459 
- 2 . 7  1 .273  110.6 .386 .865 2 1 3 . 3  4 9 1 . 1  . I31  1.199A 111.2  .930 5 . 1  1 9 . 9  1 1 . 1  .381  
2 .65  6 . 0 6  4 . 3 9  11 .98  2/1/2 8 0 . 9  2 5 . 3  1 1 . 6  .28S 9.863 17 .7  142 .2  1 6 . 8  94 .90  11.516 
1 .2  1 .084  9 9 . 3  .234 1 .207  301.4 512 .2  .924 1.4901 9 1 . 9  ,750 - 2 . 9  2.3 5 5 . 5  a 1 2 5  
2 . 4  . 6 2 l  84 .7  .425 1.069 lT2.9  300.3 .615A 1 .523  1 3 . 2  1 . 3 5 1  - 1 . 4  -4 .4  227.0 ~ 4 1 8  
- 1 . 1  1 .260  108 .9  .352 .842 213 .8  4 9 6 . 0  ,546 1.138A 108.1 .915 4 . 4  2 2 . 5  2 4 . 2  .337 
2 .66  6 . 0 8  4 . 1 9  14.95 2/1/2 1 2 . 3  28 .4  1 4 . 9  ,344 7 .731  5 . 0  144.6 1 . 7  98 .90  t . 3 1 7  
1 . 9  1 .087  9 8 . 6  .234 1.225 311 .1  506 .7  ,938  1 . 5 1 2 A  9 9 . 1  .757 - 3 . 7  - a 0  6 4 . 3  e130 
2 . 6  .628 8 5 . 3  .411 1.019 173 .1  306 .3  -636A 1.522 75.1 1 . 3 5 9  - 1 . 5  - 5 . 3  P26.S .SLS 
-.8 1.250 101.5 .323  ,825 214 .2  501.0 .559 1.091A 101.2 .904 3 . 9  2 4 . 6  2 9 . 9  .29I  
2.11 6.18 4 . 0 1  14 .01  Z / l / Z  6 5 . 0  32 .4  18.8 -410  8.117 9 . 6  1 4 7 . 3  - 6 . 8  101.60 t . 1 0 0  
4-1230 4-7480 .222 335.5  - 6 . 5  
4-1540 4-9724.8 a217 6 4 . 9  2 7 . 8  
4-7124.8 4-1830 . S O ?  229.9  - 8 . 9  
12 .39  9 . 6 9  5 . 0 3  
4-7240 4-7460 ,213 341.8  - 2 . 9  
4-1540 4-1729.0 .eo5 62.0 2 8 . 3  
4-7729.0 4-1840 .459 236 .1  -1 .0 
11.92  9 . 2 7  4 . 8 8  
4-7250 4-7480 .204 341.4 1 . 4  
4-7540 4-1732.8 .191  5 9 . 3  28.8 
4-7732.1 4-7810 .418 241 .9  - 4 . 8  
4-7P60 4-7480 .198 351.6 8.0  
4-7540 4-7738.3  .191 56 .9  2 9 . 3  
4-7136.3  4-7860 -383  241.P - 2 . 4  
11 .48  8 .11  4 . 6 6  
ii.81 8 . 9 5  4 . 7 5  
4-7270 4-1480 . L I P  350.0 28.1 
4-7140 4-7738.3 .186 1 4 . 8  2 9 . 9  
4-1139.3 4-7870 .354 211.9 . 2  
12.20 8.82 4 .87  
4-7260 4-7480 e212 22.8 -21.8 
4-7741.9 4-7880 a331 2 5 5 . 8  2 . 7  
11.18 8 . 7 5  4 . 8 7  
4-7290 4-7480 ~ 1 7 1  1 6 . 4  - 6 . 9  
4-7540 4-7743.9 . la1 51 .9  31.0 
4-7143.9 4-7890 .315 218.9  1.1 
11.08 8 . 1 9  4 . 3 5  
4-7540 4-714i .o  ,183  5 3 . 1  30.5 
5 . 6  1.090 9 8 . 0  ,236 1.244 516.1 501.5 ,951 1 . 5 3 1 A  100.2 ,166  - 7 . 3  - 1 4 . 0  1 2 . 7  .161 
2 .8  ,633  85 .7  ,399 1.081 1 7 3 . 5  311 .6  .653A 1 . 5 E 1  18.1 1.361 - 1 . 7  - 6 . S  E29.6 -354  
.O 1.241 106.2  .e98  .812 214.1  506.7 .510 1.054A lOE.3 .e94  3 .4  2 6 . 3  34 .1  .P50 
3 . 3 8  6 . 1 8  3 .94  13.35 2/f /2  6 3 . 5  3 7 . 6  2 3 . 2  .480 4 . 9 8 2  1 6 . 6  149 .9  - 1 8 . 3  103.60 1 . 9 1 3  
- 6 . 3  1 . 0 9 4  9 1 . 3  .E38 1 .264  320.6 4 9 6 . 0  .963 1.566A 1 0 1 . 3  ,174 4 . 5  4 7 . 7  72.2 .164 
3 .0  ,631 8 6 . 0  .391 1 . 0 9 3  113.8 316.1  .665A 1 .520  7 8 . 0  1.382 -1.8 -1 .4  2 S O . t  -331 
-8 1.234 105 .1  .218 .BO2 215 .0  513.0  .519 1.025A 9 9 . 5  .881 2 .9  2 7 . 1  37.P e213 
3 . 0 3  6 . 4 4  3 .88  1 2 . 7 1  1/1/2 52.1  4 4 . 8  21.5 .549 4 . 2 0 3  21.8 152.1  - 2 1 . 7  104.90 1 . 7 5 7  
-2.0 1.098 9 6 . 8  .e43  1.286 125.2 491.0  -914 1.598A 1 0 2 . 3  -183  - 2  25.0 8 3 . 2  , 1 3 6  
3.2 .640  8 6 . 3  -385 1 .097  114 .0  319 .4  .614A 1.119 79 .0  1 .363  -2.0 - 8 . 4  P30.4 -315  
1 . 3  1.229 104.4 .264 .795 275.1 120.2 . 5 8 5  1.004A 9 6 . 8  .e81 2.8 2 7 . 9  3 1 . 0  . I 8 2  
2.87 6 . 2 8  3 .84  12.34 1/1/2 4 1 . 3  5 4 . 8  31.5 .607 3 .688  2 1 . 7  153 .9  - 2 5 . 6  105.80 1.829 
1 8 . 3  - 1 . 2  -1.2 1.102 9 5 . 8  .248 1 .309  3 3 0 . 0  486 .1  ,985 1.634A 103.e .192 -.e 20.6 8 9 . 3  .143  
Sl.1 51.4  3 .3  .641 86 .4  .382 1 .099  114 .2  321.4 .619A 1 .519  19 .8  1.364 -2.1 - 9 . 1  230 .4  . S O 8  
260.9  1.1 1.8 1.226 103.9 ,255 ,189 274 .8  528.3 -588 -990A 9 3 . 0  .e16  2 . 4  2 7 . 2  32 .7  .160  
8.05 4 . 2 3  3.03 6 . 4 3  3.82 12.06  1/1/2 35.9  6 8 . 4  3 4 . 4  -642  3 .381  28.5 151.2  -28 .5  1 0 5 . 7 0  1 .529  
4- 1300 
4-7140 












4- 7742. 1 
4-74oa 
4- 7 1 3 3 . 5  
4- 7930 







11 . 1 5  
.150 




.e15 . so2 
~ 1 4 5  
.196 
.411 
11 .10  
i e . 1 7  
4-7310 
4- 7540 
4 -7144 .9  
4- 7320 
4- 7540 
4- 7 742. ? 
4-7330 
4-7S40 
4- 7121. 8 
4- 7330 
4- 77SS. I 
4- 1140 
- , 9  1 .107  9 5 . 0  .254 1.334 335.1 481 .6  .995 1.613A 1 0 4 . 0  .e00 -1 .0 1 8 . 7  9 4 . 3  . 152  
3 . 3  ,641 8 6 . 4  ,383 1.099 114 .2  321.1 .618A 1 .519  19 .5  1 .364  -2.1 - 9 . 0  230 .4  ,307  
2 . 3  1 .223  104 .0  .213 ,185 213.8 131 .6  .586 a984A 9 0 . 8  .812 2 . 3  2 4 . 4  2 3 . 1  . 150  
3.20 6 . 6 0  3 . 8 2  11.95 1/1/2 3 1 . 5  8 6 . 9  35 .5  .638 3.281 30 .4  1 5 5 . 8  -30 .4  104.70 1 . 4 5 6  
2 0 . 3  1 . 1  
5 1 . 2  3 1 . 3  
261 .3  8 . 8  
7.95 4 . 1 3  
21.1 3 . 2  - . 7  1.112 9 4 . 0  .262 1 .359  340 .6  411 .5  1 .003  1.1146. 104.8 .808 -1.2 11 .7  9 8 . 5  .160 
5 2 . 6  30 .7  3 . 1  ,638  66 .1  .389 1.094 1 1 3 . 9  317 .3  .669A 1.520 1 8 . 4  1 . 3 6 3  - 1 . 9  - 1 . 7  2 3 0 . 3  .325 
1.91  4 ,OS 3.38  6 - 1 8  3.88 12.12 1/1/2 21.1 109.1 33 .7  ,570 3.4SO 31.7  1 1 1 . 3  -31 .7  101.90 1 . 3 9 7  
2 5 9 . 2  9 . 8  2 . 7  1.221 104.8  .e66 . I 8 1  271.1  548 .6  $514 .BO9 8 6 . 9  ,867 2 . 5  18.2 11.6  ,165 0 
2 1 . 2  3 .7  
6 4 . 6  2 r . 9  
239.4 9 . 1  
8 . 6 1  3 .98  
- . 6  1.117 9 2 . 9  . P I 0  1.384 546.4 473 .8  1.010 1 , 7 5 1 A  1 0 5 . 5  ,817 - 1 . 4  11.0 102.0 .169 
2 .1  .603  8 3 . 1  .463 1.044 191.9 2 8 1 . 3  .16OA i . 1 2 7  6 6 . 8  1 .349  -1.2 - 3 . 1  222 .6  . I O 2  
4 . 3  1.215 113.4  .402 .768 254.7 570.3 .459 1.011 72.7  .e53 4 . 1  6 . 8  351 .6  ,359 
3.16  6 . 9 6  4 . 6 3  14.98 1/1/2 24.5  140 .9  21.0 ,239 5 . 4 9 2  31 .3  143 .4  - 3 7 . 1  83.3L 1 . 0 1 3  
21.2 3 . 1  - . 6  1 .117  9 2 . 9  ,210 1.384 346.4  413 .6  1.010 1.157A 105.5  .el7 - 1 . 4  1 1 . 0  102.0 .169  
5 3 . 9  28.9 2.S .623 8 4 . 8  ,422 1.011 172 .8  301.5 .619A 1 .123  73 .6  1 .351  - 1 . 4  - 4 . 8  227 .4  .*I1  
248 .9  10 .0  3 .5  1.218 109.0  .332 .174 262.3 164 .6  . 5 1 1  1.031 18 .3  .658 3 . 5  11.8 311.7 . e53  
8 . 1 4  3 . 9 8  3.58 6 . 9 6  4 . 1 6  13.39 1/1/2 2 4 . 1  134 .1  2 5 . 9  .357 4 .416  34.4 150.0 - 3 4 . 2  93 .30  1.232 
M A R 3  ARRIVAL OAT€ = 2441490 I24 NOV 1988) 
4-7220 4-1490 ~ 2 3 9  329.7 -10.8 .4 1 .017  101 .8  .e51 1.162 293.3  533.9 
4-7550 4-7121.2 .e52 6 4 . 6  2 6 . 7  1 . 9  .178 8 5 . 1  .496 1.025 114.9 2 7 8 . 6  
4-7121 .8  4-7820 .565 224.2  -10.7 - 5 . 0  1.313 114.1  ,411 .943  212 .6  463 .1  
13.22 10.32  5 . 2 9  2.91 6 . 3 2  5.02 18.71 2/1/2 108.0 20 .8  
-811  1.454A 9 2 . 0  
. 5 1 1 A  1.533 6 5 . 1  
.100 1.S92A 113.0 
9 . 2  ,188 12.492 
,120 -2 .0 
1.344 -1 .0 
.976 6 . 5  
8 9 . 8  147 .7  
-.e 24.8  
-2 .2  220.1  
1 3 . 9  4 . 0  





. l e e  
.510 
, 4 4 1  
8 .  I O 3  
. 1 2 1  
. 4 6 2  
.3 *2  
E .  so1  
- 7 . 7  
27.0 
-9 .1  
1 .08  
-1.8 
2 1 . 2  
-1 .2  
4 . 9 1  
- 1 . 2  
8 1 . 4  
- 1 . 9  
4.79  
3 . 0  
27 .6  
- 2 . 4  
4 .62  
9 . 8  
L7.9 
.2 
4 . 5 1  
- ? . 9  
2 8 . 4  
8 . 1  
4 . 3 0  
- .1  rs.0 
4 .19  
r .2  
. 4  1.019 
2 .0  ,593  
- 3 . 9  1 .292  
2 .12  6.13  
.I 1.03; 
2 . 2  ,604 
- 2 . 8  1.276 
2.60 6 .01  
100 .9  
3 6 . 1  
112.6 




4 .45  
9 9 . 3  
8 7 . 6  
109.0 
4 . 2 l  
98 .6  
68.1 
10'1.3 
4 . 1 4  




9 6 . 4  
89 .0  
104.3 
3 . 9 8  




,243 1.175 297 .8  528.3 -890  1.460A 9 3 . 1  . I 2 1  -2 .1  . 9  S3.0 
,468 1 .043  17S.S 286.2 . S I S A  1,531 6 6 . 3  1.349 - 1 . 0  - 2 . 5  223 .9  
. I 2 1  ,902  Z73.2 481 .0  .516 1.233A 1 1 4 . 1  .952 5.8  1 1 . 2  1 l . L  
. 2 3 1  1.189 302 .3  S22.1 .901 1.1714 9 1 . 2  
,445 1.059 116.1 293.5 .581A 1.530 70.9 
18 .09  2/1/2 9 1 . 0  24.9 11 .6  e282 9.979 
1 1 . 3 1  ~ / i / e  9 9 . 7  z 2 . a  9.7  ,231 i i . 8 ~ ~  43.1 1 4 2 . 1  4 2 . 5  6 0 . 4 ~  
.330 . a 7 0  e73.7 490.9 . s 3 r  i . e o r ~  i 1 i . s  
1 2 . 4 9  9 . 7 8  
4-7240 4-7490 . P I 4  343.0 
1-7550 4-117.9.7 . Z O O  58.2 
4-7729.1  4 - m 4 0  , 462  2 3 7 . 1  
11.95 9 .35  
4-1250 4-7400 -204  549.0 
4-7950 4-7733.1 .LOO 55.2  
4-1713.1 4-7150 e 4 1 9  242.9  
11.15 9.02 
, 1 1 4  - 0 . 2  
1.314 - 1 . 1  
.933  ri.2 
21.6  1 4 3 . 6  
-741 - 2 . 4  
1.357 - 1 . 2  
.916 4 . 1  
6 . 7  1 4 9 . 9  
2 . 4  4 1 . 7  
- 9 . 0  2L6.2 
20 .1  16.1 
21.0  94.80 
. 6  1.083 
2.3 .414 
- 1 . 1  1 . 2 6 2  
2 .14  1 . 9 5  
-234  1.204 506.7 511.3 
*42r  1 . 0 1 2  l W . ?  5 0 0 . 2  
.354 . e 4 3  L74.L 491.3  
i 5 . 0 3  L/l /2  3 2 . 1  29.9 
.925 1.4851 98.5 
.614A 1.S29 73.1  
.546 1 .14511  108 .4  
1 4 . 1  . s a  7.808 
3.9 10.6  
- 3 . 6  226 .2  
L2.9 L 4 . 9  
5 . 2  9 8 . ? 0  
.11e 
,419 
. 3 1 1  
.5t8 
4-7260 4-7490 ,195 554.5 
4-7050 4-9737.0 ,191 12.1  
11.29  3 .76  
4 - 9 m 1 . a  4-I360 ,394 L48.1 
.9  1 .086  
8 . 5  .621 - . a  1.291 
L.54 9 .91  
1 . 1  1.088 
2 .6  .62? 
.1 1.242 
2 . 6 3  6 . 0 4  
-2 .2  1.094 
2 . 9  ,634 
L.4 L.230 
L.58 0.00 
3 . 5  39.6  
- 4 . 3  2 2 0 . 6  
L 4 . B  3 0 . 5  
- 3 . 1  i o i . 6 ~  
. J  6 8 . 3  
-s.o 230.5  
0 6 . 3  S 5 . 2  
- 1 3 . 3  $03 .60  
,118 
.58A 





i .911  . I20  
.314 
.951 l . 5 2 3 1  9 9 . 0  
.653A 1.528 ?e.? 
.510 1.057A 102.3  
22.8 .419 5 .056  
.IS3 -3 .5  
1.36Z - 1 . 8  
-896  3.4 
13 .5  191.1 
.231 1.237 3 1 5 . 7  508.9 
,401 1.090 117.8 331 .7  
.e99 .e14  215 .0  506.0 
13.39 2/1/2 6 8 . 3  3 7 . 0  
4-7290 4-?490 .111 11 .1  
4-1144.1 4-1890 -314 2 5 9 . 7  
10.84 8 . 2 6  
4-19va 4-1r44.1  . i 8 9  4 7 . 7  
.e34 I . 2 l 4  524.1 498.6  ,975 1.592A 101.0 .?I$ - 3  
.38? 1.101 118.1 S i 9 . 6  .679A 1.52? 79.0 1.364 -1.) 
. e63  . T U 6  L15.4 119.5 .586 l.OO6A 9 7 . 0  .88P L.6 
11.1 S0.9 .608 3.916 L 
-1.0 t . 0 9 8  
3 . 0  .636 
2 .8  1.226 
2 . 6 9  6.11 
4-1300 4-9490 .1S9 t ? . 9  
10.19  8.09 
4-?310 4-7490 .I50 19.7 
4-rsoo  4-7743.0 . i o 6  41.0 
4-?141.@ 4-7910 e305 L6P.3 
10.11 ?*e9 
,238 1.203 330.1 491 .9  
-384 1.103 1 7 8 . t  321.0  
,986 1.001A 101. 
.619A I . 5 2 1  1 9 . 6  
-590  .99lA 04.0 
33.7 e648 3 .448  
.995 1.63CA lOL.1 
,679A 1 . 5 C F  19.8 
.B88 .984A 91.1 




8 . 6 0  
. ? e 8  -1.P 
1 . 5 6 1  -1.6 
17.9 ia1.s  
8.9 -.? i . 1 0 2  9 4 . I  .L4I $ . S i 4  S3J.S 40r .o  
t 6 . 6  3.0 .OS6 6 9 . 2  -384 t.105 1'18.7 3 2 l . 8  
8.8 L.S I.PI3 103.9  .21 
4 . 0 3  L.82 0.25 3.94  111.94 l / I /L 38.3 05.4 
198 
MISS10N OURATIOH i 600 C A Y S  
WARS ARRIVAL OATE i: 2447490 
P 4  UOV 1980 
STOPOVER T I M E  : 80 O A Y S  1988 INBOUND S W I N G B Y  
- . .  -- 
LAUNCH ARRIVE--~bEEOl RA1 OECLl - 1  1 V 1 PSI 12CCEN SMA THE11 THE12 PERIH APHEL -PSI 2 V 2 I i! DECLZ RAP SPEED2 
DEPART SWNGBY SPEED3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 DELL4 P 1 4  SPEEC4 
SWNGBY RElURN SPEED5 R A 5  OECL5 I 5 V 5 PSI 5 ECCEN SHA THE15 THET6 PERIH APHEL PSI 6 V 6 I 6 DECL6 RA6 SPEED6 
PROP AERO-. DVL O V A  EVA - OVD__JVR ___TYPE SUN A SUN R LAFPA _ _ _ _  - A  E INC RAP OECLP ETA PERIC 
4-7330 4-7490 .136 20 .1  4.6 - . 6  1.110 92.6 .253 1.354 346.9 480.1 1.011 1.696A 104 .1  - . 8 0 0  - 1 . 5  1 1 . 4  101.7 .147 
4-7550 4-7721.8 .230 64.3 26.8 1.9 .580 85.2 .493 1.027 115.0 279.3 .521A 1.533 65 .8  1.344 -1.0 -2.2 221.0 - 5 6 0  
4-1121.6 4-7930 .560 235.6 9.4 4.8 1.214 116.3 .446 .766 250.1 572.1 .424 1.108 6 9 . 1  ,850 1 .4  7.5 349 .1  .391  
11.98 8.88 3.89 3.10 6.50 4.99 16.08 1 /1 /2  30.5 143.0 18.6 .192 6 .201  38.8 141 .1  -30.5 88 .81  ,996 
__ - -  
4-7330 4-7490 .136 20.1 4 . 6  - .4  l . i l 0  92.6 .253 1.354 346.9 480.1 1.011 1.698A 10.4.1 .800 -1.5 1S.4 101.7 . 1 4 7  
4-7550 4-7737.1 .195 52.6 27.6 2.5 .621 88.1 .412 1.082 177.3 306.5 .636A 1.528 75.1 1.360 -1.2 - 4 . 3  e29.6 -383 
4-7737.1 4-7930 . 3 8 3  253.3 10.2 3.3 1.219 107.6 ,310 . 7 7 7  265.0 561 . r  .536 1.018 8 0 . 9  .e61 3 .1  13.4 1 . 2  ,228 
1 1 - 1 3  6.03 3.89 3.10 6.50 4.14 12.96 1/1/2 30.5 130.4 27 .6  .410 4.107 32.0  153.2 -31.8 96.00 1.308 








































4- 7 5 0 0  
4- 7734 , l  
4- 7850 
4-7500 
4- 7 7 3 7 .  5 
4- 7860 
4- 7500 
4- 7 740.5 





4- 7 749.0 
4- 7890 








4- 7 5 0 0  




.224 57 .2  
.513 231.8 




12.20 9 .59  
.206 350.2 
.e09 51.0 






,184 1 . 1  
,201  46.5 
.354 213.1 
11.17 8 . 1 8  
. 1 7 s  4 . 5  
.199 44 .9  
.331 251.4 




10 .91  8.12 
.155 17.0 




.197 4 1 . 1  
.304 263.1 
10 .73  8 .18  
. I 3 6  19.7 
.198 44 .0  
.317 261.7 
1 0 . 1 5  8 . 1 1  
.129 18.9 
.eo2 47.5 
. I 5 9  214.7 
10.89 8 - 1 9  
- 8 . 6  
2 5 . 9  
-9.4 
5 . 1 7  
- 5 . 8  
2 s . e  




- 5 . 0  
4 . 7 8  
.l 
25.8  
- 2 . 5  
4 . 6 2  








- 1 1 . 8  
25 .9  
5 . 2  
4 . 3 1  
2.3 
2 6 . 0  
7 . 3  
4 . 1 0  
1.0 
2 6 . 0  
8 .9  
3 .99  
6.0 
25 .9  
10.0 
3 . 9 0  
6 .1  
25.8 
10 .3  
3 .83  
.2  1.079 101.2 .247 1.176 296.7 532.9 ,885 1.467A 9 2 . 3  .719 -1 .9  
2 . 0  .587 89.6 .471 1 .047  179.5 286.2 .554A 1.540 68.2 1.350 - .8  
-4 .0  1.295 112.7 ,430 ,908 273.6 486.3 .517 1.299A 115 .0  .956 6 .0  
2.80 6.21 4.85 17.44 2/1/2 108.7 22 .3  10.0 .228 11.432 46 .8  144.3 
.2 1.081 100.3 ,240 1.189 301.3 527.8 
2.1 .599 90 .3  .448 1.064 180.3 293.8 
-2 .8  1.278 110.8 .390 .e74 274.0 4 9 0 . 2  
2.61 6 .03  4 .83  16.19 2/1/2 100.6 24.6 
.2 1.083 99.5 .235 1 .202  305.9 522.2 
2 . 2  .EO9 90 .9  .430 1 .071  181.1 300.5 
-1.8 1.263 109.0 , 3 5 5  .e48 274.5 494.7 
2.49 3.91 4.47 15.10 2/1/2 92 .1  27.5 
-3 1.085 98.7 .e31 1.217 310.5 517.0 
2.3 ,617 91.3 .415 1.088 181.8 306.7 
- .8  1.252 101.5 .325 .e29 274.9 499.7 
2.42 5.84 4 . 3 6  14.18 2/1/2 83.3 31.3 
.903 1.414A 93.9 .726 -2.0 
.587A 1.54OD 70.8 1 . 3 5 5  - . 9  
.533 1.215A 1 1 1 . 1  .936 5 . 2  
11 .8  .280 9.723 25.0 144.8 
,920 1.484A 9 5 . 3  .732 - 2 . 0  
.614A 1.S400 73.1 1.359 - .9  
.547 1.15OA 108.6 - 9 2 0  4.5 
14.8 .339 7.758 9.2 146.9 
1 . 0  29.4 .132 
-2 .1  224.8 .5lS 
1 7 . 1  1 1 . 5  .452 
4 6 . 2  8 9 . l L  C.381 
2.6 37.4 ,122 
-2.4 227.2 ,454 
20.3 18 .5  ,396 
24.5 9 4 . 3 0  2 . 4 3 8  
4 . 2  45.9 . l l S  
- 2 .9  2 2 9 . 0  .421  
2 2 . 8  25 .1  .s4s 
0 .5  98.80 2.294 
5 .4  54.6 . l l l  
-3 .4  2 3 0 . 1  .364 
24.9 31.0 -297  
-2 .9  101.7D t . 1 0 8  
.936 1.498A 96.5 .739 - 2 . 1  
,636.4 1.5410 7 5 . 1  1 .362 -1.0 
,560 1.099A 105.6 ,907 3 . 9  
18 .6  ,407  6.183 4 . 1  149.4 
.I 1.087 97 .9  .229 1.232 315.2 511.8 .950 1.514A 97.7 .746 -2 .3  5 . 8  83.3 ~ 1 1 0  
2 .4  .e23 91.7 .404 1.097 182.4 312.2 .654A 1 .54 lD  76.7 1.364 -1.1 - 4 . 0  231.0 .354 
2.41 5.83 4 .29  13.43 2/1/2 74.9 36.4 22.8 .478 5.058 10.7 l5l.S -10.5 S03.80 1.941 





- 2 . 9  1.092 
2.6 .630 
1 .4  1.231 
2.39 5 . 8 1  




96 .3  
9 2 . 1  
104.3 
4 . 2 1  
.228 1.248 319.9 506.9 
,398 1.104 183.0 316.7 
.e79 .e05 275.6 511.7 
12.82 2 /1 /2  67.4 43.3 
.229 1.265 324.8 502.1 
.391 1.109 183.3 320.2 
.263 . 7 9 7  215.7 518.9 
12.37 t /1 /2  5 0 . 3  52.9 
- . 6  1.095 91.5 ,231 1.282 329.9 497.1 
2 . 7  .632 92.2 .388 1.111 183.5 322.3 
1 . 9  1.227 103.8 ,254 .791 275,s 527.0 
2.46 3.87 4.19 12.07 i / 1 / 2  51.6 66.2 
-.4 1.098 94.0 .e33 1.299 335.3 493.3 
2.7 .E32 92.2 .387 1.111 183.5 322.4 
2.3 1.224 103.8 .25i .187 274.1 336.1 
2 . 5 5  J.96 4 .19  11.94 1 /1 /2  46 .0  8 4 . 1  
- . J  L.101 93 .6  . 2 5 7  1.316 341.1 489.5 
2 . 6  .630 92 .1  .392 1.108 183.2 319.5 
2 . 7  1.222 104.4 .e60 .783 272.3 146.6 









































98 .8  
7 8 . 1  
99.9 
4.285 
9 9 . 8  
79.1 
9 7 . 2  
3.773 
100 .6  
79.7 




91 .3  
3.547 
102 .1  
78.9 





















26 .9  
-3.0 
-1.1 
2 . 9  
154 .1  
1.0 
- 1  .e 
2 .6  
156.0 
-1 .e 
- 1 . e  
2 . 3  
1 5 7 . 3  
-1 .5 
-1 .2  
2 .2  
158.0 
-1 .6  
-1 .2  
2.3 
l J 7 . 8  
2 .9 71.9 .114 
-4 .6  231.4 ,531  
2 7 . 7  38 .8  .211 
- 1 5 . 9  105.30 1 .803  
30.S 76.9 . l o 9  
- 5 . 1  231.4 . s i 4  
28 .1  3 9 . 0  .18S 
-19 .8  106.10 1 .691  
15.8 8 5 . 4  . l l 3  
- 1 . 5  231.4 ,304 
21.5 3 5 . 2  ,161  
- 2 2 . 8  106.30 1 .601  
14.3 91.4 .118 
- 5 . 1  231.4 .SO4 
25 .1  26.7 ,149 
-24.8 105.50 1 . 5 3 0  
1 3 . 8  96.5 ,123 
20.4 15 .2  .158 
- 2 5 . 7  1 0 3 . 1 D  1.466 
-s.a 231.4 .si7 
- . 2  1.104 92.5 .241 1.332 347.3 486.2 1 .011  1.653A 102.8 .786 - i . ?  13.5 100.P . I 2 9  
2.4 .620 91.5 .410 1.093 i 8 2 . 1  309.5 .645A 1.5410 75.9 1.363 - 1 . 0  - 3 . 7  230 .7  ,369 
3 . 3  2.220 106.9 .299 -779  266.5 159.9 . 5 4 l  1 .012 81.9 .E63 2.9 1 4 . 3  3 . 5  , 212  
2.74 ffi.15 4 .32  12.76 2/1/2 37 .3  128.1 28.6 . 4 4 l  4 .049 29 .8  155 .1  -29.6 97.40 1 . 3 4 6  
MARS ARRIVAL DATE 2 2447510 ( 1 4  OEC 1988) -___-- 
4-?230 4-7510 .259  338.1 
4 - 1 9 1 0  4-7726.8 .237 53.1 
4 - 1 8 3 0  ,116 252.6 
4-7I40 4-1110 ,224 345.1 
4 - 7 8 4 0  .466 238 .1  
$2.59 10.00 
4-7910 ,210 3 1 1 . 4  
.d-)E190 .A22 2 4 4 . 4  
12.S6 9.ffi3 
4-7260 4 - 7 3 1 0  . 1 9 7  557 .1  
4-7738.0 . 2 2 0  44.6 
I - 1 % 5 0  . $ e l  249.3 
l l . 7 1  6 .58  
5 - p I n l  4-1910 ,185 2 . B  
1 s . m  i o . i 4  
~ - v r o  4-773o.e .229 4 9 . 8  
4 - 1 7 3 a . e  .223 4 7 . 0  
4-75FO 4-77.4.1.0 , 2 1 ?  4 2 . 1  
4 - ? 2 @ 0  a-rs10 .1?4 8.1 
4-vs70 4-7143.9 . t i s  41.5 
4-1145.5 4-7880 .331 258.0 
l l . 2 4  8 . 9 7  
4 -7290  4 - I310  .163 14.3 
4-7I49.E 4-7890 ,314 2Bl.O 
4-7800 4-71110 ,152  14.6 
4-?746.? 4-7900 .SO4 263 .1  
81.00 8.87 
4-1~10 4 - r i 4 9 . s  .e14 60.4 
ii.06 e . e i  
4-7a70 4 - 7 ~ 4 6 . ~  . e l 4  3e.e 
-9 .3  
24 .6  
- 9 . 6  
9 .29  
- 6 . 0  
2 4 . 3  
- 1 . 3  
3 - 0 5  
- 4 . 1  
P 4 . 1  
- 5 . 1  
- 1 . 6  
21 .8  
- 2 . 5  
4.65 
. 6  
23 .6  
. 2  
4 . 4 9  




- . a  
e3 .5  
5 . 2  
4 .PO 
9 . 0  
23.5 
7.3 
4 . a e  
4 .01  
- . o  1.080 
2.0 .584 
2 .93  6.34 
- 1 . 1  1.297 
-.l 1.081 
2 . 1  ,597 
-2 .9  1.279 
2 .69  6.10 
- . I  1.083 
2 . 1  ,607  
2.51 1.93 
-1 .e  1.26s 
-.l 1 . 0 8 4  
2 . 2  .616 






- . e  1 .068 


















4 .9s  
99 .7  
9 4 . 5  
109.0 




4 * ? 3  
98.0 
99 .2  
106.2 
4.87 
97 .2  









103 a 8 
4.19 
,214 1 . 1 7 1  295.5 5 3 9 . 3  
.475 1.019 183 .8  286.4 
,433 .913 275.9 401.7 
17.56 2 /1 /2  116.S 22.0 
.24d 1.189 300.2 452.1 
,432  1.073 184.9 294.0 
.393 .878 2 7 4 . 1  489.6 
10 .21  2 t l I 2  109.3 24.3 
.237 1.202 5 0 5 . 0  526.9 
. 4 3 4  1 .087  185.9 301.0 
,347 , 8 5 1  274.8 494.1 
15.16 2/1/2 101.4 27.2 
,232 1.216 309 .1  321.8 
.420 1.099 186.8 3 0 7 . 1  
.326 ,831 273.2 099.1 
14.23 2 /1 /2  9 3 . 1  3 0 . 9  
,229 1.230 1 1 4 . )  916.6 
,409 1.109 187.6 312.9 
,300 . E 1 7  215.6 904.8 
13 .46  2 /1 /2  8 4 . 3  35.9 
.227 1.244 319.4 511.9 
. d o l  1 .116  188.1 317.9 
.279 ,806 275.9 511.3 
12.84 i? / l / 2  76.0 42.8 
.226 1.259 324.4 507.3 
.396 1,121 188.5 321.1 
.263 .798 278.0 518.4 
12;38 2/1>2 -67 .1  52.2 
.226 1.274 329.7 502.9 
.39J 1.123 188.8 323.2 
.253 .792 275.7 526.1 
22.07 1/1/2 61.4 65.3 
. e 7 0  
. 5 9 4 A  
. 6 1 7  
10.5 
.a99 . $888. 
.?is3 
12 .2  
.917 
. % l f f i A  





19 .0  
.9A0 
.655A 
. 3  72 












33 .9  
1.476A 90 .9  
1.5560 6 8 . 1  
1.3091 115 .2  
,226 10.910 
2.480A 92.5 
1 . 5 1 7 0  70 .8  
1.222A 112.0 
.277 9.405 




1.49bA 3 5 . 3  
1.561C 7 5 . 1  
1.102A 1 0 5 . 8  
. 4 O S  6 . 0 6 )  








1,544). 98 .8  
1.5640 79.2 
1.008A 97.3 





































- 1 . 8  
- . I  
8 . 1  
149 .5  
- 1 . 0  
- . I  
5 .3  
145 .7  
- 1 . 8  
- . 7  
4 .6  
147 .6  
- 1 . 8  
- . e  
5 .9  
150.0 
- .6  
3 . 4  
152.4 
- 1 . 7  
- . 8  
2 . 9  
-1.0 




- . 9  
2.3 
1 5 7 . 7  
- 1 . 7  
151.6 
1 . s  
-1 .6  
17 .7  
4 8 . 7  
2 .9  
- 1 . 9  
2 0 . 5  
E l .  1 
4.6 
- 2 . 2  
23 .0  
10 .8  
6 . 4  
- 2 . 6  
2 9 . 0  
- . J  
8 . 1  
- 3 . 0  
26.6 
- 7 . 9  
10.0 
- 3 . 4  
27 .7  
-13 .3  
1 5 . 8  
- 5 . 8  
t 8 . 2  
-11 .1  
8.0 
-4 .1  
8 7 . 0  
-19.9 
26 .9  
2 2 9 . 6  
11 .8  
88.9L 







49 .9  
t 3 0 . 1  
3 1 . 5  
101.90 













36 .2  
106.90 
e r 7 . e  
e s i  . d  
. 1 3B 
.516 
. 4 5 7  
2 .237 . 1 2 8  
.A6f f i  
, 4 0 0  
C.330 
. ; l e  
.422 




8 . 0 5 4  
.555 
.25e 
1 .$01  . i 02 
, 3 5 1  









. j n 5  
. e t a  
1 . 5 8 7  
* 
199 
STOPOVER T I M E  L: 60 C A Y S  1988 INBOUNC SWINGBY MISSION OURATION : 600 C A Y S  
UARS ARRIVAL CAlE = 2447520 
2 4  CEC 1989 - -. ___ 
LAUNCH ARRIVE SPEED1 RA1 C E C i l l - 1  -b?-PSI  1 TCCEN SMA THE11 THE12 PERIH APHEL PSI e V 2 I 2 CECL2 R A E  3PfEC2 
D E P A R T  SWNGBY SPEEDS R A 3  OECLS I 3 V 3 PSI 3 ECCEN SUA THETS THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  S P E E C l  
SWNGOv RETURN SPEED5 R A S  OECLl I 5 V 5 PSI 5 ECCEN SHA W E T S  THE16 PERIH APHEL PSI 6 V 6 1 6 OECL6 RA6 OPEEC6 
PROP -AER@--OVL -0XA -EVj--OVO -€VI? --!YPE_ SUN A-SUN RLAEPA---A E -1NC RAP OECLP E T A  PER IC _ _  --_ -- MARS ARRIVAL OATE = 2447520 ( 2 1  OEC 1988) - - -. - . - .  _ _  -_ 
6-7240 4-7520 .231 3 4 6 . 1  -7 .2  
4-7580 4-7731.4 -249 46 .2  22 .8  
4-7731.4 4 - 7 8 4 0  . 4 6 1  239.4 - 1 . 6  
13.42 10.61 5.16 
4-7250 4-7520 .215 352.4 - 4 . 9  
4-7580 4-7735.1 .245 4 3 . 5  2 2 . 4  
4-173S. l  4-7850 .423  245.0 - 6 . 2  
12.84 10.26 1 .92  
- e 3  1.082 101.1 .250 1 .191  299.0 536.3 .893 1.489A 91.2 .711 - 1 . 7  3 .4 31.6 . l Y 2  
2.0 .599 98.1 .458 1.087 189.9 294.9 .590A 1 .5850  70 .8  1.563 - . 3  - 1 . 4  228 .1  e467 
-3 .0  1.281 110.9 .394 ,881 2 7 4 . 6  489.1 .534 1.228A 112.2 . 9 4 i  S . 4  20.7 19 .1  , 4 0 4  
2 .81  6 . 2 2  5-45 16.35 2/1/2 116.9 24.0 12.9 .271 8.935 29 .2  146.2 28 .8  9 4 . 4 0  L.184 
- e 3  1.083 100.0 .241 1.203 303.8 531.3 -915  1.494A 92 .7  .717 - 1 . 6  3 . 1  38.4 - 1 2 0  
2 .1  -610  98.5 a 4 4 0  1.103 191 .1  302.0 .618A 1.5880 73.2 1.367 -.I - 1 . 6  229.5 e423 
-1.8 1.266 109.1 ,358 .E53 275.0 493.6 .548 1.159A 109.0 .e24 4 . 6  23 .1  25 .8  . S 5 0  
2.58 5.99 5 . 3 4  15.22 2/1/2 109.8 26.9 15 .9  .336 7.247 13 .3  148.0 12.9 98.90 L.097 
4-1260 4-7120 .e01 358.1 - 2 . 7  
4-1580 4-7738.1 .241  41 .4  22.0 
4-7138.1 4-7860 .386 250 .1  -2.5 
12.30 9 .97  4 . 7 1  
4-7270 4-7520 -188 4 . 3  -1 .1 
4-1580 4-1141.4 .E40 39.7 21.8 
4-7741.4 4-7870 . 3 5 5  254.6 . 2  
- .4  1.084 99.1 .235 1.216 308.1 526.3 
2 .1  .618 98 .8  ,426 1.116 192.2 308.5 
- .8  1.254 107.5 .327 ,833 275.4 498.7 
2 .41  5.83 5.27 14.27 2 / 1 / 2  102.2 30 .6  
- . 5  1 .086 98.2 ,230 1.229 313.7 521 .5  
2 .2  ,625 99.0 .416 1.126 193.1 314 .1  
- 1  1.244 106.2 .301 .a18 215.8 504.4 









1 .501A 94 .1  .123 -1 .6  7 . 1  45.9 . I 1 0  
1.5910 7 5 . 2  1 .310 - . 6  -1.9 230.4 .386 
1.105A 106.0 -910  3.9 25 .1  31.9 . S O 2  
. IO4 5.844 2.9 150.3 1 . 9  102.30 1.957 
1 . 5 1 1 A  95.3 .729 - 1 . 4  9.4 53.7 . l o 3  
1.5940 77.0 1.372 - . 6  -2 .2  230.8 . 3 5 5  
1.06411 103.0 ,900 3 .4  26 .7  36.8 .E58 
.477 4 . 6 1 9  5.7 132.6 -1.6 $ 0 4 . 7 0  1 ,621  12.03 9.74 4 .52  
4-7280 4-1520 .175 9.9 - . S  
4-7580 4-7743.9 .e38 38.5 21 .6  
4-1743.9 4-7880 .331  258.5 2.8 
11.75 9 .54  4 . 3 6  
4-1290 4-7320 -165 1 6 . 5  -3.8 
4-1580 4-7745.9 -236 37.7 21.5 
4-7145.0 4-1890 .3,l3 261.6 5 .3  
1 1 . 5 5  9 .40  4 . 2 3  
4-7310 4-7520 .142 14.8 16.1 
4-1080 4-7747.3 .237 37.1 21.4 
4-1747.3 4-7910 ,301 264.5 9.0 
11.40 0.11 3 .95  
-.I 1.087 97.3 .e26 1.242 318.7 516.8 ,961 1 .5231  96.4 .735 -1.2 12.5 61.7 ,098 
2.2 .629 99 .1  .408 1,133 193.7 318.8 .67lA 1.5960 78.4 1,374 - . 6  -2 .5 L30.8 . 3 3 i  
.8 1.237 105.1 .279 .e07 276.1 510.6 .181 1.032A 100.2 .e91 2.9 27.8 40.0 . e l 9  
2 .21  5.63 5.19 12.86 2/1/2 85.7 42.3 28.2 ,549 4.110 10.9 154.7 -10.0 106.40 1.707 
-1.5 1.089 96.4 .E24 1.256 323.9 512.5 .974 1 .538A 97.4 .741 - . 3  19.9 6 9 . 2  .094 
2.3 ,633 99.2 .403 1,139 194.2 322.4 .680A 1.5980 79.4 1.375 - . E  -2 .7  230.0 -313 
1.4 1.232 104.3 .e63 .799 218.2 518.0 .588 1.009A 97.4 .E85 2.9 28.2 40.4 e l86  
2.15 S.56 5 .17  12.39 2/1/2 71.4 51.6 31.9 ,612 3.635 14.7 156.4 -1A.8 107.8C 1.813 
I &  1.093 94.5 .223 1 .283  335.0 5 0 4 . 1  .990 l.57OA 9 9 . 1  . I 5 2  -3.0 1.9 8 5 . 4  ,103 
2.3 ,635 99.3 .400 1.142 194.6 325.0 .686A 1.5990 80.2 1.376 - . 6  -2.9 230.3 -301 
2,s 1.225 103.7 . E 5 0  .788 275.1 5 3 5 . 1  .591 .985A 9 1 . 6  ,875 2.1 eS.5 28.9 e l48  
P.29 5.71 5.18 11.93 1/1/2 64.9 82.0 3 6 . 0  ,662 3.232 19.9 118.4 -19.0 107.LO 1 . 4 7 1  
4-1320 4-7520 ,131 17.1 13.0 ,6 1 .091  93.4 .224 1.296 341.0 500.6 1.005 1.586A 9 9 . 8  .717 -Z.4 6.0 91.1 . la2  
4-7560 4-7745.9 .237 37 .7  21 .6  2.3 .633 99 .2  ,403 1.139 194.2 322.5 .68OA 1.5970 79.5 1.375 - . 6  - 2 . 7  230.6 ,313 
4-1743.9 4-7020 .313 263.4 10.1 2.7 1.222 104.2 .217 .785 2 l 3 . 1  546.3 .583 .986 88.2 ,870 2.2 21.1 1 1 . 7  . 1 5 5  
11-28 9.00 3.84 L.27 1 - 1 0  5.16 12.00 1/1/2 58.4 103.2 35.0 .614 3 .321  22.1 118.4 -21.8 105.00 1 . 4 2 5  
4-7330 4-7520 . I 2 2  16.4 11.3 
4-7680 4-?741.5 .e39 39.7 21.8 
4-7141.9 4-7930 .354 258.8 10.6 
1 1 . 2 7  8.97 3 .76  
.4 1.098 92 .3  ,226 1.307 347.6 497.6 1.012 1.602A 100.4 .761 -2 .2 7.7 9 6 . 0  ,104 
2.2 .625 99 .0  .415 1 . l 2 6  193.1 314.3 .6581 1.5940 77.0 1.372 -.6 -2 .2  230.8 .354 
3.2 1 .221  106.2 ,288 . I 8 1  268.3 557.7 .556 .1.005 83.1 .e65 2 .7  1 5 . 5  6 . 5  ,198 
2 .30  5 .72  5 .21  12.55 1/1/2 53.4 125.0 30.6 .480 3 . 7 8 7  29.2 156.7 -24.8 99.80 1.337 
- MARS ARRIVAL OATE : 2447530 3 JAN 1989) 
- .6  1.085 99.4 .239 1.2l'f 307.6 530.6 .926 1.507A 9 2 . 9  .715 -1.4 7.7 42 .8  .114 
2.0 ,626 103.0 .436 1.141 198.2 310.1 .644A 1.6380 75.4 1.377 -.4 -1 .2  2 2 9 . 7  .386 
- .8  1.255 101.5 ,328 ,835 275.6 498.3 ,561 1.108A 106.1 .911 4 . 0  L 5 . 2  32.2 .304 
2.47 5.89 6.00 14.30 2 /1 /2  110.4 30.3 20.9 .403 5.110 4 .1  150.3 3.7 102.90 1 . 8 1 7  
4-7260 4-7530 .LO6 359.6 -3.4 
4-7190 4-7738.8 .271 38 .9  20.5 
4-7138.8 4-7860 .386 250.6 -2 .6  
13.26 10.79 4 .78  
4-7210 4-7530 .192 5.4 -2 .0.  
4-7190 4-1741.8 .269 37 .5  20.2 
4 -?741 .8  4-7870 -355  255 .1  .2 
12.84 10.53 4.58 
- . 7  1.086 98.4 -232 1.229 312.7 S25.9 ,943 1.315A 9 4 . 2  .721 -1.2 10.1 49.8 . lo4 
2.1 -633  103.1 .426 1 . 1 5 1  199 .1  315.8 -661A 1.6420 77.2 1 .379  - . 4  - 1 . 4  229.9 . 3 5 5  
. I  1.245 106.2 .SO1 ,819 276.0 504.0 ,373 1.066A 103.2 .901 3 . 4  2 6 . 7  37.2 .E60 
2.31 5.73 5.96 13.51 2/1/2 103.0 35.2  25.3 ~ 4 7 6  4.573 3 1 1 5 1 . 4  - 5 . 6  105.40 1 . 7 0 2  
-1.0 1.081 97.4 ,228 1.242 317.9 S21.4 ,959 l .524A 95 .3  .726 - . 9  13.6 3 9 . 2  ,097 
2 . 1  .637 103.2 ,419 1,159 199 .9  320.6 .614A 1.6450 78.6 1.361 -.I - 1 . 6  229.7 .331  
-8  1.238 1OS.l ,279 ,808 276.3 510.5 .582 1.033A 100.3 -892 2.9 27.8 40.4 .e20 
2.19 5.62 5.93 52.88 2/1/2 95 .1  41.9 29.6 ,549 3 . 9 1 6  8 . 1  154 .4  -8 .7  i 0 7 . 3 0  1 . 6 0 1  
- 1 . 6  1.089 96.5 .224 1.254 323.2 517.0 .973 1.536A 96.3 .7S2 - . 2  20.2 64.4 .092 
2 .1  -641  103.3 .414 1.165 200.4 324.3 .6831 1.6470 19 .7  1.382 - .4 -1.1 229.3 . S i 3  
1 . 4  ,232 104.3 a263 .799 276.4 517.6 ,569 1 . O l O A  97.5 .a85 2.5 28.3 4 1 . 1  .187 
2 .11  5.54 5 . 9 1  12.41 2 /1 /2  8 7 . 1  5 1 . 1  33 .5  -613 3 . 4 7 4  12.4 156 .1  -12 .3  1013.60 1.117 
4-7280 4-7530 -178  11.2 - 1 . 7  
4-7590 4-7744.3 .268 36.5 20.0 
12 .52  10.52 4 .39  
4-7290 4-1530  .167 17.4 - 4 . 2  
4-7590 4-7746.L .e61  3 5 . 8  19 .9  
4-1146.L 4-7690 .313 262 .1  5 .3  
12.27 10.16 4.25 
4-1144.3 4-1880 .wi 259.0 2.8 
4-7300 4-1530 .!El 3 1 . 5  -24 .3  - 5 . 4  
4-7590 4-7747.5 ,266 3 5 . 4  18.8 2 .2  
4-7147.8 4-1900 .303 264.2 7.4 1.9 
12.58 10.31 4 . 4 2  2.27 
.090 95.5 ,222 1.267 328.7 512.9 .985 1.548A 91.2 . I 3 7  3 .6  4 9 . 1  67.4 . l o 2  
,642 103.2 .411 1.168 200.6 326.5 ,6881  1.6470 80.4 1.383 - . 4  -1 .9  e29.0 . 303  
.e28 103.1 -253 -193  276.2 525.6 ,593 .994A 94.8 -880  2 . e  27 .0  37.8 .162 
5.69 5.89 12.08 2/1/2 80 .6  63.8 36.3 e657 3.207 1 5 . 3  167.3 -11.0 109.10 1.410 
4-7310 4-7530 . l s b  6 .4  35.3 4 . 1  
4-1590 4-1747.P .266 3 5 . 3  19 .8  2.2 
4-7141.7 4-7910 ,300 2 6 5 . 0  9 . 1  2.3 
l 2 . 6 0  10.03 4 . 1 4  2.58 
,092 '94 .5  .e21 1.279 334.6 509.1 .996 1.5621 9 8 . 0  .742 - 5 . 9  -15.6 82.3 .119 
-643  103.3 .410 1.168 200.7 327 .0  .689A 1.848C 8 0 . 6  1.385 - . 4  - 1 . 9  228.9 .SO0 
.E25 103.6 ,249 .789 273.4 534.6 .592 a985A 91.8 .E75 2.1 25.7 29 .9  ,146 
5.98 5.89 11.93 1 /1 /2  76.7 8 1 . 1  37 .7  .e66 3.098 17.0 158.0 -17.L 108.50 1 .391  
4-1320 4-7530 . I 3 2  14 .8  19.9 1 . S  ,094 93.5 ,221 1 .290  340.7 501.7 9.001 1 a 5 1 5 A  9 8 . 7  ~ 7 4 7  - 3 . 3  -1.1 07.6 .C99 
4-7590 4-7748.1 ,267 3 5 . 1  19 .9  2 .1  ,641 103.2 .413 1.165 200.4 324.7 ,6841 1.6470 19.9 1.382 - a 4  - 1 . 8  229.3 ,311  
4-7146.5 4-7920 .311  264.1 10.2 2 . 1  .e23 104.1 .258 ,785 273.4 5 4 4 . 8  ,584  ,966 88.1 .a71 2.2 21.4 18 .7  . i s 3  
11.08 9.75 3 . 8 6  L.23  5.65 1.90 11.98 l / l t 2  68.3 102,Z 36.7 . I 2 1  3.181 19.8 136.1 - 1 9 . 3  106.40 1 . 3 5 4  
,121 14.9 15.6 .9  1.096 92.3 .222 1 ,300 347.4 302.6 1.012 1.588A 99 .3  ,751 
.e68 37.3 20 .1  2.1 .634 103.2 .424 1 .133  199.3 317.0 -665A 1.6420 77.6 1.100 
,349 259.9 10.6 3 .1  1 .221  105.9 .284 .781-268.9 557.0 . 5 5 9  1.003 83.5 ,865 
81.89 9 .70  3 . 7 5  L.19 S.62 $.OS t2 .48  1/112 62.5 123.9 3L.2 ,493 3.607 L2.B 
4-7330 4 - 7 5 3 0  
4-P74&?,4 4-1930 
e r 5 m o  4 - 7 7 4 e . 4  
- 2 . 7  
- . 4  
8 . 6  
lS6 .  P 
-. 
3 . 2  
- 1 . 1  
15.9 
-22 .L  
92.6 ,097 
229.9 -349  
7.6 .193  
101.I)O 1.266 
M A R 8  ARRIVAL OATE 5 2 4 4 1 5 4 0  ( 1 3  JAN 1989) - -- 





4 - l 7 4 7 . 9  4-7900 
4 - P 3 L O  4- 7540 
4-?000 4-7747.: 
4 - 7 7 4 T . l  4 - 7 9 L O  
e170 16 .1  - 4 . 2  -1 .7  1.009 9 6 . 1  .E26 1 . 2 5 4  322.3 521.B .911 1.537A 95 .2  -124  
a303 34 .0  18.6 2.0 ,655  107.1 .429  1.203 207.1 326.8 .688A 1.7190 80 .2  1.392 
- 3 1 3  262.8 5.3 1.4 t . 2 3 2  104.2 .263 ,800 e16.6 517.2 .590 1 . O I l A  9 7 . 1  ~ 8 8 6  
13 .24  11.12 4.28 2.11 3.S4 6.64 191.42 $?/;/E 96.3 S0.J  35.8 ~ 6 1 4  3.231 1 0 - 4  
-.L 
- .2  
L.9 
155 .3  
19.9 
- . 9  
2 8 . 3  
-10.1 
39 .1  





4 1 . 1  . l a @  
110.10 I . 3 6 2  
-165 26.5 -13 .7  
, 3 0 3  34.3 18.5 
.SOL 264.8 7.5 
13.15 11.01 4.L2 
- 5 . 4  1 .090 95.7 ,223 1.265 328.0 517.5 .98A 1.9471 
e.08 5.51 6.84 lL.09 L/l/e 88.6 63.0 38.9 ,660 
e.o . S ~ T  1 0 7 . ~  .420 a.eo7 ~ 0 7 . 5  329.e .e931 i . r z i o  i ,e  1 . ~ 2 8  ao3.r . e l 2  .794 270.4 s2s.i .594 . 9 9 4 ~  
96 .1  .?e9  
80.9 1.393 
3.001 13.1 
94 .9  . m a  
1 .6  
- . e  




t . 1  
197.3 
6S.8 . O S 0  
LL6.7 ~ 3 0 2  
3 8 . 1  -16fZ 
2a0.60 1 . 3 L O  
84.3 . lo8 
227.1 -309 
io1.30 1 . ~ 4 1  
,142 9.2 3e.6 3 . 3  1.093 93.5 .#?e0 l.eI? 340.3 5 i 0 . 5  1.004 1.1691 
,303 34.5 18.0 2.0 ,656 107.1 ,428 1.205 207.3 3 2 l . 6  .6891 1.7200 
a309 L64.9 10.8 e.? 1.223 104.0 -954 ,706 P11.8 S44.1 a586 .988 
13.10 10.80 3.91 C.36 S.78  6.84 11.97 % f % l e  78.4 101.0 3S.L -629 





8 3 . e  -666  
~ 8 . e  .r4t 
-16.7 
4-7330 4-vwo . im i ~ , 8  m.0 
4 - 7 7 4 1 . ~  4-reso ,345 c60.0 10.7  
4-7600 4-7143.L ,304 35.7 18.9 




a m .  
2 00 
I1ISSlON DURATION 640 O A V  
MARS ARRIVAL DATE 8 244746 
5 OCT 191 
STOPOVER TIME I 60 0113 1986 INBOUND SWINGBY 
R A l  OECLI- 1 1 .- V 1 - P S I  I - k E N - - S H A - - T H E T l  THET2sPER1H APHEL-'PSI 2 - V  2 I 2 OECLP R A L  3PEEO2 
R A 3  OECL3 I 3 V 3 P S I  3 ECCEN SHA THE13 THE14 CERIH ACHZL PSI 4 V 4 I 4 OECL4 R A 4  0PEEC4 
R A 5  DECL5 1 5 V 5 P S I  5 ECCEN SUA THE15 THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 RA6 SPEED6 
-EVA-OVD--E_VR ---lYPr_SUN A-SUN RI(IPPA LA- - E - INC - R A P  OECLP ETA CERIC 
318.2 - 7 . 7  1.8 1.078 101.8 ,250 1.159 293.5 514.3 ,870 1.448A 96.0 .751 -2 .6  . 7  38.0 .152 
67 .6  3 2 . 0  3.2 .663 76.0 .423 1.077 159.1 302.5 .621A 1.533 73.6 1.360 -2 .7  - 8 . 7  219.7 .410 
236.9 - 4 . 4  - 1 . 5  1 .251 106.8 , 3 4 3  .e25 271.7 500.1 .542 1.109A 106.7 .902 4 .2  21.4 21.2 .316 
10.03 5 .28  3.20 6.60 4.75 14.54 2 / 1 / 2  66.1 31.2 17.7 ,357 6.516 15.6 136.7 -14 .1  100.40 1.986 
HARS ARRIVAL OATE 5 2447440 ( 5 OCT 1966) - 
- --. - 
LAUNCH A R R I V E  -SPEED~ 
DEPART SWNGBV SPEED3 
6WNGBY RETURN 3PEEO5 
PROP 
4-7210 4-7440 .238 
4-7300 4-7729.0 .e21 
4-7729.0 4-7810 .410 
13.23 
- -  - -  -_ - _ _ _  _ _  
4-7220 4-7440 ,235 324.7 - 2 . 9  2.3 1.082 $01.3 .250 1.178 297.4 508.1 .e84 1.4T3A 9 9 . 3  .T61 -3.4 e9 46.4 -159 
4 -7SOO 4-7732.7 ,213 66.1 33.9 3.8 .668 76.7 ,409 1.086 159.1 308.3 .64lA 1.330 75.6 1.362 -3 .2  -11 .1  221.6 .379 
4-7732.7 4-7860 -379 242.4 -2 .2  - . 7  1 .243 107.4 .317 .E12 272.3 504.9 . I 5 4  1.0701 103.8 ~ 6 9 3  3.6 23.6 26.4 . C 7 1  
13.16 9.60 5.23 3.36 6.78 4.37 13.71 2/1/2 5 8 . 5  35.6 22.5 a420 5.126 24.4 139.1 -23 .4  102.90 l . ? S f !  
4-7230 4-7440 ,235 330.2 4 . 3  3.4 1 .081  100.6 .253 1.200 301.2 501.9 .e91  1.503A 101.0 .771 -4 .6  -1.2 54.2 * 1 7 C  
4-7500 4-7736.0 ,208 64.5 3 6 . 3  4 .5  .672 71.3 ,398 1.092 159.1 313.7 .658A 1.326 77.3 1.363 -3.6 -14.5 t 2 3 . 0  t 3 5 2  
4 - 7 r 3 6 . 0  4-7870 a352 247.4 .2 .O 1.236 106.2 .295 .a02 272.9 510.3 .565 1.03911 101.1 .E86 3.4 L5 .7  30 .5  e237 
13.33 9.69 5.24 3.63 7.03 4.46 13.14 2 / 1 / 2  52,7 41.3 e8.2 .465 4.098 32.2 141.0 - 3 1 . 2  105.10 1.101 
4-7200 4-7450 -244  311.7 -12.5 1.2 1.073 102.4 ,251 1.138 288.8 525.6 -852 l .424A 94.7 . I 3 5  -2 .2  -1.9 24.L - 1 4 3  
4-7510 4-7726.3 ,221 68.8 30.1 2 .6  .644 76.9 .441 1.063 162.2 295.4 .595A 1.531 71.1 1.356 - L e 1  - 5 . 0  L l 9 . 6  + * S f  
4-7126.3 4-7840 . 4 5 1  232.5 -6.5 - 2 . j  1 .265 110.4 .377 .e49 271.7 494.5 .529 1.169A 110.1 .918 4 .8  18.9 16.0 ,369 
13.15 10.13 5.37 3.02 6.43 4.76 15.60 2 / 1 / 2  8 5 . 1  26.9 12.9 .295 8.929 6 . 7  136.3 2.5 96.60 2.343 
4-7210 4-Y4SO .236 319.1 - 9 . 3  1.4 1.076 101.7 .247 1.154 292.8 319.7 .869 1.439A 96.4 .743 -2.5 - .e  33.5 . l4i? 
4-7510 4-7730.1 ,211 6 7 . 1  31 .5  3 .0  .651 77.8 .423 1.073 162.2 301.7 ,619A 1.527 73.6 1.350 -2.3 -7.4 221.9 
4-7730.1 4-7810 .412 238.4 - 4 . 1  -1.6 1.254 106.8 .346 .e30 272.3 498.9 .543 1.117A 107.1 -906  4.3 21.7 22 .1  3 2 2  
12.76 9 .76  5.25 3.00 6 . 4 1  4 . 5 2  14.65 2 l l l L  76.5 30.3  16.6 ,353 6.91s 11.1 139.1 -10.0 99.90 2 . 0 9 0  
4-7220 4-7450 .230 325.9 
4-7510 4-7733.7 ,203 6 5 . 4  
4-7733.7 4-7880 .380 243.6 
12.15 9.49 
4-7230 4-7410 .228 331.9 
4-7510 4-7736.9 .198 63.7 
4-7736.9 4-7870 .3S3 248.6 
lL .10  9 .31  
- 5 . 3  1.7 1.080 101.1 
33.0 3.4 ,657 78.4 
-2 .3  - . 7  1.244 107.4 
5.15 3.06 6.46 4.34 
- . O  2.3 1.084 i 0 0 . 6  
34.8 3.9 .661 79.0 
.e .O 1.237 106.2 
5.09 3.20 6 . 6 1  4 . 2 2  
.245 1.171 296.8 513.6 
.409 1.082 162.2 307.5 
. S i 9  .e15 272.8 503.8 
13.83 2/1/2 67.8 34.7 
.e45 1.189 300.8 507.6 
.396 1.088 162.3 312.7 
.296 .e05 273.4 509.3 
13.19 2/1/2 60.2 40.3 
.a84 
.639A 
. S i 6  




2 6 . 2  
1.457A 97.9 . I 3 2  -2.9 .9  42.5 , 1 1 5  
1.524 75.4 1.360 -2 .7  - 9 . 3  223.7 .380 
1,073A 104.2 .e96 3.8 24 .0  27.4 .e79 
. * I 7  5 .431 20.3 141.1  -19.4 102.40 1 . 8 1 I  
1.461A 99.4 .761 -3 .6  .I 51.1 . l S 2  
1.521 77.0 1.362 -3.1 - 1 1 . 6  225.0 .353 
1.043A 101.5 .e66 3.4 L5.9 31.8 ~ 2 4 1  
.464 4.407 27.5 144 .0  - 2 6 . 8  I04 .3B 1 .647  
4-7240 4-7450 ,227 338.5 8 . 4  3 .5  1.088 100.1 ,248 1.211 304.7 501.6 . 9 l l  l.5lOA 100.8 .770 -4.9 -e.@ 59.1 ,166 
4-7510 4-1139.7 .195 62.1 36 .8  4 .5  .665 79.4 .389 1.094 162.4 317.4 .669A 1.519 78.4 1.363 -3.6 -14.6 225.9 3 3 1  
4-7139.1 4-7880 .331 2 5 2 . 9  2 .8 .7 1.239 105.2 .e78 . 7 9 l  273.8 515.4 .576 1.018A 98.8 .863 3.0 27 .1  54.0 -207  
12.?4 9.25 5.10 5.49 6.89 4.15 12.68 2/1/2 14.8 47.7 31.8 .547 3.647 33.6 145.6 -32.8 1011.90 1.449 
4-7270 4-1450 .223 11.3 - 2 0 . 7  -4 .6 1.104 98 .7  .267 1 .291  316.8 484 .0  .947 1.635A 104.6 ,803 3.0 35.7 72.0 - 1 6 5  
4-7510 4-1745.0 ,194 59.9 40.3 5 . 5  .668 Y9.9 .380 1.100 162.5 322.6 .682A 1.517 6 0 . 0  1.364 - 4 . 5  -19.8 226.5 .312 
4-7743.0 4-7910 ,312 258.9 6 . 6  2 . 2  1.222 104.2 ,257 .783 272.7 539.4 .582 .984A 9 0 . 2  .e70 2.4 23.4 19.8 . I 5 2  
13.08 9 .16  5 .03  3.92 7.31 4.13 11.98 1/1/2 34.3 90.6 42.7 ,620 2.745 42.7 147.8 -42 .1  106.LO 1.081 
4-7280 4-7450 .209 12.0 -10.4 -2 .7  1.110 98 .2  .277 1 .328  321.0 476.5 ,918 1.693A 105.7 .El5 .9 27.4 79.0 ~ 1 9 3  
4-7510 4-1737.7 .197 6 3 . 3  35 .3  4.0 .662 79.1 .395 1.090 162.4 314.0 .659A 1.521 77.4 1.362 -3 .2  -12.3 22S.3 -347  
4-7737.7 4-7920 .347 252.8 9 .4  2.8 1.218 105.9 .282 .776 267.9 553.4 .557 .995 84.8 .862 2 . 9  16.1 B . 4  . l e5  
13.iO 9 .01  4.02 4 .09  7.49 4.19 12.37 1/1/2 21.2 117.4 34.9 ,501  3.337 38.9 147.6 -36.9 100.40 1.370 
-- MARS A R R I V A L  OATE z 2447460 (25 M T  1986) 
4-7200 4-7460 
4-7120 4-7727.3 




4- 7220 4-7460 
4-7520 4-7734.6 
1 - 7 1 5 4 . 8  4-7860 
4- 7230 4- 7460 
4-7520 4-7737.8 
4-7737.8 4-7870 
4- 7240 4-7460 




4 - 7 1 4 L . S  1-1890 
4-72lO 4-7460 
4 - 7 5 2 0  4-7743.3 
1-7743.11 4 - 7 9 1 0  






































9 .99  
319.9 
6 5 . 5  
2 3 9 . 7  
9 .19  
326.9 






9 .08  
338.6 





2 9 7 . 1  





13 .3  
60 .6  
255.4 
6.66 
-13 .5  
29.7 
- 6 . 7  
5 .43  
-10.6 
30.8 
-4 .6  
5 .26  
- 7 . 1  
92.0 
-2 .3  
5 . 1 3  
-2.9 
3 3 . 3  




2 . 6  
1 .95  
13 .1  
36 .1  
5.0 
1.98 









4-7200 4-7470 ,253  313.3 -14.4 
4-Y726.2 4-7840 .457 235 .1  - 6 . 9  
13 .01  9.96 S.S2 
4-7210 4-1410 .240 320.7 - 1 1 . 7  
4-7130 4-7732.0 .191 62.6 29.9 
4-77lL.O 4-?690 .416 240.9 -4 .7  
12.46 9.53 (1.31 
4-7220 4-7410 -230 127 .6  -6.6 
4-7530 4-7755.9 .191 60.6 30.8 
4-7735.3 4-1060 e382 2 4 6 . 2  -2 .3  
12.01 9 . 2 0  J . 1 4  
4-7530 4 - 7 7 2 8 . ~  ,207 65.2 29 .1  
4-7230 4-74tO .e21 334.4 -5 .0  
4- 753 . I 6 6  5 8 . 7  31.r 
4- I ?f .3JS 9 5 0 . 9  .e  
PI.72 8.01 1.00 
3 340.1 -.6 
9 97 .0  8P.V 
% $256.8 P.? 
1 .o 
2.5 





2 .91  
1.3 
3.1 







3 .8  
. 7  
3 .05 
5 . 8  
4 .2 
1 .3  
3.37 
-7 .3  
4.3 
2 .2  
3.72 
-3 .0  
3.7 
2 . 7  

































102.6 .254 1.136 287.9 
79.0 .441 1.059 165 .3  
110.5 .380 , 8 5 5  272.3 
4 .56  15.74 2/1/2 96.4 
101.8 .247 1.110 292 .1  
79.8 .423 1.070 165.4 
108.9 ,348 ,834 272.8 
4.33 14.76 2/1/2 8 7 . 2  
101.1 .243 1.166 296.2 
80.4 ,409 1.'379 165.6 
107.4 .32U .619 273.4 
4.16 13.93 2/1/2 78.0 
100.5 .241 1.182 300.2 
81.0 .398 1.086 165.6 
106.2 ,297 .a07 273.8 
4.04 13 .25  2 / 1 / 2  69.4 
100.0 .241  1.201 304.3 
81.3 .389 1.092 1665.9 
lOS.2 ,278 .799 274.2 
3 .97  12.71 2/1/2 61.9 
99.4 .243 1.222 308 .3  
61 .7  . 383  1.095 166 .1  
1 0 4 , s  .264 . I 9 2  274.4 
3.93 12.31 2 i l l 2  57.0 
98.3 .255 1.270 316.7 
61.7 .381 1 .091  166.1 
104.2 .256 ,783 272.8 
3.92 11.97 111/i? 45.9 
97.8 .260 1.298 320.9 
81.3 ,391 1.090 165.9 
105.4 .275 ,778 269.2 




26 .3  


































. 5 4 4  

























1.425A 9 3 . 1  . I 2 8  -2 .1  -3 .0  19 .5  .143  
1 .521  71.3 1.354 -1.6 - 5 . 1  221.6 .454 
1 . 1 8 O A  110.5 .922 4 . 9  19.3 16.6 .375 
















16 .1  
, -2 .3  
-2.0 
1 4 . 3  
141.2 
, - 2 . 6  
I -2 .2  
I 3.6 
143.9 
-1.1 28.7 .138 
-6 .3  223.9 .414 
22.0 22.9 .328 
-6 .0  99.50 L.193 
.4 37.9 .136 
- 7 . 7  225.6 .381 
2 4 . 3  28.4 .e84 
-15.7 102.00 1.96Y 
1.468A 97.9 .751 -3.0 1.1 4 7 . 0  ,138 
1.516 76.9 1.361 -2.5 -9 .5 226.6 . S I 3  
1 . 0 4 1 A  101.8 .890 3.4 26 .0  32.7 . 2 4 4  
,483 4 .654  23.1 148 .4  -22.9 103.90 1.763 




.760 -3 .7  . 2  55.6 ,145 
1.362 -2 .6  -11.5 227.5 ,331  
.684 3.0 27 .2  3 5 . 1  .209 
29.0 146.3 -28.6 109.20 1.185 
l . S l 9 A  100.6 ~ 7 6 9  - S . 4  -4 .9  63 .8  . l 6 0  
1 . 5 1 s  79.2 1.363 - 3 . 2  -13.6 L27.0 . 5 1 8  
1,001A 96.3 .e79 2 . 7  L7.6 3 4 . 6  .la0 
,602 3 .381  3 3 . 3  149.6 - 3 2 . 0  106 .10  1 . 4 9 4  
1.591A 103.0 
l . S l 5  79.6 
.984A 90 .3  
.622 3.031 
1.636A 104 .1  
1.517 77.9 
.992 65.7 
A 3 0  3.367 
.169 5 . 7  4 0 . 1  67.7 ~ 1 7 6  
1.363 - 5 . 3  -14.4 t 2 8 . 0  - 3 1 1  
.E70 L.4 23.5 20 .2  - 1 5 e  
, 000  1 . 3  29.5 Y6.8 . l e 0  
1.362 -2 .7  -10.9 t27.4 . S l 7  
.E64 t . 7  17.4 6 . 7  ~ 1 7 6  
36.T 1SO.9 - 3 6 . 1  101.00 1 .25r  
37.3 131.5 - 3 1 . 1  104.90 1.263 
- MARS ARRXVAL DATE = 2447470 t . 4  NOV 1986) --__ 
. I  1.072 103.0 .259 1.136 286.6 535.8 .a42 1 .4301  91.5 .721 -2 .0  
2 .4  .622 81.3 . I 4 2  1.057 168.7 294.1 ,590~4 1 .524  71.1 1.353 - 1 . 3  
- 2 . 6  1.271 110.6 .383 .860 272.8 492.5 .J31  1.1901 110.9 .926 5 .0  
3.12 8 . 3 3  4.44 lS .87  2/1/2 106.3 25.6 1 1 . 9  .266 9.686 13.5 140 .4  
.6 1.075 102.1 .290 1.149 291.1 530.0 .e62 1.436A 9 3 . 3  -728 -2 .1  
2.6 .630 82.1  ,424 1.069 168.9 300.6 .616A 1.122 13.3 1.3S7 -1.7 
- 1 . 7  1.258 108.9 ,350 .838 273.3 496.9 , 5 4 5  1.132A 107.6 e912 4 .4  
2.92 6.33 4.22 14.86 2/1/2 97.7 28.9 15.2 .347 7.143 5 . 1  143.1 
.9 1 .071  101.3 .243 1.163 299.4 S24.2 .E80 1.446A 91.9 a735 -2.3 
-.8 1.248 107.4 .321 .822 273.8 501.8 . I S 8  1 .0811 104.9 - 9 0 1  3.9 
P .61  6 . 2 2  4.06 14.00 2 / 1 / 2  88.6 33.0 i 9 . J  .412 5.9S8 13.0 145.8 
2 .8  .637 82.7 4 0  I . 0 7 8  169.2 506.5 , 6 3 7 ~  i . 5 1 9  ?s.r i . 3 5 9  -1 .9  
1.1 1.080 
3 . I  ,642 
-0  1.240 
9.96 8.18 
1.4 1.083 
1 100.8 .e40 1.178 299.6 516.4 ,696 1.460A 96.11 . I 4 3  -L.6 
83.2 .398 1.08) 169.5 311.6 .SS3A i.510 78.8  1.361 -2 .1  
1 1 0 6 . 2  .e91 . E l 0  9 1 4 . 3  107.5 ,969 1.010A iOP.1 ,899 3.4 
-3 .6  
- 4 . 3  
19.6 
12.3 
-1 .9  
-s.3 
2L.L 
-2 .0  
- . l  
-6 .4 
24.8 
-12 .1  
- 7 . 7  
1 .e 













228 * 3 




. 1 A 8  










P.045 . 1 30 
. a13  
2 01 
STOPOVER TIME = 60 D A Y S  1988 INBOUND SWINGBY MI3SION DURATION f 040 D A ' i S  
M A R 3  ARRIVAL D A T E  : 2 l d 7 4 7 0  
4 NOV 1988 - .- __ 
LAUNCH ARRIVE SPEED< 
DEPART SUNGBY SPEEDS 
3WNG6Y RETURN SPEEDS 
._ __ __ 
V 1 PSI 1 ECCEN SUA THE11 THETZ PERIH -APHEL 
V 1 PSI 3 ECCEN SUA THE13 THE74 PERlH APHEC 
' V  3 PSI 5 ECCEN 3MA THE15 THE16 PERlH APHEL 
DVD EVA EVR LY_PE-SUN_A-SUN R Z P P A  - A  _ _  
PSI 2 








86 .4  
3.413 
- E  - 
__  
V 2 I 2 DECL2 RA2 SPEED2 
V 4 t 4 DECLl R A 4  SPEECt 
V 6 I 6 DECL6 R16 SPEED6 ___ INC -_-RAP DECLP ETA PERIC 
- . .. _ _  - __ _. -
R A 1  DECLl I 1 
RA3 OECL3 I 3 
R A 5  DECLS I 5 
AERO DVL O V A  
347.1 18 .9  4 . 3  
55.0 34.1 3.8 
260.0 7.1 1.8 
8.69 4.88 3.30 
4-7280 4-7470 e197 15.6 -16 .5  -3 .8 
4-7530 4-7741.3 ,163 S6.9 32 .7  3.4 
4-7741.3 4-7920 .330 257.5 9.7 2.7 




4-7260 4-7470 .213 
4 - 7 5 3 0  4-7744.8 ,180 
4-1744.3 4-7900 .307 
11.99 
__ ---- - 
1.090 98 .7  .239 1.233 312.1 501.2 .938 1.5281 
,649 84.0 .$el 1.097 '170.0 321.4 .679A 1 . 3 1 5  
1.225 104.0 ,255 ,788 2 7 4 . 5  529.0 .587 .99OA 
6 . 7 0  3.81 12.05 2/1/2 39.7 69.7 35.7 .638 
1.098 97.5 ,247 1.278 320.8 490.3 .962 1.595A 
.645 83.6 .389 1.091 169.8 316.4 .666A 1.516 
1.220 104.1 .Z70 .780 270.3 549 .9  ,569 -990  
6.54 3.87 12.17 l / l / Z  41.0 111.4 34 .1  .S52 
- MARS ARRlVAL DATE 2 e447480 (14 NOV 19681 -- 
.768 -6.0 - 8 . 1  68.A . I 5 7  
1.363 - 2 . 6  -11.6 229.4 . S O ?  
.87J 2.4 26.9 31.3 ,159 
32 .0  113.3 - 3 1 . 9  105.70 1 . 4 4 3  
.786 2.0 33.8 77.3 .169 
1 .362  -2 .3  -9 .3  2 2 9 . 0  8330 
.866 2.6 10 .4  9.4 a169 




-15 .1  
2 8 . 3  




- 4 . 8  
3 - 4 1  








- 2 . 9  
30 .5  
2 . 7  
4 . 8 8  
1.4 
3 1  .O 




7 . 1  
4 .66 
28.1 
31 .3  
8 . 8  





-6 .9  
27.9 






- 5  1.072 103.5 .266 1.137 285.5 540.4 
2.3 .612 83.9 ,443 1.057 172.2 293.7 
-2.7 1.273 110.6 .386 .E65 273.3 491.7 
8 - 3 0  6 .71  4.39 19.98 21112 115.0 25.3 
-835 1.439 8 9 . 8  .715 - l . 9  
.588A 1.521 71.0 1.3S3 - 1 . 3  
.!I31 1.199A 111.2 ,930 5 . 1  
11 .6  .285 9.863 17.7 $42 .2  
.E56 1.441A 91.0 .?el  -2.0 
.615A 1.523 73.L i . 317  -1.4 
.S I6  1.138A 108.1 .915 4.4 
14.9 .344 7.731 5.0 144.8 
- 4 . 1  12.9 
- 3 . 6  22A.9 












, 291  
. l e 7  
, 3 5 4  





1 . 7 6 7  
. i o 3  
. s 1 9  
. t e e  
1.629 
.130 . 308 
, 160  










, 502  
.339 
1.073 
. l 3 6  





. i l l  
.419 
.341 




. l e 0  
* 3 s 4  
. e 5 2  
1 . 9 4 4  
. I 2 I  
.331 
. e 1 5  
1 . 7 0 1  
,314 
, 1 8 4  
1 .677 
. l i e  
4 - 7 t i O  4-7480 
4-7540 4-7732.8 
4-7732.8 4-7850 
-246  321.6 
.197 59.3 
,418 241.9 
12.62 9 .60  
.e33 328.8 
-191  56.9 
.383 247.2 
12.01 9.25 
- 6  1 .071  102.4 .255 1.149 290.0 534.8 
2.4 .421 84 .7  .425 1.069 172.7 300.3 
-1 .7  1.260 108.9 .352 ,842 273.8 496.0 
3.02 6.43 4.19 14.95 2/1/2 107.2 28.4 
-2.4 2 o . i  
-4 .4 227.0 
22 .s  24.2 
- . 6  2 0 . 3  
- 3 . 3  228.6 
26.6 29 .9  
-8.8 101.60 
1 . 1  8 8 . ~ 0  
4- 7220 4- 7480 
4-7540 4-7736.3 




- 6  1.077 101.5 .246 1.162 294.4 529.2 ,876 1.448A 93.5 ,728 -2.2 
2.6 .628 85.3 - 4 1 1  1.079 173 .1  306.3 .636A 1.522 75.1 1.359 - 1 . 5  
-.E 1.250 107.5 .323 .825 274.2 501.0 .559 1.091A 103.2 .904 3 . 9  
2.82 6.23 4.05 14.07 21112 98.8 32.4 18.8 .410 6.117 9.6 $47.3 
.7  i . 0 7 9  100.7 .240 I . 1 7 6  298.8 S23.3 ,893 1.4584 95 .1  .735 -2.1 l . 0  37.4 
a 0  1 .241  106.2 .E98 .812 274.7 506.7 .S70 1.034A 102.3 .e94 3.4 2 6 . 3  34 .5  
2.70 6 .11  3.94 13.35 2/1/2 89.9 37.6 23.2 .480 4.982 16.8 149.9 - 1 6 . 3  103.60 
- 9  1.082 99.9 .236 1 .191  503.1 517.8 .909 1.472A 96.5 .742 -2.5 2.2 46.5 
3.0 .637 8 6 . 0  ,391 1.093 173.8 316.1 .665A 1.520 78.0 1.362 -1.8 -7.4 230.2 
a 8  1.234 105.1 .e78 .802 275.0 113.0 .579 1.025A 99.5 .E87 2 .9  27.S 37.2 
2.65 8.06 3 .88  12.77 2/1/2 80.9 44.8 27.5 . W 9 .  4.203 21.8 i S 2 . l  - 2 i . 7  104.90 
1 .2  1.084 99.3 .234 1.207 307.4 512.2 -924 1.490A 91.9 . I S 0  -9 .9  2.3 5 9 . 5  
3 .2  .640 86.3 .385 1.097 174.0 $19.4 .674A 1.S19 79.0 1.363 -2.0 -8.4 e30.4 
1.3 1.229 104.4 .264 .795 275.1 120.2 .Sa5 1.004A 9 6 . 8  .e81 2 . 6  2 7 . 9  3 7 . 0  
2.66 6.08 3.84 12.34 2/1/2 72.3 54.6 31.3 .607 3.688 25 .7  153.9 - 2 5 . 6  105.60 





4 - m o  4-7480 . a 3  341.8 
4-7r41.e 4-7880 .331 255 .8  
4-7340 4-7741.9 . l e 3  5 3 . 1  
11.41 8 .76  
4-72¶0 4-7480 .204 347.4 
4-7540 4-7743.9 ,181 51.9 
4-7r43.0 4-7890 .315 258.9  
11.25 8.19 
4-7260 4-7480 .198 351.8 
4-7340 4-7745.0 . la1 5 1 . t  
4-1745.0 4-7900 .306 260.9 
11.25 8.48 
1.9 1.087 
3 . 3  .641 
1.8 1.226 
2.77 6.18 
98.6 .E34 1.225 
86 .4  ,382 11.099 
103.9 .255 .789 
3.82 12.06 2/1/2 
98.0 ,236 1.244 
86 .4  .383 1.099 
104.0 .2S3 .785 
3 .82  11.95 2/1/2 
9 7 . 3  . E 3 8  1.264 
86 .1  .389 1.094 
104.8 .266 .781 
3.86 12.12 1 / 1 / 2  
511.7 5 0 6 . 7  
174.2 321.4 
274.8 528.3 
65.0 68 .4  
316.1 501.3 
I 174.2 321.1 
273.8 137.8 
' 63.5 88.9 
320.8 4 9 6 . 0  
173.9 317.3 
271.1 548.8 
5 52.7 109.1 
.938 
,679A 










1.512A 9 9 . 1  . 7 5 ?  
1.119 79.6 1.364 
.990A 9 3 . 9  .E78 
.642 3.381 L8 .5  
1.53714 100.2 .166 
1.519 79.5 1.364 
.984A 9 0 . 8  .a72 
.638 3 . e 8 1  30.4 
1.566A 101.3 .T I4  
1.520 78.4 1.363 
,989 8 8 . 9  ,867 
-570  3 . 4 5 0  31.7 
-1 .7  -e.r 
e.4 
1s5.2 
- r . 3  
-2 .1  
2 . 3  
115.8 
4 .5  
-1 .9  
2 .5  
1 5 5 . 3  
- . o  84 .3  
-9.1. 250.4 
27.2 32.7 
-28.S 1 0 5 . 7 0  
- i 4 . 0  72.7 
- 9 . 0  230.4 
24.4 23.7 
-30.4 104.70 
4 7 . 7  72.2 
- 7 . 7  2 3 0 . 3  
19.2 11.8 
-31.7 101.9D 












12.07 8 .69  
.e12 22.8 
.183 52.6 
-325  259.2 
11.76 8 .73  
5.6 1.090 
3 . 3  .641 
2.3 1.223 
3.38 6.78 
-6 .3  1.094 
3.1 .638 
2 . 7  1.221 
3.03 6 .44  
. 1 7 5  16.4 
.215 64.8 
,102 239.4 
11.86 8 .98  
-2 .0  1.098 96.6 .243 1 .286  325.2 491.0 .974 1.598A 102.3 .785 . 2  2 S . O  83 .e  
2.1 .603 83.1 .463 1.044 171.9 287.3 .560A 1.527 68.8 1.349 -1.2 -3 .1  222.6 
4.3 1.215 113.4 .402 .768 254.7 570.3 ,459 1.077 72.7 . E 5 3  4 .7  8.8 3S1.6 
2.87 6.28 4.63 14.98 1/1/2 41.3 140.9 21.0 ,239 5 . 4 9 2  37.3 145.4 -37 .1  88.SL 
-2.0 1.098 96.6 .243 1.288 325.2 491.0 .974 1.598A 1 0 2 . 3  .783 . 2  
2.5 .623 84.8 .422 1.071 172.8 301,s .619A 1.523 73 .6  1.357 -1.4 
3.5 1.218 109.0 .332 .774 262.3 564.6 , 5 1 7  1.031 78.8 .858 3 . 1  
2 . 8 1  6.28 4 .16  13.39 l / l / Z  41.3 134.1 25.9 .357 4.456 34.4 110.0 
4-7290 4-7480 .175 16.4 
4-7540 4-7733.1 .196 58 .9  
4-7733.5 4-7930 .411 248.9 
11.39 8 , 5 1  
25.0 03.e 
- 4 . 6  227.4 
11.8 857.7 
- 3 4 . 2  95.60 








18 .6  
,890 
,6531 




, 580  
27 .1  
.923 
.6l5A . I 8 6  
30.9 
.9 1.086 9 8 . 6  .232 1.220 311.2 S12.0 .937 l .302A 97.8 .748 - 2 . l  3.5 59.6 . I 1 8  
3.0 .636 69.2 .384 1.103 178.7 321.6 .679A 1.527 79 .6  1.365 - 1 . 6  - 7 . 1  L 3 1 . 1  . S O 1  
1.8 1.226 103.9 .254 .790 275.2 527.6 .590 .99lA 9 4 . 2  .E77 L . 3  27.4 3 4 . 0  -160 
2.54 5.95 3.94 12.08 2/1/2 73.6 67.2 33.7 .646 3.448 25.4 156.3 -25.4 105.90 1.S61 
1.7 1.068 97.9 .e31 1.237 315.7 506.7 .951 1.S23A 9 9 . 0  . ? I S  -3 .5  . S  68.3 . I 2 3  
3.0 .636 89.2 .384 1.103 178.7 321.6 .679A 1.527 79.8 1.365 -1.8 - 7 . 1  231.1 ,305 
2.3 1.223 103.9 .2S2 ,786 274.2 536.8 .588 .984A 91 .1  .E73 L.3 24.8 t 5 . 3  , 1 4 9  
2.63 6.04 3.94 11.94 e1112 66.3 81.4 34.9 .646 3.335 27.5 1 5 7 . 1  -27.3 108.00 1 .508  













1 . 4 7 1 A  
1 .528 
1 .027A 











-1  . e  
3.9 
148.5 
- 2 . 1  
- 1 . 3  
3.4 
151 .1  
-2 .2  
- 1 . 5  
2 . 9  
113 .3  
-2 .4 
- 1 . 5  
2 . 6  
1 5 5 . 1  
- 2 . 4  
- 3 . 6  
22.7 
5 . 2  
- . 8  
-4 .3  
24 .8  
- 5 . 7  
.9 
- 5 . 0  
26.5 
- 1 3 . 3  
2 . 1  
- 5 . 9  
27.6 
-18. 7 
3 .1  
- 6 . 6  
- 2 2 . 6  
2 8 . 0  
.E54 322.5 
.zoo 5 6 . 2  
,419 242.9 
13 .00  9 . 8 1  
-13 .3  
27.4 
- 4 . 9  
5 . 5 5  
-10.8 
27.8 
- 2 . 4  
5.29 
- 7 . 7  
27.9 
. 2  
5 .08 
-4 .6  
28 .2  
2.7 
4 . 9 1  
- 1 . 2  
28.4 
5 . 1  
4.75 
4-72:O 
4 - 7 5 5 0  
4- 7733.5 
4- 7220 







4- ?742. I 
4-7210  
4- 7 5 5 0  
4- 7744.9 
4-7490 






1- 7 740.0 
4- 7870 
- 3  1 . 0 7 5  102.9 ,262 1.150 288.8 539.3 
2 .3  ,614 87 .6  .427 1.072 176.7 300.2 
-1 .7  1.262 109.0 ,354  - 8 4 5  274.2 495.3 





92 .0  ,720 
7 1 . 1  1.360 
105.4 .SO6 
17 .3  
228 .e 






3 3 . 0  
230.5 
35 .2  
103.60 
41.7 




231 .1  
38 .1  
105.80 
. 2  
. l  




14 2 4 8 . 1  
I4 9.43 
.4 1 .077 101.8 .251 
2.5 .621 88.1 -412 
- .8  1.251 107.5 .324 
2.91 6.12 4.14 14.13 
1.162 293.3 533.9 
1.082 177.3 306.4 
.a27 274.6 500.3 
2 /1 /2  10Q.O 31.8 6.196 6 . 7  
. 2  
. I  
* 3  





6 .  
0 .  
2 .  
1.1 
a4 1.019 100.9 -243 1.175 297.8 528.3 
2 . 6  .627 88.5 .401 1.090 177.8 311.7 
.1 1.242 106.2 .299 .e14 275.0 306.0 
L.72 8.13 4.05 13.39 2/1/2 99 .7  37.0 
9 3 . 7  -127  
76.7 1.362 
102.5 .898 
S.050  13 .5  
4- 7490 
4 -  7 7 4 2 .  5 
4- 7880 
. 2 1 C  343.0 
. l e 6  48.9 
-331  236.7 
1 1 - 4 9  0.90 
,204 349.0 
. i s 7  4 7 . 7  
,314 259.7 
11.24 8.71 
. 5  1.081 100.1 .237 
2 .8  .631 68.8 .393 
- 8  1.235 105.1 ,279 
2.60 8.01 3.99 12.80 
1.189 302.3 522.6 
1.097 178.2 316.2 
.e03 275.3 512.3 
2 /1 /2  91.0 44 .0  
9 5 . 2  -734 
78.0 1.364 
9 9 . 7  .888 
4.274 1 8 . 7  
96.5 ,741 
79.0 t .364 
9 7 . 0  .E62 
3 . 7 5 6  22 .8  
4- 7490  
4-7744.1 
4- 7890 
.6  1.083 99 .3  .234 1.204 306.7 517.3 
2.9 ,634 89.0 .387 1.101 178.5 319.6 
1.4 1.230 104.3 .263 .796 275.4 519.5 
L . 5 4  5.95 3.96 12.16 2 / 1 / 2  82 .1  53.7 
4-7200 4-7490 ,195 354.3 1.0 
4-7550 4-7745.8 ,186 4 7 . 0  26.6 
4-7741.0 4-7900 .SO5 261.7 7.2 
11.09 8.55 4.82 
.187 358.0 






4 .51  




-1 .9  
27.6 
10.2 




5 . 4 t  
-8.6 






4- I t 9 0  4-7490 
4-7150 4-7721.6 
4-7721.6 4-7930 













-2.2 1.094 96.4 ,234 1.274 323.1 498.6 ,915 1 . 5 7 2 ~  101.0 ,771 . 3  es.8 80.8 .$eo 
1.9 .580 85.2 .493 1.027 175.0 279.3 . 5 2 l A  1 .531  65.8 1.344 -1.0 -2 .2  221.0 a560 
4.8 1.214 116.3 ,448 ,766 250.7 572.1 .424 1.100 6 9 . 1  . E 5 0  5.4 7.5 349.7 ,391 
t . 5 6  8.00 4 . 9 9  18.08 l / l / 2  4 9 . t  143.0 18.6 ,192 6 . t 0 1  38.8 141.1 -38.5 65.8L ,998 




- t . L  1.094 96.4 .234 1.274 325.1 496.6 ,975 1.512A 101.0 ,171 .3 25.8 80.8 . I t 0  
L.5 -621  80.1 .412 1.082 177.3 306.5 .636A :.$e8 75.1 1.360 -1.2 - 4 . 3  2E9.8 a083 
1.18 6.00 4.14 lL .96  l / l / L  49.L 130.4 L7.6 .410 4.187 3L.0 113.11 -31.8 98.00 1.808 
3.3 1.219 101.6 ,310 .777 265.0 101.7 .sss i.018 8o.e mi 1.1 13.4 1.e . t i 6  0 
- M  
.L 1.07 
t . 3  .61 
- .a 1.01 
3.06 6.4 
8.4 e62 
.l 1 . t4  
.e 1.07 
L.ea o . t  
R3 ARRIVAL DATE I t 4  
102.3 -257 1.164 1 
91;3 .4%5 1.088 1 
107.3 ,325 ,829 1 
4.56 14.18 t / l / C  1 
91.7 .404 1.091 1 
10o.t ,100 ,815 I 
i o i . t  .e47 1.170 t 












4 .9  4 
6 .1  
16.7 5 




-_- . 4 DEC 1968) 
8 .3  .E64 1.4631 90.6 ,713 -1.0 -.O LC.1 .145 
16.7 . S ~ L ) A  i . s i i o  7 s . i  1 . 3 1 ~  -1.0 -5.4 230.3 .sa4 
9 .7  .s60 i.099~ io1.6. ,907 3.0 t 4 . t  51.0 .cor 
e.9 .acts i . 4 6 7 ~  et .5  . n o  -1.9 1.0 ~ 0 . 4  . tar  
1.e .SS*A i . 5 4 i o  78.7 i .884 -1.1 -4.0 esi.0 ,354 
#e.4 e t . 0  .410 s.oso 10.7 ia i .9  -1a.8 IOI.OO 1 ,041  
1.3 18.6 .407 6.103 4 . 1  149.4 - 1 . 9  101.70 t.100 




lL .84  9.78 
.232 331 .3  




ITOPOVER TIRE s 60 D A Y 3  1988 INBOUND SWINGBY 
--I__ . - -  
LAUNCH ARRIVE SPEED1 RAl-<ECfi-ii---ii-PSI I-ECCEN- SUA THE71 THE12 PERIH APHEL P S I  2 V 2 1 2 OECL2 RA2 SPEED2 
DEPART SUNGBY 3PIEO3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SWA THE73 THET4 PERIH APH L PSI 4 V 4 I 4 OECL4 R A 4  SPEED4 
SWNGBY RETURN 3PEEO5 R A 5  OECLS I 1 V 5 PSI I ECCEN SWA THE15 THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 RA6 SPEED6 __ PROP- AERO-AVL O V A  _EVA -O~DEVR--TYPE- SUN A SUN R KApPA--A - E --INC -_RAP OECLP ETA PERIC 
4-7240 4-7500 e218 344.1 -5 .8  .E 1.081 100.3 .240 1.189 301.3 327.6 .903 1.474A 93.9 .726 -2.0 2 . 6  37.4 -122  
4-7560 4-7745.1 a199 44 .9  25 .8  2.5 ,627 91.9 .396 1.104 183.0 316.7 .667A 1.5410 78.1 1.366 -1.1 - 4 . 6  231.4 , 5 3 1  
4-7r43 .1  4-7880 a331 257.4 2.8 a 8  1 .236 105.1 .279 .BO5 275.6 511.7 .580 1.029A 99.9 -890 2 .9  27.7 38.8 . E l 7  
11.81 9 .20  4.96 2 .61  6.03 4.24 12.82 2/1/2 100.6 43 .3  27.0 .549 4.285 15.9 154 .1  -15.9 105.30 1.803 
4-7230 4-7100 .e06 350.2 -2 .9  . 2  1.083 99.5 .235 1.202 305.9 522.2 ,920 1.481A 95 .3  .732 -2 .0  4 .2  45 .9  e l l 5  
4-7560 4-7748.0 a198 43.7 2S.9 2 . 6  ,630 92 .1  .391 1.109 183.3 320.2 .676A 1.5420 79.1 1.367 - 1 . 2  - 5 . 1  231.4 ~ 3 1 4  
4-17411.0 4-7890 -314 260.4 5.2 1.4 1.231 104.3 .263 ,797 275.7 518.9 ,587 1.007A 9 7 . 2  .E83 2 .6  28.1 39.0 -185 
11.48 8.99 4 .78  2.49 S.91 4 .21  12.37 2/1/2 92 .1  52.9 30.7 .610 3.773 19.0 156 .0  -19.8 106.10 1.691 
4 - ? S O 0  
4- 7 746.0 
4- 7900 
el95 356.0 
. I 9 7  43 .1  
-304  262.5 
11.24 8.81 
.3 1.085 98.7 
2.7 .632 92 .2  
1 . 9  1.227 103.8 
2.42 5 . 8 4  4 .19  
.I 1.087 97.9 
2.7 .632 92.2 
2.3 1.224 103.8 
2 .41  5.83 4.19 
1.1 1.089 9 7 . 1  
2 . 6  .630 92 .1  
2.7 1.222 104.4 


















1.217 310.5 517.0 .936 1.498A 
1.111 183.5 322.3 .681A 1.5420 
.791 275.5 527.0 .591 -992A 
2/1/2 83.3 66.2 33.5 a649 
1.232 315.2 511.8 .950 1 .514A 
1.11: 183,s 322.4 .681A 1.5420 
.787 274.1 536.1 .589 .985A 
21112 74.9 84.1 34.8 ,652 
1.248 319.9 506.9 -963 1.533A 
1.108 183.2 319.5 .674A 1.5420 
. I 8 3  272.3 546.8 .579 .987 
1.265 324.8 502.1 .975 1 .5511  
1.093 182.1 309.5 .645A 1.5410 
.T79 266.5 559.9 .S45 1.012 
1 /1 /2  58 .3  128.1 28.8 .441 
ATE = 2447110 (14 OEC 19881 - 
21112 67.4 105.6 33.6 
96 .1  -739  
79.7 1.367 
9 4 . 3  .ore 
3.466 22.6 
-2 .1  
-1 .2  
2.3 
1 5 7 . 3  
-2 .3  
-1.L 
2 .2  
158.0 







1 5 5 . 1  -
5.4 54.8 . I l l  
- 5 . 1  231.4 .SO4 
27.5 35.2 .161 
-22.6 108.30 1.601 
4-7260 
4-7560 






4- 7744. 8 
4-7290 
4- 7560 
4 - 7 7 3 9 . 1  





2 6 . 0  
8 .9  
4 *47  
9 .7  
25.9 
10.0 
















9 1 . 3  ,874 
3 .347  24.9 
98.8 .753 
78.9 1.366 
8 7 . 7  .889 
3 .457  26.9 




5.8 83.3 .110 
-3.3 231.4 -304 
25 .1  2 6 . 7  .149 
-24.8 105.50 1 .530 
2 .9  7 1 . 9  . I 1 4  
-5.0 231.4 .317  
P0.4 15.L - 1 5 8  
-P6.7 103.10 S.466 
30.5 76.9 ,109 
-3 .7  950.7 ,369 
14.3 3.5 ,212 
-29.6 07.40 1.348 
.184 1.1 
-197 4 3 . 1  
-304 263.1 
11.07 8.67 
,175 4 . 5  
,198 44 .0  
,317 261.7 
11.03 8.57 
. I 7 2  19.3 
-202  47.5 
~ 3 6 9  255.7 
11.02 8 .63  
-2 .9  1.092 96 .3  
2.4 .620 91.5 
3 .3  1.220 106.9 
2.39 S.81 4.32 
- MARS ARR 
4-7230 4-7510 ,239 
4-7141.0 4-7670 .355 
12.90 
4-7L40 4-7510 ,224 
4-1570 4-7743,s . t i 6  
4-7743.5 4-7880 .331 
12.31 
4-7170 4-7741.0 ,217 
338.5 
42.7 
254 .1  
9.97 
3 4 5 . 1  
41.3 
2 5 8 . 0  
9 . 6 8  
351.4 

















t57 .5  
8.89 





2 3 . 6  
2.8 
5 .os 
















- . o  
2 3 . 7  
10.5 





- . I  
2.4 
.8 
- . l  
2.4 
1 . 4  
1 . 5 1  














e .69  
e.s i  
1.080 101.7 ,254 1.177 295.5 
,622 95.2 .409 1.109 187.6 
1.244 iO8.e .300 .817 275.6 
















6 5 . 3  
516.6 
323.5 





































1.476A 9 0 . 9  .712 -1,.8 1.3 C6.9 
1.5620 Tb.8 1.367 -.8 -3.0 231.1 
1.062A 102.9 .899 3.4 26.6 36.4 

















- 1 0 5  






















4 .63  12.84 
99.7 .e37 














-549  4.232 
1.487A 94.0 
1.5640 79.2 
1.OOOA 9 7 . 3  
.e11 3.734 
,718 -1.8 2 .9  34.0 
1.369 - . 8  -3.4 231.4 
,890 2.9 27.7 24.5 
13.3 154.6 -13.3 101.70 
-724 -1.8 4 . 8  41.7 
1.370 -.9 -3.8 L31.3 
.e84 L.5 28.0 39.8 
1 7 . 1  156.4 -11.1 io6.70 
4-1250 4-7110 ~ 2 1 0  
4-1170 4-7745.5 .e14 
4 - 7 7 4 5 . 8  4 - l890 . I 1 4  
11.95 
4-1260 4-7510 .197 
4-7170 4-1146.7 .214 
4-7746.7 4-7900 .304 
11.63 
4-1270 4-7510 .185 
4-1570 4-7746.8 ,214 
4-7146.8 4-7910 ,302 
11.39 
1.084 98.8 .e32 1 .216  309.7 
.631 9 5 . 6  ,393 1.123 188.8 
1.227 103.8 ,253 .792 275.7 
5 . 8 1  4 .59  12.07 W 1 / 2  93 .1  
1.086 98.0 .229 1.230 314.5 
.631 95.6 -392  1.124 188.8 
1.224 103.7 ,210 .?88 274.9 
5.73 4 . 5 9  11.93 21112 84.5 
1.088 97.2 .227 1.244 319.4 
.629 95.5 .396 1.120 188.5 
1.222 104.3 .e59 .784 272.7 
1.10 4 .61  12.02 2/1/2 76.0 
1.498A 95.3 ,730 -1.8 6.4 4 9 . 9  
1.5650 79.9 1.371 - . O  - 4 . 1  2 3 1 . 2  
.993A 94 .5  ,879 2.3 27.6 36.2 
,652 3 . 4 3 3  20.0 157.7 -19.9 106.90 
1.511A 96.5 .731 -1.7 8.1 58.4 
1.5640 79.9 1.371 - .9  - 4 . 1  231.1 
.985A 91.5 .e74 2.2 L5.3 21.9 
,657 3.314 22.3 158.4 - 2 2 . 2  106.20 
4-7210 4-7S10 .174 
4-7570 4-7745.3 .e15 






1.544A 9 8 . 6  
1.5620 78.5 
1.008 8 2 . 8  
,463 3.926 
.743 -1 .7  10.0 68.7 
1.370 - .9  -3.8 231.3 
.870 L .3  20.8 16.5 
24.5 158.3 - 2 4 . 2  103.90 
. 7 5 0  -1.0 15.8 74.3 
.e64 2 .8  15.0 5.2 
27.5 156.L - 2 7 . t  98.60 
1.367 - . a  -2 .9  e3i.i 
(-IPSO 4-7510 .163 
4 - 7 5 7 0  4-1740.5 .218 
4-1740.5 4-7930 .360 
11.14 
1.090 96.3 ,226 1.259 324.4 
e621 95.1 6411 1.107 187.4 
1.220 106.5 .293 -780 267.5 
5 . 6 1  4 .68  12.63 21112 67.7 
- WAR3 ARRIVAL DATE = 2441520 (24 OEC 19881 
4-7240 4-7520 .231 346.1 
4-7880 4-7743.9 .238 38.5 
4-7743.9 4-7660 -331 L56.5 
18.16 10.35 
4 - 7 2 5 0  4-7520 .e15 152.4 
4-7745.9 4-7890 .313 261.8 
12.67 10.09 
4-rsao 4-7745.s .288 31.7 
-1 .2  
21.6 
L.8 
5 . 1 8  
-4.9 
21 .5  
5 . 3  
4 . 9 1  
-2 .7  
ei.5 
7.4  








-3 .8  
2 5 . 8  
10.8 
4.23 
- .3  










2 .41  
-.I 
2.3 




2 .7  
2.21 





















































.408 1 . 1 3 5  
.279 ,807 




' 116.9 42.3 
, 303.8 531.3 
~ 194.2 322.4 
1 276.2 518.0 
' 109.8 51.6 
I 308.7 528.3 
' 194.5 324.6 
, 276.0 526.0 
' 102.2 64.8 
313 .1  521.5 
194.6 325.0 
1 275 .1  5 3 5 . 1  
94.1 82.0 
' 316.7 516.8 
~ 194.2 322.5 
273.1 54S.3 
t 85 .7  103.2 
t 323.9 512.3 
1 193.1 314.3 
Z68.3 557.1 
! 77.4 125.0 
.a93 
.67lA 
































































8 8 . 2  
3.321 
97.4 














17 .6  
.729 
1.376 










-1 .7  - .o 
L.9 
154.7 




- . e  
2 . 3  
LIT. 1 
d 2 . 4  - .6 
2 .1  
858.4 
-1 .2  
- . 6  
2 .2  
f38 .4  
-.3 




-2 .5  
21.8 
-10.9 







9 .4  
- 2 . 9  
2 5 . 5  
-19.6 
12.5 
-2 .7  
11.1 
- 2 1 . 6  
19.9 
-2 .2  











45 .9  
230.4 
37 .0  
107.10 
$ 3 . 7  
130.3 



























. 3 1 3  
* l ¶ ¶  
1.425 
-091 








.a00 1 . 1 4 0  
.e53 .793 
12.08 2/1/2 
4-7210 4-7520 .e01 3 5 8 . 5  
4-1180 4-7741.1 .237 37.e 
12.21 9.88 
4 - I 7 4 ? . 1  4-1900 .so3 ~ 1 3 . 7  
4-7170 4-7920 ,188 
4-7580 4-7747.3 .237 
11.98 
4-7280 4-7520 ,175 
4-7560 4-7745.8 .237 
4-7745.8 4-7920 .313 
1 1 . 7 3  
4-7290 4-7520 .165 
4-7141.5 4-7930 .354 
11.19 
4 - 1 1 4 7 . 1  4-701a ,301 
4 - 7 a 1 o  6-7741.1 .e39 
4.3 
3 7 . 1  
S64. I 
9.66 









.P I0  .788 
11.93 2/1/2 






12.55 2/ l /P 
. 4 i 5  1.12e 





4 -7580  
4- 7 14 7 * 1 
4- 7180  
4-7590 
























1 O . t  




4 . t s  
- 4 . t  
18.9 
10.7 
4 . m  
- 
- .8  1.085 99.4 .e39 1.211 307.6 530.6 
2.2 ,642 103.2 - 4 1 1  1.168 200.6 326.5 
1.9 1.228 103.7 -253 ,793 276.2 125.6 
2.47 5.89 5.89 12.08 2 / 1 / 2  110.4 63.8 
- . I  1.086 98.4 .e32 1.229 312.1 525.9 
2.L a643 103.3 .410 1.168 POO.1 527.0 
0.3 1.225 103.6 -249 .189 275.4 534.6 
L.31 5.13 5.89 11.93 2/1/L 103.0 81.1 





8 0 . 6  1.383 
91.8 .e15 
3.098 1 7 . 8  
-1.4 - .4 
191.3 
- 1 . t  
- .4  
198.0 
-.s 
- . 4  






- .e  
- . L  
L . ¶  
1JO.C 
t . t  





-15 .0  
10.1 
-1.9 








11.9 ..et. t 
19.9 




















t L 9 . 9  







-943  1,515A 
.689A 1.6480 
-592  .985A 








3 t . t  .493 












-1.0 1.087 97.4 
L.1 .641 103.2 
L .7  1.P43 104.1 
t.19 5.8P 1.90 
-1.8 1.089 96.5 
t . 1  -634 1OS.L 
3.1 1.LLl 105.B 
t . 11  8.14 1.85 
kAR3 ARR 
-1.7 1.089 S0.7 
L.0 ,849 107.5 
3.1 l.Lt1 10s.r 
t .11 3.14 3.80 
- 
.228 1.242 317.9 I 
.413 1.165 L00.4 3 
.eS6 .765 L73.4 5 
i 1 . 9 8  t / l / 2  85.1 1 
apt4 l * 2 5 4  3e3.C I 
.414 1.153 199.3 5 
.LO4 .?el L68.3 I 
lL .43  L l l l L  81. i  I 
.228 l . L J 4  322.3 1 
.437 1.193 M8.1 3 
.LO1 . 7 8 t  t89.5 9 
W . 4 t  L / l / t  08.11 1 



































I -  1741. L 
9 5 . t  .7L4 
7 8 . t  1.390 
33.9 .e30 
3.111 to .3  
. O I L  
,8411 
.la* 
1 . to t  
. I t 0  18.1 
.3B4 3s.1 
,145 L80.9 
1 8 . t 1  11.13 
2 03 
MISSI0N DURATION i 680 D A Y S  
M A R S  ARRIVAL CATE f Z647410 
8TOPOVER T I M E  % 60 DAY8 1988 INBOUND SWINGBY 
OCT ieae _ _  _ _  .
LAUNCH *6iVE-iPEEOl- R A l - O E C L F I - I  ->-< - P S I  17CCEN SUA- THE11 THET2 PERIH APHEL - P S I  2 -  V 2 I 2 OECL2 RA2 SPEEC2 
DEPART 8WNGBY SPEED3 RA3 OECL3 I 3 V 3 PSI S ECCEN SUA THET3 THE14 PERIH APHEL PSI 4 V 4 I 4 OECLl R A 4  6PEECd 
8WNGBY RETURN EPEE05 R A 5  OECL5 I 5 V J PSI 5 ECCEN SMA THE15 THE16 PERlH APHEL PSI 6 V 6 I 6 OECL6 RA6 WEE06 
3UH-A- SUN R _K_1PPA--_;A -- - - I N C - -  RAP OECLP ETA PERIC 
447440 ( 5 OCT 1968) - -  - - - 
.260 295.3 -16.4 
e213 66.1 33.9 
,379 242.4 -2 .2  
13.45 10.22 5 .61  
1.3 1.066 103.8 ,263 1.113 281 .1  532.1 ,820 1.406A 92.6 .72? 
3 . 8  .668 Y6.7 ,409 1.086 139 .1  308.3 .641A 1.530 75.6 1.362 
- . 7  1 .243 101.4 .317 .e12 272.3 104.9 .114 1.07OA 103.8 .E93 
3.23 6.63 4 . 5 1  13.77 2 /1 /2  93.6 35.6 22.5 ,420 5.128 24.4 
-1.8 -4 .9  
-3 .2  -11.1 
3.8 23.8 
i 3 9 . 1  -23 .1  
- 2 . 1  - 2 . 6  
-3 .6  - 1 4 . 5  
3.4 25.7 
141.0 - 3 1 . 2  
-2.4 - . 6  
-4 .7 -19.5 
3 .0  27.0 
141 .6  -38.5 
10.3 
221 - 0  
26.4 
102.90 
19 .1  














. e 3 1  









1 . 8 5 1  
.148 







- 1 4 2  
. S I 6  
.179 
1.25V 




. i s2  









4-7190 4 - 7 4 4 0  
4-7300 4-7736.0 
4- I l 3 6 . 0  4- I 870  
4-1200 4-7440 
4 - I S 0 0  4-7759.3 
4-7739.3 4-7880 
- 
.211 303.3 -14 .1  
-208 64.5 36.3 
-352  247.4 .2  
!3 .07  9.94 5.49 
1.4 1.070 103.0 ,256 1.127 285.8 526.6 .a38 1 . 4 1 5 A  94.S ,735 
4.5 .672 77.3 .398 1.092 159.1 313.7 .658A 1.526 77.3 1.363 
.O 1.236 106.2 .295 .a02 272.9 510.3 ,565 1.039A 101.1 .686 
3.13 6 .14  4.46 13.14 2/1/2 84 .1  41.3 28.2 .485 4.098 32.2 
5 . 5  .676 77.8 . 3 8 I  1.096 159.1 319.0 .672A 1.524 78 .9  11.361 
3.12 6.53 4.42 12.66 2/1/2 74.8 48.2 35 .1  . I 4 7  3.281 39.8 
1.5 1.074 102.3 ,252 1.142 289.6 520.4 .a55 1 . 4 2 9 ~  96.3 ,743 
.7  1.231 105.2 .27e .796 273.6 515.8 .575 i . o i 7 ~  98.7 .e82 
- MARS ARRIVAL DATE = 2447450 ( 1 5  M T  19881 -- 
.243 311.0 -11.3 
,207 62.5 39.8 
-332 252.4 2 .6  
12.91 9.78 1.37 
-- 
4-7180 4-7410 .268 295.9 - 1 7 . 1  
4-7510 4-7733.7 a203 61.4 33.0 
13.41 10.09 5.75 
4-1733.1 1-7860 .380 243.8 -2 .3  
1.1 1.065 
3.4 .657 






























. tee  1.112 eeo.5 537.8 
.409 1.082 162.2 307.1 
.519 ,815 272.8 503.8 
13.81 2/1/2 104.2 34.7 
,814 1.410A 9 0 . 8  ,721 -1.8 -6 .2  5 .9  
.639A 1.524 75.4 1.360 -2 .7  -9 .3  223.7 
,556 1 . 0 7 1 A  104.2 -896  3.8 24.0 27.4 
21.1 .417 S.453 20.3 141.7 -19.4 102.40 
4-7190 4-7450 ~ 2 1 3  304.0 -11.1 
4-1510 4 - I 7 3 6 . 9  e198 63 .7  34 .8  
4-7r36.9 4-1870 .313 248.6 .2  





.258 1.124 284.7 531.8 .E34 1.415A 92.8 ,728 -2 .0  -4 .0  14 .9  
.398 1.088 162.3 312.7 .656A 1.521 77.0 1.362 - 3 . 1  -11.6 22s.O 
13.19 2/1/2 95.1 40.3 26.2 .484 4 . 4 0 7  27.5 144.0 -26.8 104.30 
.251 1.138 288.6 525.8 .e52 1.424A 94.7 .735 -2.2 -1 .9  24.2 
,389 1.094 162.4 317.4 .669A 1.519 78.4 1.363 - 3 . 6  - 1 4 . 6  225.9 
.278 .791 273.8 515.4 .576 1.018A 98.8 ,883 6 . 0  2 7 . 1  34.0 
12,68 2/1/2 85 .7  47.7 31.8 ,547 3.647 33.6 145 .8  -32.8 lOS.90 
.247 1.154 292.8 519.7 .E69 1.439A 96.4 .743 -2.5 - . 2  33 .5  
.382 1.098 162.4 321.3 .679A 1.518 79.6 1.364 - 4 . 2  -18.2 226.3 
,264 .791 274.2 522.1 . S O 2  1.000A 96 .2  .618 2 .7  27.5 33.9 
12.30 2/1/2 76.5 57.4 37 .7  -601  3.092 38.8 146.4 - 3 8 . 0  107.20 
,296 .eo5 273.4 509.3 .567 1 . 0 4 3 ~  101.5 3.4 2s.9 31 .6  
4-7200 4-7450 .e44 311.7 -12.5 1.2 1.073 
4-7510 4-7739.Y .195 62 .1  36.8 4.5 ,665 
4-7739.7 4-7880 .331 252.9 2 .6  - 7  1.232 
12.14 9 .52  5.37 3.02 6.43 
4-7210 4-7450 -236  319.1 -9 .3  
4 - I 5 1 0  4-774C.l .194 60.6 3 9 . 2  
4-1742.1 4-7890 -316  256.6 4 .9  
l Z . 3 7  9.38 1.25 
4 - I 2 2 0  4-7450 e230 325.9 -5 .3  
4-7110 4-7743.9 .195 59 .2  41 .3  
4-7743.9 4-7900 ,308 259 .1  7 . 0  
12.35 9.29 S.lS 
4-7230 4-74SO ,226 331.9 - . O  
4-1510 4-7143.0 -194 19.9 4 0 . 3  
12.42 9 .22  1 - 0 9  




3.00 6 .41  
1 .7  1.080 
1.8 -669  
1.8 1.221 
3.06 6 .46  
,241 1.171 296.8 513.6 
.378 1.101 162.6 324.2 
.256 ,788 214.3 129.4 
12.01 2/1/2 67.8 70.4 
.884 1.457A 97.9 ,752 -2.9 - 9  42.5 
.885A 1.516 80.4 1.365 -4.8 -21.6 226.6 
,186 .989A 9 3 . 6  ,871 2.4 2 6 . 8  30 .5  
,898 1 . 4 8 l A  99.4 .761 -3 .6  .S 11.1 
.682A 11.117 80.0  1.364 -4 .3  -19.0 220.5 
.Sa2 .984A 9 0 . 2  .E70 2 .4  23.4 19.8 
42.7 .620 L .741  4 2 . 1  147.8 -42 .1  106.20 
43 .1  0.122 42.0 146.8 - 4 1 . 9  io8.10 
C.3 1.084 
S.3 .a68 
2 . 2  1.222 
3.20 6 - 6 1  
.241  1.189 300.8 507.6 
.380 1.100 162.5 322.8 
,257 .763 272.7 539.4 
11.98.2/1/2 60.2 90 .6  
* - l e 4 0  4-7450 e227 636 .1  8 . 4  
4-7737.1 4-7920 -347  252.8 9.4 
12.78 9.30 5 . 1 0  
4-1510 4-7737.1 . i s7  63.3 35.3 
3.3 1.088 
4.0 .662 
2 . 8  1.218 
3.49 6.89 
.248 1.211 304.1 501.6 ,911  1.51OA 100.8 ,770 -4 .9  -2 .8  S 9 . 1  
,595 1.090 162.4 314.0 .659A 1.121 77.4 1,362 - 3 . 2  -12.3 225.3 
,282 .776 267.9 553.4 , 5 1 7  .995 84 .8  ,862 2 .9  1 6 . 1  3.4 
12.37 2 / 1 i 2  14.8 117.4 34.9 .so% 3.337 38.9 141.8 -38.9 100.40 
- - MARS ARRIVAL DATE = 2447460 (25 OCT 1988) - 
4-7190 4-7460 -259  304.7 - 1 1 . 9  
4-7120 4-7737.8 .191 61.7 3 3 . 3  
4-7737.8 4-7870 a353 249.8 . 2  
12.90 9.68 5 . 6 3  
.9  1.069 103.5 .263 1.124 283.6 536.8 ,828 1.420A 31.1 .721 -1 .9  -S.l 10 .7  ,153 
3.4 ,811 81.0 ,398 1.086 165.8 312.1 .654A 1.518 76.9 1 .361  -2.5 -9 .5 226.8 .353 
3.23 6.63 4.04 13.25 2/1/2 105.3 39.3 24 .8  .483 4.6114 23.5 146.4 -22.9 103.DO 1.763 
4-7200 4-7460 .24? 312.5 - 1 3 . 5  1.0 1.072 102.8 .254 1.136 287.9 S30.9 ,848 1.425A 93 .1  ~ 7 2 8  -2 .1  -3.0 1 9 . B  ~ 1 4 3  
4 - 7 3 2 0  4-7740.4 a 1 8 7  6 0 . 1  34 .7  3.8 ,655 81.3 ,389 1.092 101.9 316.6 ,667A 1.517 78.2 1.362 -2 .6  -11.9 227.5 .331 
411740.4 4-7680 .331 213.9 2 .6  . 7  1 .233 lOS.2 .278 ,799 274.2 514.6 ,577 1 .0201  99 .0  $884 3 . 0  27.2 3 5 . 1  .e09 
12.42 9 .39  5.43 3.02 6.43 3.97 12.71 2 f 1 / 2  96.4 46.7 29.8 ,548  3.894 29 .0  148.5 -28.6 105.20 1 . 5 8 1  
.o 1.239 106.2 .297 .a01 213.8 508.3 .568 1 . 0 4 7 ~  101.8 ,890 3.4 26.0 32.7 .e44 
4-7210 
4- I 742  .I 
4- 1220 
4- 1520 
4- ? ? A S . ?  
4-7230 
4-7320 
4- I743.  3 
4 - 7 t 4 0  
4- V l Z O  
1- Ill$. ? 
4- 
.237 








. l e 5  
. 3 l l  
1 t . 6 6  
.217 
8 188 







- 1 0 . 6  
3 6 . 1  
5.0 
5 .26  
1.1 1 .075  101.8 .241  1.150 292.1 525.0 
4 . 2  .657 81 .7  ,383 11.095 166 .1  320.0 
1.3 1.228 104.5 .e64 .Y92 274.4 521.6 
2 .91  6 .32  3.93 120.31 2 /1 /2  87.2 56.8 
.E66 1.435A 94.8 . I 3 8  
.676A 1 . 5 1 5  19.2 1.363 
.583 1.00lA 9 6 . 3  .e79 
34.4 .SO2 3.381 33.3 
.E82 1.4491 96.4 ,743 
.68OA 1.515 79.8 1.364 
,586 .989A 93.5 .E75 
37.9 .634 3.078 38.2 
,897 1.468A 97 .9  .751 
,679A 1.515 79.8 1.363 
. I 8 2  .984A 90 .3  , 810  
3 8 . 1  .622 3.031 57.3 
,911 1.49lA 99 .3  .760 
a663A 1.517 7Y.9 1.362 
.564 .992 6 5 . 7  ,664 
34 .6  . 5 3 0  ?.367 56.7 
IOV 19881 -. -- 
-2 .3  -1 .1 28.7 
- 3 . 2  -13.6 2 2 7 . 9  
2 . 7  27.6 34.6 
149.8 - 3 2 . 9  106.10 
- 2 . 6  .4 37.9 
-3.4 -15 .0  228 .1  
2.4 26 .7  3 0 . 0  
110.9 - 3 9 . 9  106.20 
-3 .0  1 . 1  47 .0  
- 5 . 5  -14.4 228.0 
2.4 23.5 20 .2  
1 9 1 . 1  - 3 7 . 1  104.90 
- 8 . 7  . 2  55.6 
1 . 1  1 1 . 4  6 . l  
150.9 - 3 6 . 7  101.00 
- 2 . 7  - 8 0 . 9  ee7 . r  
.138 
,316 
. l a 0  
1 .434  
,138 
* 108 
. l  s9 
1.317 
e136 














4- I 920  
326.9 
5 8 . 0  
259.2 
9 .04  
-7 .1  
57.0 
7.0 
5 .13  
1 .3  1.078 101.1 .243 1.166 296.2 519.0 
4.5 ,618 81.8 ,360 1.098 106.2 322.0 
1.8 1.225 104.1 ,216 .787 274 .1  929.6 
2.88 6 .29  3.91 12.01 2/1/2 78.0 70.8 
1.6 1.062 100.5 .241 1.182 300.2 513.1 
4 . 3  ,658 8 l . Y  .381 1.097 166.1 321.2 
2 . 2  1.222 104.2 ,256 .783 272.8 539.2 
2.92 8.33 3.92 11.97 2/1/2 69.4 90.2 
2 .8  1.06) 100.0 .e41 1.201 304.3 507.2 
3 . 7  ,654 0 1 . 3  ,391 1.090 165.9 315.4 
t . f  1.219 105.4 . e 7 1  ,778 269.2 5 5 1 . 5  
3.05 6.46 3.99 12.25 2 /1 /2  61.9 111.1 
333.3 
56.3 
2 5 9 . 2  
8 .94  
330 .8  
60.6 
253.4 





5 - 0 2  
2.9 
34 .3  
9 .5  
4.95 - -- MARS ARRIVAL DATE 2 2447470 ( 4 F 
4-7190 4 - 7 4 1 0  .266 305.5 -16.7 . I  1.069 104.0 .271 1.124 282.3 1 4 1 . 1  ,820 1.429 89.4 .711 -1 .6  -5 .6  7 . 5  
4-7110 4-7738.0 ,166 58.7 31.7 3 . 1  .642 83.2 .398 1.085 169.S 311.8 .653A 1.518 76.8 1.361 - 2 . 1  - 7 . 1  228.3 ~ 3 5 3  
4-7138.e 4-1670 ,353 250.9 . e  .O 1 .240 106.2 .297 .810 274.3 S07.3 ,569 1.050A 102 .1  .a92 3 . 4  26.2 3 3 . 5  a247 
13.15 9 .73  5.79 3.42 6.62 3.95 13.30 2 / l l 2  114 .4  38.b 23 .8  .481  4.813 19 .9  146.5 -19.5 103.70 1 . 8 5 1  
4-7200 4-7470 e213 313.3 -14.4 
4-7741.2 4-7880 a331 254.9 2.7 
l e a s 2  9 .40  5.52 
+ 1 1 3 0  4 - 7 1 6 i . r  1 1 . 0  32.1 
.7 1.072 103.0 
3.4 ,641 63 .6  
- 7  1.234 105.2 
3.12 8.S3 3.87 
.8 1.071 102.1 
3.6 .646 63 .6  
i . 3  1.229 104.4 
L.92 6.33 3.83 
.9 l.OY7 101.3 
3.8 .649 64 .0  
S.8 1.225 104.0 
L .61  6 . 2 2  3.81 
1.1 1.080 100.6 
3.7 ,649 83.9 
. k e r n  6.18 3.82 
1.4 1.083 99.9 
3.4 - 6 4 1  83.8 
11.1 8.L20 109.1 
e.3 1.222 104.1 





1.136 286.8 5 3 5 . 8  
1 .091 169.7 316.2 
,800 211.6 513.6 













. ? e l  
8.362 
.e86 
25 .2  
.728 
f . 3 6 3  
.E80 
29 .2  
-2 .0  
-2 .3  
3.0 
1 J O . S  
-2 .1  
-2 ,s  
2 . 6  
1B2.2 
- 3 . 8  
- 9 . 2  
27.4 
-24.9 
-1 .9  
-10.6 
2 1 . 8  
- 2 9 . 0  




4-1210 4 - I 4 ? 0  e240 320.7 -11 .7  
4-7130 4-7743.2 e l 8 1  5 1 . 1  33.5 
4 - 1 1 4 3 . 8  4 - I 6 9 0  -315 258.0 S . 0  
12.07 9.15 5.31 
4-1220 4-7470 ,230 327.8 -8.8 
4-1150 4-1744.3 a 1 8 0  6S.0 34.1 





1.149 291.1 530.0 
1.09) 169.9 319.5 
,793 274.8 520.9 























9 8 . 7  
3.262 
24 .O  
229.3 
35 .8  
























1 O J . I O  11.76 8.96 5.14 
4-1470 ,221 334.4 - 5 . 0  
4-7r**.o . i e i  15.2 33.9 
4-1910 .SO9 e60.2 8 .7  
tl.18 8.82 5 .00  
4- l e 3 0  




4- 1141 .a 
I.lY8 299.6 518.4 
1.097 1 r O . O  321.0 
,784 L13.3 538.4 
L / f / 2  I9 .S  88.5 
1.460A 
















13 .0  






1-7470 . t i 3  340 .1  - . 6  
4-7141.11 ,183 56.9 32.9 
4-T02O .330 857.3 9.7 
11 .5J  8.16 4.89 
* e38 




3 .4 IJ  -- UAR8 ARRXVAL OAT€ a L441480 (14 NOV 1 
.I 1.0YP 103.5 ,260 l . i S ?  LIS.9 140.4 ,835 1.439 8 9 . 8  . Y l l  -1. 
.E 1.234 1OI.l ,278 . 8OL L 1 I . O  513.0 . 9 ? 9  1.OLBA 
3.30 8 . 7 i  3.88 1t .77  1?f l / t  i1S.O 44.8 L7.5 .J40 4 
3.0 . 63 t  86.0 ,391 1.003 113.8 318.1 .80IA 1.5LO 
4-7200 
4-?l)40 
4 - f f 4 1 . 9  
4-7400 . t 6 1  314.L - 1 S . l  
4-Y741.9 ,183 53.1 30.5 
4-?880 ,331 L S 9 . 8  2.7 
l t . 8 3  0.54 5.6? 
2 04 
MlSSICN CURATION E 660 C A I 3  
HARS ARRIVAL C I T E  5 244749.0 
14 NOV 1988 
LAUNCH ARRIVE SPEEOI R A 1  CECLl I 1 V 1 P S I  l i C C E N  SMA THE11 THE12 P E R I H  APHEL P S I  2 V 2 I 2 CECL2 R A 2  Sf'EEC2 
D E P A R T  SUNGBY WEE03 RA3 OECL3 I 3 V 3 P S I  3 ECCEN SHA THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 R A 4  SPEEC4 
SUNGBY RETURN 9PEEC5 R A 5  OECL5 I 5 V 5 P S I  S ECCEN SMA THE15 THETI  PCRIH APHEL P S I  6 V 6 I 6 OECL6 R A 6  SPEEC6 
-- - _  PROP AERO CVL O V A  _ _ E V A -  OVyO-FVR- TYPE SUN SUN R !_*!PA - - - A  E -_ INC RAP CECLP E T A  P E R l C  
4-7210 4-7480 . 2 4 6  321.6--12.6-- .6 1 . 0 7 s  102 .4  .255 1 . 1 4 9  290.0  534.8 .e56  1.44lA 9 1 . 8  ,721 - 2 . 0  - 2 . 4  20 .1  -143  
4-7540 4-7743.9  .181 51.9  3 1 . 0  3 . 2  .640 8 6 . 3  ,385 1.097 1 7 4 . 0  319.4 .674A 1 . 5 1 9  79 .0  1.363 - 2 . 0  -8 .4  230.4  e 3 1 5  
4-7743.9  4-7890 .3is 258.9  5 . 1  1.3 1.229 104.4 .e64 .795 275.1 520.2 , 5 8 5  1 . 0 0 4 ~  9 6 . 8  .e81 2 . 6  27 .9  3 7 . 0  .182  
12 .28  9 . 2 5  5 . 4 1  3.02 6 . 4 3  3 .84  12.34 2 /1 /2  1 0 7 . 2  54 .6  3 1 . 5  .607 3 .666  2 5 . 7  1 5 3 . 9  - 2 5 . 6  105.60 1 . 6 2 9  
STOPOVER TIME E 60 DAY9 1988 INBOUND SWINGBY 
.. ._ __ __ 
4-7220 4-7480 .233 328.8  - 9 . 7  . 6  1.077 1 0 1 . 5  .246 1 .162  294 .4  529.2 ,876  1.44bA 9 3 . 5  .728 - 2 . 1  - a 6  28.5 
4-7540 4-7745.0 .181 5 1 . 1  3 1 . 4  3 . 3  .641 86 .4  .382 1.099 174.2 321.4 ,679A 1 .519  7 9 . 6  1 . 3 6 4  - 2 . 1  - 9 . 1  230 .4  a 3 0 6  
4-7745.0  4-7900 .306 260 .9  7 . 1  1 . 8  1 .226  103 .9  .255 ,789  274 .8  528 .3  ,688 .990A 9 3 . 9  e078 2 . 4  2 7 . 2  32.7 *160 
11.84 9 . 0 2  5 .20  2 . 8 2  6 . 2 3  3 . 8 2  12.06 2 / 1 / 2  9 8 . 8  68 .4  34.4 .642 3.381 28 .5  155 .2  - 2 8 . 5  IO5.70 1 .529  
4-7230 4-749.0 . 2 2 i  3 3 5 . 5  - 6 . 5  . 7  1 .079  100.7 .240 1 .176  298.8 523 .5  . e93  1.458A 9 5 . 1  .735 - 2 . 3  1 . 0  
4-7340 4-7744.9  . l e i  5 1 . 2  3 1 . 3  3 . 3  .641 86 .4  .383 1.099 1 7 4 . 2  321.1 .6781 1 .519  79.5 1 .364  - 2 . 1  - 9 . 0  
4-7744.9 4-7910 .307 261 .3  8 .8  2 . 3  1 . 2 2 3  104 .0  . Z 5 3  .785 273 .8  537.6 .586 .984A 9 0 . 8  -872 2 . 3  2 4 . 4  
11-51  8 . 8 1  5 . 0 3  2 . 7 0  6 .11  3.82 11 .95  2 /1 /2  8 9 . 9  8 6 . 9  3 5 . 5  ,638 3.281 30.4 115.8 - 3 0 . 4  
4-7240 4-7480 .213 341.8  - 2 . 9  .9 1 .082  9 9 . 9  .236 1.191 303.1 517.8 .909 1.472A 9 8 . 5  .742 -2.5 2 . 2  
4-7540 4-7742.7 ,183 5 2 . 6  3 0 . 7  3 . 1  .638 86.1  .389 1.094 173 .9  317 .3  .669A 1 , 5 2 0  78 .4  1.363 -1.9 - 7 . 7  
4 -r742.7  4-7920 ,325 7 5 9 . 2  9 . 8  2 . 7  1.221 104.8 .e68 . I 81  271.1 548 .6  ,574 ,989  8 6 . 9  .E67 2 . 1  19.2 
11.39  8 . 7 4  4 . 8 8  2.65 8 . 0 6  3 . 8 6  12 .12  2 /1 /2  8 0 . 9  109.1 33.7 , 5 7 0  3 . 4 5 0  31.7 153 .3  -31 .7  
4-7250 4-7480 ,204 347.4 1 . 4  1 . 2  1.064 9 9 . 3  .234 1 .207  307.4 512 .2  ,924 1.490A 9 7 . 9  .750 - 2 . 9  2 . 3  5 5 . 5  * l z S  
4-7540 4-7725.3  .215 6 4 . 8  2 7 . 9  2 . 1  .603 8 3 . 1  .463 1.044 171 .9  287 .3  . 5 6 O A  1.527 68 .8  1.349 - 1 . 2  - 3 . 1  2 2 2 . 6  ,502  
4-7725.3 4-7930 .502 239.4 9 . 5  4 . 3  1 .215  113 .4  .402 .768 254 .7  570.3 .459 1.077 72.7 .e53 4 . 7  6 . 6  3 5 1 . 6  .339 
12.05 9 . 3 8  4 . 7 5  2.86 6.08 4 . 6 3  14.98 2 /1 /2  12.3 140 .9  21.0 .239 5 . 4 9 2  3 r . 3  143.4  -37 .1  88.3L 1 . 0 7 3  
4-7250 4-7480 .204 347.4 1 . 4  1 . 2  1.084 9 9 . 3  .e34  1 .207  307.4 512.2 ,924 1.490.4 9 7 . 9  .TI0 - 2 . 9  2 . 3  5 5 . 3  ,125  
4-7540 4-7133.1 . I 9 6  5 8 . 9  2 8 . 9  2 . 5  ,623  8 4 . 8  ,422  1.071 172 .8  301.5 .619A 1 .523  73 .6  1 , 3 5 7  - 1 . 4  - 4 - 6  227 .4  a411 
4-7733.5 4-7930 ,411 248 .9  1 0 . 0  3 . 5  1 .218  109.0 .332 .774 2 6 2 . 3  564 .6  , 5 1 7  1.031 78 .8  .E58 3 . 5  1 1 . 8  357 .7  ,253  
11 .58  8 . 9 1  4 . 7 5  2.68 8.08 4 . 1 6  13.39 2 / l / 2  72 .3  134.1 2 5 . 9  .357 4 . 4 5 8  34 .4  150 .0  - 3 4 . 2  9 3 . 8 0  1 . 2 3 2  
MARS ARRIVAL DATE z 2447490 (24 NOV 1988) - -I-- -- - -- - .- . - .__ - 
4-7200 4-7490 .e72  315.1 - 1 1 . 7  . 3  1 , 0 7 3  104.1 .276 1.139 284 .1  544 .7  .a25 1.453 8 8 . 2  , 708  - 1 . 9  - 3 . 9  10.6 .169  
4-7550 4-7742.5 . l e 8  4 8 . 9  2 8 . 2  2 . 8  .631 88.8 .393 1 .097  178.2 316 .2  .666A 1.528 78.0 1.364 - 1 . 5  - 5 . 9  231.0 ,331 
4-7742.5  4-7880 .331 256.7  2 . 7  .8 1.231 105.1  .279 .BO3 2 7 5 . 3  5 1 2 . 3  , 580  1.027A 9 9 . 7  .888 2.9 2 7 . 6  3 8 . 1  ,215  
13.41 9 . 8 5  5.88 3 . 5 5  6 . 9 6  3 . 9 9  12 .80  2/1/2 122.5 4 4 . 0  2 7 . 1  .149 4 ,274  1 8 . 7  153 .3  -18 .7  109.00 1.797 
4-7210 4-7490 ,254 322 .1  - 1 3 . 3  . 3  1.075 102 .9  .262 1 . 1 5 0  2 8 8 . 8  539 .3  .E49 1.451A 9 0 . 2  e714 - 1 . 9  - 2 . 4  1 7 . 3  e l 5 1  
4-7550 4-7744.5 . le7 4 7 . 7  28 .4  2 . 9  ,634 8 9 . 0  .387 1.101 178.1 319 .6  .671A 1 .827  79 .0  1.364 - 1 . 5  -6 .8  231.1  -314  
4-7744.0 4-7890 .314 219 .7  5 . 1  1 . 4  1.230 104.3  ,263 ,796  275.4 519.5 ,586 1.006A 9 7 . 0  .e82 e .6  2E.O 38.1  -184  
1 2 . 6 9  9 . 5 0  1 . 5 5  3 . 1 8  6 . 5 9  3 . 9 6  12 .36  2 /1 /2  1 1 5 . 6  33 .7  3 0 . 9  ,608 3,756 2 2 . 6  1 5 5 . 1  - 2 2 . 6  105.80 1 .677  
4-7220 4-7490 .239 329 .7  - 1 0 . 6  . 4  1 .077  101 .8  ,251 1.162 293.3  533.9 .871 1.414A 82.0 ,720 -2.0 - e 8  2 4 . 8  -138 
4-7550 4-7745.6  .188 4 7 . 0  2 8 . 6  3 . 0  ,636  8 9 . 2  .384 1 .103  178.7 321 .8  .679A 1 .527  79 .6  1.365 - 1 . 6  - 7 . 1  231 .1  e 3 0 5  
4-7745.6 4-7900 , 5 0 5  261.7  7 . 2  1.8 1.226 103.9  .e54  .790 2 7 5 . 2  527.6 .590  .991A 9 4 . 2  ,877 2 . 3  2 7 . 4  34.0 .16Ll 
12.lk 9 . 2 3  5 . 2 9  2 .91  6 .32 3 . 9 4  12 .06  2 / 1 / 2  108 .0  6 7 . 2  33 .7  .646 3 .448  25.4 1 5 6 . 5  -25 .4  105.90 1 . 1 8 1  
4-7230 4-7490 




4- ?250 4- 7490 
4-7550 4-7721.8  
4-7721.6 4-7930 
4-7550 4-1745.e  
.226 336.5  
. l a 6  4 7 . 0  
. S O 5  262 .3  
11 .74  9 . 0 2  
.2lk S43.0  
. I 8 1  4 8 . 2  
.321 260.6 
11 .4r  8.88 
. e30  6 4 . 3  
12 .27  9 . 7 4  
.204 349 .0  
.sea 2 3 5 . 6  
- 7 . 7  
2 8 . 6  
8 . 8  
5 . 0 8  
- 4 . 6  
2 8 . 3  
9 . 9  
4 . 9 1  
- 1 . 2  
26 .8  
9 . 4  
4 . 7 5  
- 4  1 .019  
3 .0  .636 
2 . 3  1 .223  
2 . 7 2  6.13 
.I 1.081 
2 . 8  -633  
2 . 7  1.221 
P.60 6.01  
.8 1.083 
1 . 9  ,580 
4 . 8  1 .214  
2 . 5 4  5 .91  
100 .9  .243 1 . 1 7 5  297 .8  528 .3  . e90  1.460A 
8 9 . 2  .384 1 . 1 0 3  178 .7  321 .6  ,679A 1 ,527  
103.9 ,252  .786 2 7 4 . 2  536.8 .588 .984A 
3 . 9 4  11.94 2 /1 /2  99 .7  8 5 . 4  3 4 . 9  $646 
100.1  .237 1 . 1 8 9  302 .3  522.8 -907 1,471A 
104.6  ,263 .782 271 .7  547.5 .577 .98Q 
3 .97  12 .07  2 / 1 / 2  9 1 . 0  107.2 3 3 . 5  , 5 8 5  
9 9 . 3  ,234 1 .204  306.7 517.3 .923  1.485A 
8 5 . 2  .493 1.027 1 7 5 . 0  279 .3  ~ 5 2 1 1  1.533 
116.3  .446 ,768  2 5 0 . 7  572.1 .424 1 .108  
4 . 9 9  16 .08  2 /1 /2  8 2 . 1  143.0 1 8 . 6  .192 
89 .0  . s a 9  i . a g 9  1 7 8 . 4  318 .3  . e m  1.528 
9 3 . 7  
7 9 . 6  
9 1 . 1  
3 .335  
9 5 . 2  
70 .7  
8 7 . 3  
3 .468  
9 6 . 5  
6 5 . 8  
6 9 . 1  
6.201 
,727 
1 . 3 6 5  
.e73  
2 7 . 5  
.734 
1 .364  
.E68 
2 9 . 3  
,741 
1.344 
. e50  
38.8  
-2 .1  
-1.6 
2 . 3  
1 5 7 . 1  
- 2 . 2  
- l . D  
2 . 4  
156 .8  
- 2 . 4  
- 1 . 0  
5 .4  
141.1 
. 9  
- 7 . 1  
2 4 . 0  
-27 .5  
2 . 4  
- 6 . 3  
1 9 . 8  
-29.2 
3.5 
- 2 . 2  
7 . 5  
- 3 8 . 5  
33 .o 
231.1  
2 5 . 3  
105.00 
4 1 . 7  
231 .1  
1 3 . 6  




85 .6L  
. i 28 
9 301 
.149 
s * 508 
.1e1 
- 3 2 1  
.161 
1 . 4 4 3  
,118 
. 560  
,301  
.99a 
4-7250 4-7490 ,204 3 4 9 . 0  - 1 . 2  . 6  1 . 0 8 3  9 9 . 3  .e34 1.204 306.7 5 1 7 . 3  .923  l.485A 9 6 . 5  ,741 - 2 . 4  3 . 5  5U.6 . l i 8  
4-7S50 4-7737.1 ,195 5 2 . 8  27.C 2 . 5  .621 8 8 . 1  .412 1.082 177.3  3 0 6 . 5  -636A 1.528 75.1 1 . 3 6 0  - 1 . 2  - 4 . 3  229 .6  . 3 8 3  
4-7737.1 4-7930 . 3 8 3  2 5 3 . 3  1 0 . 2  3 . 3  1 .219  107.6 ,310 , 7 7 7  265 .0  561.7 ,136 1.018 8 0 . 9  ,861 3 . 1  1 3 . 4  1 . 2  -226 
11.42  8 . 8 9  4 . 7 5  2 .54  5 .95  4 . 1 4  12.96 2 /1 /2  8 2 . 1  130 .4  2 7 . 6  .410 4 . 1 8 7  3 2 . 0  153 .2  -31.8 98.00  1 .308  
4-7210 4-7100 .264 3 2 3 . 1  - 1 3 . 9  . I  1 .076  103 .4  .271 1 . 1 5 2  287 .3  343.6 ,840  1 .464  8 8 . 7  .707  - 1 . 9  - 2 . 1  l S . 8  -162  
4-7160 4-7745.0 .198 4 3 . 7  2 1 . 9  2 . 6  .630 9 2 . 1  .391 1 . 1 0 9  1 8 3 . 3  320 .2  .6?8A 1.5420 79 .1  1 .367  - 1 . 2  -1.1 231.4 - 3 1 4  
4-7?41.0  4-7890 ,314 260 .4  5 . 2  1 . 4  1.231 104 .3  ,263 .797 275 .7  518 .9  ,587 1.007A 9 7 . 2  , 8 8 3  2 . 8  2 8 . 1  3 9 . 0  . l e 5  
1 3 . 3 4  9 . 9 3  5 . 7 3  3 . 4 1  6 . 8 1  4 . 2 1  12.37 2 / 1 / 2  122 .8  52 .9  90 .7  .610 3 . 7 7 3  1 9 . 8  116.0 - 1 9 . 8  106 .10  1 .691  
4-7220 4-7600 .247 3 3 0 . 0  -11 .3  . 2  1 .078  102 .3  .257 1 .164  292 .1  538.3 .e64 1.463A 9 0 . 8  . 7 i 3  - 1 . 9  - * 6  2 2 . 1  -145  
4-7560 4-77k6.2 ,197 43 .1  2 6 . 0  2 . 7  -632 9 2 . 2  , 3 8 8  1 . 1 1 1  183.5 322.3 .681A 1.5420 79 .1  1 .367  - 1 . 2  - 1 . 5  2 3 1 . 4  , 3 0 4  
1-7146.8 4-7900 .304 262.5 7 . 3  1 . 9  1 .227  1 0 3 . 8  .254 ,791 275.5 527 .0  ,591 .992A 9 4 . 3  .E78 2 . 3  2 7 , s  35 .2  ,161 
12 .68  9 . 6 2  5 . 4 2  3 .06  6 . 4 7  4 . 1 9  12.07 2/1 /2  1 1 6 . 1  6 6 . 2  5 3 . 5  .649 5 . 4 6 6  2 2 . 6  1 5 7 . 5  - 2 2 . 6  106 .30  1 .601  
4-72SO 4-7500 . 232  3 3 7 . 5  - 8 . 6  . 2  1.079 101.2  ,247 1.176 2 9 6 . 7  632.9 .685 1.467A 9 2 . 3  ,719  - 1 . 9  . l . O  29 .4  ,132  
4-7560 4-7746.3  .197 43 .1  2 6 . 0  2 . 7  . 6 3 2  9 2 . 2  .387 1.111 183 .1  122.4  .881A 1.6420 79.7 1.367 - 1 . 2  - 5 . S  231.4  - 5 0 4  
4-7746.3  4-7910 -504 263.1  6 . 9  2.3 1 .224  103 .8  .251 .787 274 .1  536.1 ,589  .985A 9 1 . 3  ,874 2 . 2  2 5 . 1  26 .7  -149  
I 2 . 1 6  9 . 3 ?  1 . 1 7  2 .80  6 . 2 1  4 . 1 9  11.94 P / 1 / 2  108.7  6 4 . 1  34 .8  - 6 5 2  3.347 24 .9  1 1 8 . 0  - e 4 . 8  105 .50  1.110 
4 - 7 2 4 0  4-7500 - 2 i 6  3 4 4 . 1  - 5 . 8  . 2  1.081 100.3 .240 1 . 1 8 9  301.3 527.6 -903  1.4741 9 3 . 9  .726 - 2 . 0  2 . 0  3 7 . 4  . a 2 2  
4-7960 4-7744.8  .198 4 4 . 0  25 .9  2 . 6  .630 92.1  ,392 1 .108  183 .2  319.1 .674A 1,5420 78 .9  1 .366  - 1 . 2  -5.0 231.4 - 3 1 7  
4 -7744.8  4-7920 . 3 1 7  261.7  10 .0  2 . 7  1 .222  1 0 4 . 4  .260 , 1 8 3  272.3  5 4 6 . 6  .579 ,987 8 7 . 7  .E69 2 . 3  2 0 . 4  1 5 . 2  ,158  
11 .79  9 . 1 8  4 . 9 6  2 . 6 1  6 . 0 3  4 .21  12.04 2 /1 /2  1 0 0 . 6  105 .6  5 3 . 6  .596 5 . 4 5 7  26.9  157 .8  - 2 6 . 7  103.10 1 .466  
4 - ? 2 5 0  1-7500 . e 0 8  310.2 - 2 . 9  .2  1.083 9 9 . 5  .235 1 . 2 0 2  305.9  522.2 ,920 1.164.4 9 5 . 3  -732  -2.0 4.D 4 5 . 9  * i l s  
4-7739.1 4-7930 , 369  215.7 1 0 . 3  3 . 3  1.220 106 .9  .299 .779 266.5 559.9 .545 1 . 0 1 2  8 1 . 9  -863  2 . 9  1 4 . 3  3 . 3  s t 1 2  
11.59  9 . 1 0  4 .78  2 .49  J.91 4 . 3 2  12.76 2 /1 /2  92 .1  128.1 2 8 . 6  .A41 4 .049  2 9 . 8  1 5 5 . 1  - 2 9 . 8  9 7 . 4 0  1 . 1 4 6  
4-rseo  4-1739.1 ,202 47.5  2 5 . 8  2 .4  . 620  9 1 . s  ,410  1 . 0 9 3  i 8 z . i  309.5 . 6 4 5 ~  1.5410 75.9 1.363 - 1 . 0  - 1 . )  230 .7  
__ WARS ARRIVAL DATE = 2447510 (14  OEC 1988) - -I_-- - -- - _ _  - . . __  - . - 
4-7220 4-7110 .257 331.6 - 1 1 . 8  - . O  1.078 102.8  ,266 1.166 290.6  542.4 .e56 1.476 89 .1  ,706 - 1 . 8  - . e  2 0 . 6  - 1 5 5  
4-7570 4-7746.7 .214 39 .8  2 3 . 5  2 . 1  ,631 95.6  .393 1 .123  168 .8  323.2 .662A 1 . 5 6 5 0  7 9 . 9  1 .371  - . 9  - 4 . 1  231 .2  ,304  
1-7?46.?  1-7900 .304 263.1  7 . 3  1 . 9  1.227 103 .8  .253 ,792 275 .7  5 2 6 . 5  .591 .993A 9A.5 ,879  2 . 3  2 7 . 6  3 6 . 2  .101 
13.45 10 .18  5 . 5 9  3 .26  6 .67  4 .59  12 .07  2/1/2 1 2 3 . 0  6 5 . 3  33 .9  .e52 3.433 20.0 1 5 7 . 7  -19 .9  108 .90  1 . 5 6 7  
4-9230 4-7510 ,239 3 3 8 . 5  - 9 . 3  -.O 1 . 0 8 0  101.7 .e54 1.177 291.5 537 .3  . e78  1.476A 9 0 . 9  .712  - 1 . 8  1 . 3  2 6 . 9  ~ 1 1 9  
4-7570 4-7746.8 $214 39 .7  23.5 2 .5  .e31  9 5 . 6  .392 1.124 188.8 323.5 .683A 1.5640 79.9 1 .371  - 4 . 1  231 .1  *302 
4-7146.8  4-7910 .302 26S.8  9 . 0  2 . 3  1 .224  103 .7  ,250 ,788 274 .9  53S.5  .590 .985A 9 1 . 5  e874 2 . 2  25.3 2 7 . 9  *149 
12 .82  9 . 8 8  5 .29  2 . 9 3  6 . 3 4  4 . 5 9  11 .93  2/1/2 116 .J  83.0 3 5 . 1  ,697 3.314 2 2 . 3  158.4 - 2 2 . 2  106 .20  1 . 5 2 1  
4-7240 4-7S10 .224 341.1 - 6 . 6  - , I  1 .081  100.6 ,244 1 ,189  300 .2  5 3 2 . 1  . e99  1.48OA 9 2 . J  -718  -1.8 2.9 3 4 . 0  - 1 2 6  
4-7370 4-7741.3 . e l 5  4 0 . 4  2 3 . 5  2 . 4  .e29  9 5 . 5  .396 1 .120  188 .1  320.8 .677& 1.5640 79 .2  1 . 3 7 0  - .9  - 3 . 8  231 .3  -315 
4-7745.3 4-1920 . 3 1 J  262.8  10 .1  2 . 7  1.222 i 0 4 . 3  .259 .184 272.7  543 .9  .381 .987 6 7 . 9  .E70 2.3 20.8 1 8 . 1  - 1 5 6  
12.35  9 . 6 8  5 . 0 9  2 .69  8 . 1 0  4 .61  12 .02  2/1/2 109 .3  104 .3  34 .1  .606 3 .410  24 .5  1S8.3  - 2 4 . 2  103 .00  1.461 
4-7230 4-7510 .210 311.4 - 4 . 1  - . l  1.083 9 9 . 1  .237 i . 2 0 2  305.0 525.9 ,917 1.487A 9 4 . 0  e724 -1.0 4 . 8  41.7  ,116 
4-7470 4-7740.9 .218 4 3 . 1  2 3 . 7  2 . 3  .821 95.1 .411 1.107 187.4 311.9 .652A 1.562D 76.3 1 .367  - . 8  - 2 . 9  231 .1  . S I 0  
PP.03 9 . 5 2  4 - 0 4  8.51 9.93  4.68 12 .63  2 /1 /2  101.4 126.8 t 9 . S  . I 6 3  3 .9e6  E7.1 1 I B . C  -#27.2 B I . 6 D  I.836 
4 - 1 7 4 0 . ~  4-roao .s60 2S7.5 1 0 . 5  3.2 1.220 106.9  ,293 ,780 267.5 5 ~ 8 . 7  .SJL 1.008 8 2 . 8  ,864 2.0 1s.0 5 . 2  .PO& 
- MARS ARRIVAL DATE = 2447420 (24 OEC l98dl _I-____I_ 
4-71-40 4-7320 . e31  346.1 - 7 . 2  - . 3  1.082 $01.1 .&?SO 1 . l 9 i  299 .0  135 .3  ,893  ~ , ~ 8 9 A  Sl.2 - ? l %  - 8 . 7  
4-15@0 4-7  -237 3 7 . 7  2 1 . 5  2 . 3  .633 9 9 . 2  .403  1.13 1 9 4 . t  322.5 . (980A 1.59 
4-7145.) 4-7 .Si3 263.4 1 0 . 1  e.7 1 .222  104. 2 f 3 . 1  949 .3  .588 -98 
f3.S3 10.33  9.P5 e . 6 1  6.22 3 . 1  P l l d . 9  iO3.P 35.0 .61 
.3 1.089 1 
.e . s 2 s  .e 1.E21 I 
I% 9 . 9 9  
2 05 
1 
OUTBOUND SW IN 
6.10 
2 06 
STOPOVER T I M E  r- 6 0  O A Y S  
.. 
1990 OUTBOUND S W I N G B Y  M1531C.N DURATION = 4 4 0  D A Y S  
M A R S  ARRIVAL DATE L: 2448090 
17 JUL 1990 
LAUNCH SWNGBY 3PEEOl R A l  OECLI I 1 V 1 P S I  1 ECCEN SUA THETl THE12 PERIH APHEL P S I  2 V 2 I 2 DECL2 R A 2  S P E C 0 2  
SWNGBY ARRIVE 3PEE03 RA3 DECLl I 3 V 3 P S I  3 ECCEN SHA THET3 THET4 P E R I H  APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEED4 
DEPART RETURN 3PEEC5 R A 5  OECL5 I 5 V 5 P S I  5 ECCEN SMA THE15 THE16 P E R I H  APHEL P S I  6 V 6 I 6 OECL6 R A 6  8PEEC6 
- PROP AERO CVL -0VA EVA -0VD EVR TYPE SUN A SUN R K A P P A - - - *  E I N C  R A P  DECLP E T A  PERIC 
- UARS ARRIVAL DATE = 2448090 ( 1 7  JUL 19901 
4-7800 4-7964.2 .171 338.9 - 6 5 . 1  - 8 . 3  .917 87.5 . l e 5  .E64 167.3 366.0 .721 1.006 90 .8  1.271 10.0 7 1 . 5  155.7 - 2 3 2  
4-7964.2 4-8090 ,232 181.8 16.9 2 .8  1.393 92.4 .402 1.203 3 5 1 . 5  49P.4 ,120 1.6861 112.1 -784 - 3 . 0  11.1 47 .1  ,327 
4 - 8 1 5 0  4-8240 .e83 338.6 -12.3 -1 .2 .699 103.1 .374 1.089 204.2 262.6 .682A 1.4960 6 8 . 7  1.056 a9 -21.0 266.5 -379 
18.12 10.62 4.29 7 . 5 0  10.87 6.33 15.82 2 /1 /1  30.8 l r 4 . 5  56 .8  1.118 2.102 80.8 1 3 . 5  4 3 . 8  110.60 1 .231  
4-7610 4-7969.9 . I 5 5  339.7 -64.0 -7 .4  .918 88.6 ,162 .860 172.8 370 .6  . 7 2 l  1.000 91.5 1.268 9 .6  70.2 1 5 4 . 4  a225 
4-1969.9 4-8090 ,225 177.4 14 .7  2.3 1.396 90 .3  .406 1.217 358.9 490.8 .123 1 . 7 1 l A  112.7 -2.4 12.6 48.0 .333 
4-8110 4-8250 .260 334.6 -16.8 -1.3 .729 102 .1  .319 1.142 209.1 277.7 . 7 7 7 A  1.5060 7 3 . 1  1.077 .9  -20.6 269.6 ,310 
1 7 . 5 0  9 .84 4 . 1 1  7.66 11.03 5.73 14.42 2 /1 /1  29.3 116 .3  57.3 1.188 2.086 81 .3  8 . 8  4 5 . 8  100.7D 1 .291  
4-7820 4-7974.6 ~ 1 4 9  338.9 -64 .7  
4-1974.6 4-8090 .227 172.5 13 .1  
4-6110 4-6260 .e46 331.0 -17.0 
4-7830 4-7978.9 ,150 336.0 -66 .5  
4-79F8.9 4-8090 ,237 167.9 11.7 
4-8150 4-6270 .238 328.2 -18 .8  
1 F . l b  9 . 2 3  4 .05  
1 r . 2 1  9 . 4 1  4.03 
-__I__ - -_ 
4-7800 4-7965.1 . l 6 l  336.7 -83.0 
4-7965.1 4-8100 .219 179.3 21.0 
4-8160 4-8240 , 333  336.6 -12 .8  
16.11 11.82 4 .18  
- 7 . 2  .919 89 .8  .161 .858 178.9 374.5 .720 .996 9 2 . 0  1.265 9 .7  69.7 153.9 
2 .1  1.397 88.3 ,410 1.225 5 . 7  130.0 .7220 1.728A 113.1 .794 -2 .0 13.9 4 8 . 5  
- 1 . 5  . 7 5 1  101.6 .281 1.185 2 1 4 . 2  293.0 .852A 1.5180 76.9 1.092 .8 - 2 0 . 0  271.9 
7.80 11.17 5.38 13.39 2 /1 /1  28.5 169.0 57.8 1.165 2.068 82 .1  2 .3  47.4 9 0 . 8 0  
- 7 . 3  . 921  91.1 .160 .E56 185.7 378.1  .719 .994D 92.5 1.264 1 0 . 1  69.8 153.1 
2 . 0  1.397 86 .4  .415 1.229 12 .2  129.6 .719D 1.739A 113.J .795 - 1 . 7  14.6 48.6 
-1 .7  ,766 101.4 ,256 1.219 219.0 307.9 .906A 1.5310 80.1 1.102 - 8  -19 .1  2 7 3 . 0  
7.92 11.29 5.18 12.65 2 / 1 / 1  28.0 160.0 58 .8  1.073 2 . 0 3 6  84 .2  353.8 48.3 81.9L 
MAR3 ARRIVAL DATE = 2448100 (27 JUL 1990) - - _ _ _ - ~ - -  - - 
-7 .5 .917 87 .1  ,165 .e64 167.1 367.2 , 7 2 1 .  1 .006 9 1 . 0  1.270 9 . 3  69 .5  154.5 
3.3 1.380 91.7 .374 1 .153  353.9 499.7 .721 1.584A 108.7 .758 -3.S 9 . 0  46.7 
-1.3 ,114 107.8 .400 1.127 212.1 264.6 .676A 1.5780 67 .5  1.071 .8 -21.4 265.4 





1 . 2 4 5  
.esr 





1 .670  
. m e  
4-?810 4-7970.1 ,146 337.3 - 6 1 . 7  -8 .7  ,918 88.8 .162 .E60 172.6 371.8 ,721 1.000 91.6 1.268 8 . 9  68.0 153.9 . L I P  
4-7970.1 4-8100 .e12 174.0 17 .7  2 . 1  1.381 89 .6  .377 1.161 1.6 138.4 ,7230 1.599). 109.2 ~ 7 6 2  -$?.E 11.3 47.3 a285 
4-8160 4-6250 .505  332.8 -15 .0  -1.4 ,744 106 .1  .342 1.185 218.0 280.6 .779A 1.5900 72.4 1 .091  - 7  - 2 1 . 2  247.0 a327 
17.29 10.90 4.01 8 .39  9.76 6 . 9 0  14.75 2/1/1 36 .8  175.4 52.0 1.333 2.283 61.0 6.1 4 5 . 4  98.00 1.710 
4-7820 4-1975.3 a 1 4 1  336.5 -62.6 -6 .5  ,919 89.8 .161 ,858 178.7 37S.3 .720 .996 92 .1  1.265 9 .1  87 .7  1 5 4 . 0  ,216 
4-7975.8 4-8100 ,218 168.9 15 .3  2.4 1.381 87.7 .380 1.164 8.4 137.0 .r21D 1.607A 109.6 -764 -2 .2 12.6 47.8 ,289 
4-8160 4-8260 .288 329.6 - 1 8 . 9  -1.1 .765 105.1 .304 1.232 223.8 296 .1  .857A 1.6060 76 ,s  3.106 - 7  -20.6 289.4 -264 
10.87 10.40 3.94 6.47 9.85 6 .48  13.59 2/1/1 36.0 167.0 5 3 . 3  1.290 2.230 8 3 . 3  358.2 47.5 87.3L l e 5 8 7  
4-7630 4-1979.4 .143 333.6 - 6 4 . 8  -6 .1 .921 9 1 . 1  .161 .e56 185.5 378.7 .719 .9940 9 2 . 6  1.264 0.8 68.1 153.7 ,226 
4-1979.4 4-8100 .226 164.4 13.4 2 .2  1.381 85.9 .384 1.165 14 .8  137.7 .717D 1.612A 109.0 -764 -1.8 18 .5  47.6 .e92 
4-0180 4-8270 .278 327 .1  -18.4 - 1 . 7  .780 104.5 ,280 1.267 e28.8 311.9 .912A 1.6250 80.0 1.116 -6  - 2 0 . 2  269.7 -213  * 
16.71 10.16 3 . 9 6  6 .55  9.92 8.20 12.77 2 /1 /1  35.6 157.1 5 5 . 1  1.174 2.161 85 .3  850.9 48.8 I8 .4L  1.365 
4-1840 4-7983.3 .153 329.0 - 6 6 . 9  - 7 . 3  .923 92.5 ,162 . O S 8  192.9 382.3 .717 .9950 93 .1  1.263 10.3 68.5 132.7 ,243 
4-1983 .8  4-8100 .243 160.5 11,6 2.0 1.379 84 .1  .388 1.162 21.3 138.0 . 7 l l D  1.613A 110.1 -765 -1.6 14.2 47 .4  ~ 2 9 5  
4-8160 4-8280 .272 325.5 -19.5 -1.8 ,789 104.1 .266 1.292 232.5 325.7 .948A 1.6350 83.0 1.122 a 8  -19.4 268.1 -178  
16.74 10.11 4 . 0 8  6.63 10.00 6.04 18.22 2 / i / l  35.6 145 .1  37.2 1.011 2 .091  06.7 341.1 4 9 . 7  71.2L 1.100 
_____I_ __- -_ M A R 8  ARRIVAL DATE = 2448110 ( 6 AUG 1990) -. __.--II_ 
4-1810 4-7971.2 .142 336.1 - 4 0 . 3  -6.4 .918 88.5 ,162 .860 172.5 372.5 .721 1.000 91.7 1.267 8.6 6 6 . 7  153.6 .ZOO 
4-7911.2 4-8110 .e06 171.8 2 1 . 0  3.1 1.371 89.2 ,358 1.125 3.2 145.5 -7230 1.528A 106.0 ,741 -2 .9  9 .0  45.7 ,248 
4-8170 4-8250 ,362 331.7 - 1 5 . 1  - 1 . 5  .770 110.6 .378 1,259 228.2 284.9 .783A 1.7330 71.6 1.114 .I -21.8 265.1 ~ 3 5 1  
11 .82  12.40 3.96 5.42 8.81 8.44 15.23 2/1/1 45 .3  173.3 4 7 . 2  2.418 2 . 4 9 8  80.9 4 .3  44 .4  96.30 e.123 
4-1820 4-7975.8 ,136 335.2 - 6 1 . 2  - 6 . 1  .919 89.7 ,161 .8SB 178.6 375.9 .720 ,996 9 2 . 2  1.265 8 . 7  66.5 114.0 .2O9 
4-1915.8 4-8110 .209 166.6 1 7 . 7  2.7 1.571 87.3 ,360 1.126 10.1 145.1 ,7210 1.532A 106.5 ,742 -e .3  10.7 4 5 . 8  ~ 2 5 0  
4-8170 4-8260 .341  328.8 -16.7 -1 .6  .789 109.0 ,340 1.309 234.4 301.4 .864A 1.7540 76.1 1.128 .5 -21.5 265.9 . 2 6 l  
11.22 1 1 . ? 5  3 .89  5.47 8 .85  7.88 13.88 2/1/1 44.3 163.9 49.4 1.371 2 . 3 9 2  83.7 355.4 4 7 . 1  84.9L 1.906 
4-7830 4 - 7 9 7 9 . t  . I 3 8  332.L -63 ,s  -6.4 .921 91 .0  .161 .856 185.4 379.1 ,719 .9940 92.6 1,263 9.2 6 6 . 9  1 5 4 . 0  ,220 
4-1979.1 4-0110 -220  162.2 1 5 . 2  2.4 1.370 RS.6 .363 1.125 16.4 145 .1  ,7160 1.134A 106.5 , 7 4 1  - L e 0  11.9 45.7 ,251  
4-8110 4-8210 , 321  326.7 -17.9 -1 .7 .BO2 l " P . 0  .317 1 . 3 4 5  239.4 316.1 .919A 1.7710 79.9 l.ll8 a 5  -21 .1  2 6 5 . 8  ,226 
16.92 11.41 3.91 9.52 8 .90  . 50  12.96 21111 44.2 153 .1  S2.0 1.244 e.281 86.1 547.8 48.6 76.0L 1 .594  
4-1840 4-7985.6 ,140 327.4 - 6 5 . 7  -8.9 ,923 02.4 .163 .E56 192.8 382.5 .711  ,9910 9 3 . 1  1.263 10.0 67.5 1 5 3 . L  .e36 
4-7983.6 4-8110 -236 158 .8  13 .0  2 .2  1.368 83 .9  .366 1.122 22.9 145.4 .7090 1.534A 108.7 .759 -1 .6  1 2 . 7  4 5 . 3  , 2 5 4  
4-8170 4-8280 .318 325.4 - 1 8 . 7  -1.8 . e l 0  107.3 ,303 1.367 242.6 330.0 .914A 1.7810 8 3 . 2  1.141 .4 -20 .5  262.7 . l e 4  
16.84 1 1 . 2 I  4 . 0 2  1 . 5 7  0 .95 7.21 12.36 C / l / l  44.3 140.5 54.6 1 .017  t .180 67 .6  342.0 49 .6  69.2L 1.L71 
4-7850 4-7987.5 -166 323.1 - 8 7 . 0  - 7 . 7  .927 94.0 . l e ?  ,851 200.5 386.) ,714 1.0010 9 3 . 7  1.263 11.0 67.9 112.0 .e59 
4-7981.5 4-8110 ,260 1 5 5 . 8  11.0 2 . 1  1.365 82.0 .373 1 .115  29.9 146.1 .6990 1.532A 106 .6  ,736 -1 .4  13.4 44.5 .256 
4-6110 4-8290 e311 324.9 -19 .3  -1 .9 .813 106.8 ,293 1.378 244.3 341.8 .974A 1.7810 85.9 1.142 . 5  -19.0 e58.0 , 1 5 4  
18.94 11.30 4.24 5.64 9 .02  7.06 11.99 2 /1 /1  44.7 125.9 5 7 . 0  a893 C.097 8 8 . 3  338.1 5 0 . 5  64.0L .a79 
-__I_ - - __ MARS ARRIVAL DATE % 2448120 116 AUG 1990) ___.-. 
4-7820 4-7976.0 , 1 3 4  334.5 -60.5 -6.0 ,919 8 9 . 1  .161 .E58 178.6 376.2 .710 -996  9 2 . 2  1.265 8.6 81.8 1 5 4 . 0  . 206  
4-7S76.0 4-8120 ,206 165.6 20.6 3.1 1.364 87.2 .347 1 .103  10.8 151.7 .7200 1.466A 103.3 .IPS -2 .6  6 . t  4 3 . 2  .e20 
4-8180 4-8260 .407 328.6 -16 .4  -1 .7  .E26 113.3 ,396 1 .443  245.6 306.8 .87lA 2.0150 75.8 1.159 - 8  -22 .1  L61.5 . S O 6  
18.26 13.53 3.67 4.75 8 .14  9.68 14.35 2 /1 /1  54 .0  159.9 41 .9  1.414 2 .161  83.8 114 .4  46.0 83.9L 2.215 
4-7880 4-7979.1 , 1 5 5  331.3 - 6 2 . 7  - 6 . 1  ,921 01.0 .161 . 8 ¶ 8  185 .3  379.3 -718 .PO41 92.6 1.263 0 . 0  66.1 lS4 .2  ,218  
4-7979.S 4-0120 . I 1 6  161.3 1 7 . 3  2 .7  1.362 8 5 . 6  .350  1.101 17.2 151.7 .716C 1.187A 103.5 .724 -2 .1  9 . 7  4 2 . 0  et01 
4-6180 4-8270 .307 326.9 -17.4 -1.1 .a35 111.9 .372 1.471 250.1 321.5 .925A 2.0240 79.8 1.165 - 3  -21 .8  259.*  . e 4 6  
17.r9 13.01 3 . 8 8  4 . 7 1  6.16 9.13 13.28 2 l l l l  53.7 148.2 49 .1  1.292 C.406 66.4 346.5 43 .0  74.0L 1.818 
4-7840 4 -7985 . )  ,144 326.5 - 8 4 . 9  -8.8 .923 92.4 ,163 ,856 192 . t  382.7 .717 -9950 93 .1  1.262 9 . 1  66 .7  153.6 ,231 
4-7983.7 4-8120 ,251 157.0 14.5 2.S 1.361 03.9 .3S4 1.098 23.8 152.1 .709D 1.486A 003.6 -722 -1 .8  10.6 4 2 . 3  e t 2 3  
4-8100 *-OLIO .374 325.9 -18.0 -1.8 ,840 110.0 .357 1,490 e32.1 334.5 , 9 1 9 ~  2.0210 0 3 . 3  1.101 . I  -21.3 256.3 .mi  
i 1 . 8 0  12.14 3.98 4.81 6.20 8.10 i~.80 wi/ i  53.0 i 3 4 . t  12.2 i.ies t . e w  68.0 340.6 4e.3 6 0 . 2 ~  1.428 
207 
$TOPOVER TIWE * 6 0  D A Y S  1990 OUTBOUND SWINGBY 
--- -._-__ . 
LAUNCH SWNGBY SPEED1 R A l  --OECLl 1 I V 1 P S I  I -GCEN 'SUA THETI THE12 P E R I H  APHEL 
OWNGBY A R R I V E  OPEEOS RAJ DECLS 1 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL 
DEPART RETURN BPEEDl R A 5  OECLJ I 5 V 5 PSI 5 ECCEN SUA THE15 THET6 PERIH APHEL 
-- PROP AERO -0VL -OVA--E_VA -0VO _-EVR TYPE SUN A SUN R UAPPA - A  








MISSION OURITION 4 8 0  C A Y S  
M A R S  ARRIVAL CATE 0 2E46090 
1 1  JUL 1990 
V 2 I 2 OECL2 RAE SPEED2 
V 4 I 4 OECLd R A *  SPEED4 
V 6 I 6 OECL6 RA6 SPEED6 
INC RAP OECLP ETA PERIC 
4-7180 4-1933.0 ,296 286.6 35 .9  16 .1  .910 84 .8  .191 .E62 156 .1  324.6 ,698A 1.026 84.5 1.274 -16 .4  - 1 0 . 2  189.8 * S B O  
4-7933.6 4-8090 , 3 8 0  118.5 -35.5 -9 .1  1.367 101.6 .390 1.091 311 .5  508 .1  .666 1.5111 101.1 . I 2 8  6 .5  31 .2  22.5 ,301 
4-81SO 4-8280 - 2 4 6  331.0 - 1 7 . 0  - 1 . 5  . 7 5 1  101.6 .281 i.185 214.2 293.0 ,852A 1.5180 16.9 1.092 .8  - 2 0 . 0  271.9 - 2 5 2  
18.49 11.69 6 .31  6.80 10.18 5.38 13.39 1 / 2 / 1  48.3 169.0 35 .2  .416 3.310 95.4 174.5 1 . 5  131.70 -961  
4-7180 4-7949.9 .239 334.3 - 1 3 . 1  -12.5 ,916 8 5 . 5  .174 ,811 1 5 7 . 7  3 5 3 . 0  .119A 1.023 8 9 . 0  1.217 13 .0  16.5 166.4 ,296 
4-7949.9 4-6090 -296  185.3 30.8 6.3 1.383 97 .1  .393 1.154 334.5 498.6 ,101 1.6OIA 110.2 e761 -6 .9  a9 44.4 a319 
4 - 0 l 5 0  *-e260 ,246 331.0 - 1 1 . 0  - 1 . 5  .IS1 101.6 .281 1.185 2 1 4 . 2  293.0 .852A 1.5180 76.9 1.092 - 8  - 2 0 . 0  271.9 - 2 5 2  
11.84 1 0 . 0 1  5.29 1.26 10.64 5 . 3 8  13.39 2/1/1 30.7 169.0 46.5 .688 2 . 5 3 2  84.9 12 .0  3S.6 129.00 1 . 0 5 3  
4-7190 4-7951.8 ,195 337,O - 6 8 . 1  - 9 . 1  ,911 86.5 .169 .E61 162.3 360.2 ,721 1.014 90 .0  1.214 $0 .9  13.6 158.9 ,251 
4-7957.e 4-8090 ,251 184.6 20.6 3 . 7  1.389 94.1 .391 1,182 343.4 494.9 .713 1.651A 1 l l . S  -775 - 4 . 1  8 .1 4 5 . 8  - 3 2 1  
4-1)150 4-8210 .e38 328.2 -18.8 - 1 . 1  . l 6 6  101.4 .256 1.219 219.0 301.9 .906A 1.5310 80.1 1.102 - 0  -19 .1  2 7 3 . 0  *205  
17.12 9 .81  4.83 1.31 10.69 5.18 12.65 2 / l / l  33.4 160.0 54.8 .954 2 . 1 7 3  81.9 14.8 41.3 119.80 1.119 
4-7800 4-7964.C . 1 ? 1  336.9 - 6 5 . 1  -8.5 .911 81.5 .165 .e64 167.3 366.0 .721 1.006 90.8 1.211 10.0 11.5 1 5 5 . 1  a252 
4-7964.2 4-8090 ,232 181.8 16.9 2.8 1.593 92.4 .402 1.203 351.5 492.4 .720 1.686A 112 .1  e184 -3.0 1 t . l  41 .1  - 3 2 7  
4-6150 4-6280 e233 326.2 -20 .1  -1.8 . I 7 6  101.2 .241 1.243 222.8 321.9 .944A 1.5410 82.9 1.108 .8 -18.0 272.4 -166  
16-81 9.38 4 .29  7 . 5 0  10.81 5.06 12.14 2 / l / l  10.8 149.3 50.8 1.118 2 . 1 0 2  80.8 13.5 43.6 110.80 1.231 
4-1810 4-1969.9 . 1 5 5  339 .1  
4-7969.9 4-8090 .221 111.4 
4-8150 4-8290 .230 325 .1  
10 .15  9.10 
4-7820 4-7974.0 ,149 338.9 
4-8150 4-6300 .221  3 2 4 . 1  
16.75 8.95 
4-7974.e 4-8090 .227 112.5 
- 6 4 . 0  
1 4 . 1  
- 2 1 . 2  
4 .11  
-64.7 
1 3 . 1  
- 2 2 . 1  
4 . 0 3  
-1.4 ,818 88.6 . i s 2  .860 112.8 370.6 .121 1.000 91.5 1.268 9 . 6  10.2 154.4 ,225 
1 .66  11.03 4 . 9 9  11 .81  2 /1 /1  29.3 136.5 57.3 1.188 2.086 81.3 8 . 8  45.8 100.70 1.291 
-1 .2  .919 89.8 .161 .E58 118.9 374.5 . I 2 0  .996 9 2 . 0  1.265 9 .1  0 9 . 1  153.9 .e21 
2.1 1 . 3 9 1  88.3 .410 1.225 5 . 1  130.0 .7220 1.728A 1 1 3 . 1  .794 - 2 . 0  13.9 48.5 , 3 3 8  
2.3 1.596 90.3 .do6 1 .211  358.9 490.8 .723 i,iii~ 112.1  .?go -2.4 i e .8  48.0 . a 3 1  
-1.9 . r e 3  101.1 .mi 1.258 e25.3 334.6 . ~ W A  1.5480 81.3 i . i i 2  .e -18.5 269.7 . i s7  
-2 .1  .7e6 100.9 .m 1.266 226.5 341.9 .go21 i.5500 81 .4  1.112 .e -14.1 264.6 . l i e  
7.80 11.11  4.92 11.61 2 1 ~ 1  28.5 121.4 57.8 3.165 2.068 02 .1  2 . 3  41.4 00.60 1.043 
4-IOSO 4-7978.. - 1 5 0  336.0 -66.5 - 7 . 3  ,921 91 .1  ,160 ,856 165.7 318.1 .719 .9940 92.5 1.264 10.1 6 9 . 8  1 5 3 . 1  -237  
4-7918.9 4-8090 a237 161.9 11 .7  2 .0  1.391 86.4 .415 1.229 12.2 129.0 .1190 1.739A 113 .5  ,795 - 1 . 1  14 .8  48.8 a 3 4 3  
4-8150 4-8310 .2?'1 325.0 - 2 2 . 9  -2 .3  .781 100.1 ,220 1.268 226.6 356.1 .989A 1,5410 89 .3  1.111 1.0 -11.8 257.9 - 1 0 5  
16.82 8.90 4.n5 7.92 11.29 4.85 11.51 2 /1 /1  28.0 104 .1  56.8 1.013 2 . 0 3 0  84.2 3115.6 48.5 81.9L 1.111 
4-7790 
4-1951) .o 
4 - a i e o  
4-1800 
4- 7985.1 
a - e i 6 0  
4-7610 





















. E l 2  
,261  
16.31 
336.0 - 6 7 . 2  
183.9 21 .6  
327.1 -18.4 
10.76 4 - 5 8  
336 .1  -63.0 
179.3 2 1 . 0  
325.5 -19.5 
10.21 4 . 1 8  
3 3 1 . 3  - 6 1 . 1  
114.0 1 1 . 1  
324.6 - 2 0 . 2  
9 .92  4 .01  
-9.4 
4 .7  
-1.7 
8.24 
- 7 . 5  
3 . 3  
-1.8 
6.29 
-6.  1 
2 .7  
-1.9 
6.39 
- MARS ARRIVAL DATE = 2448100 ( 2 1  JUL 1990) 
e911 86.3 A 6 9  ,867 162.3 360.8 ,721 1.014 90 .1  1,214 
1.377 9 4 . 1  .312 1.138 344.8 502.0 .114 1.56lA 101.9  .I51 
.780 104.5 ,280 1.261 228.6 511.9 .912A 1.6230 80.0 1.118 
9 .61  6.20 12 .11  2 /1 /1  4 1 . 1  151 .1  4 1 . 2  1.009 2 . 4 9 1  81 .1  
.917 87.5 ,165 .e64 161 .1  367.2 .721 1.006 9 1 . 0  1.210 
1.380 91 .1  .314 1.153 353.9 4 9 9 . 1  -121  1.584A 108.1  -158  
.789 104.1 .266 1.292 232.5 328.1 .948A 1.6350 83.0 1.122 
9 . 6 1  6.04 12.22 2 /1 /1  38.3 145.5 30 .8  1.256 2.330 79.8 
.918 88 .6  ,162 ,860 172.6 311.8 .721 1.000 9 1 . 6  1.268 
1 .381  89 .6  . 3 1 1  1 .161  1 .6  138.4 .1230 1.599A 109.2 e l62  
.79S 103.8 .e56 1.306 234 .1  338 .1  .97lA 1.6400 8 5 . 6  1.125 
9 .16  5 .91  1 1 . 8 1  2 /1 /1  36.8 131.7 52.0 1 . 3 3 3  2.283 81.0 
10.3 7 2 . 1  158.0 ,244 
- 5 . 0  4 . 2  45 .6  . E 8 0  
. O  -20.2 e 6 9 . 1  ,213 
15.2 31.9 121.00 1 . 5 1 1  
9 . 3  69.5 154 .1  .LIB 
-3.3 9 . 0  4 6 . 1  .282 
- 6  - 1 9 . 4  268 .1  . l l 3  
12 .1  42.4 109.50 1 . 6 1 0  
8.9 6 8 . 0  153.9 ,212 
- 2 . 6  11.3 47.3 .LE5 
. 6  -18.3 264.3 .143 
0 . 1  45.4 98.00 1 .710  
4-7820 4-1915.3 .141 338.5 -62.6 -8.5 .919 89 .8  ,161 .E58 1 7 8 . 1  378.3 ,120 .996 92 .1  1.265 9 . 1  6 1 . 1  154 .0  .216 
4-7975.5 4-8100 .216 168.9 13.3 2.4 1.381 81.7 .380 1.164 8.4 131.8 .1210 1.607A 109.6 e764 - 2 . 2  12 .6  41.6 m269 
4-8160 4-8300 ,263 324.3 -20.8 -2 .0  .791 103.5 . E 5 0  1.311 235.5 349.0 ,984A 1.6390 87.8 1.125 . 7  - 1 8 . 1  258.5 ~ 1 2 3  










.143 333.6 -64 .0  
,220 164.4 13.4 
.258 524.9 - 2 1 . 2  
16.20 9.65 3 .96  
a153 329.0 -66 .9  
-243 160.5 11.6 
,243 325.8 -21.6 
1e.21 9.64 4 . 0 ~  
,257 290.9 3 5 . 8  
.321 180.6 -30 .1  
.321  326 .1  -11 .9  
1e.27 i 3 . 0 9  5.59 
- 6 . 1  
2 . 2  
-2 .2  
0.55 
- 1 . 3  
2 .o 




- 1 . 1  
5.18 
,921 91 .1  
1 .381  85 .9  
.196 103.1 




10.00 5 . 5 7  
- MARS A R R l  
,910 86 .0  
1 .358  99 .9  
.eo2 108.0 
8 . 5 0  1 .50  
,161 .e56 1 8 5 . 5  318.7 ,119 .9940 
,384 1.165 14.8 137.7 ,1170 1.612A 
,245 1.310 235.1  358.1  .989A 1.6310 
.162 .e56 192.9 382.3 , 1 1 7  .9950 
,388 1 162 21 3 138 0 . I l l 0  1.613A 
.k41 1:304 23317 361:4 .990 1.6110 
1 1 . 5 1  2 /1 /1  35 .0  63.2 57.2 1.011 
IVAL DATE = 2448110 [ 6 AUG 1990) - 
.163 .859 161.4 327.0 . l O l A  1.016 
.362 1,064 322.0 517.9 ,819 1.4501 
.311  1.345 239.4 316.3 .S19A 1.1710 
11.58 2/1/1 35 .6  99 .1  55 .1  1.114 
12.96 1 / 2 / 1  62 .0  153.1 37.5 ,565 
9 2 . 0  
109.8 
8 9 . 1  
2.161 




8 5 . 1  
101 .6  
79.9 
3.113 
1.264 9 . 6  08.1 
.164 - 1 . 8  13.3 
1.122 .8 -14.8 
8 5 . 3  350.9 48 .8  
1 .261  10.3 68 .5  
. I 6 3  - 1 . 0  14.2 
1.119 . 9  - 1 2 . 1  
86 .7  345.1 4 9 . 1  
1 5 3 . 7  
47.6 
251 .1  
18.4L 
1 5 2 . 1  
47.4 
245 .1  
11.2L 
1.212 -13.5 - 6 1 . 2  
1.136 . 5  -21 .1  
94.5 1 7 1 . 7  3 .6  
.roe e.2 2 8 . 1  
188.1  










1.109 - ._ 
.3z1 
. e38  
.E26 
t . 2 3 8  
4-7790 4-7958.1 . e l 2  5 4 0 . 0  - 1 0 . 5  -11.0 .910 86.5 .169 ,861  162.4 3 5 8 . 5  .121A 1.014 6 9 . 8  1.214 12.1 78.0 102.0 .214 
4 - 8 1 7 0  4-8L7O . 3 2 I  326.1 -17 .9  -1.1 .e02 108.0 , 3 1 1  1.345 239.4 310 .5  ,919A 1.1110 19 .9  1.136 . 5  -21 .1  265.3 .e26 
10.08 12.57 4 .60  5.11 9 .09  f . 5 0  12.96 2/1/1 5 3 . 5  153.1 35.3 ,198 3.302 83 .2  14.0 2B.7 126.20 1 . 8 3 7  
4-795e.9 4-0110 . e 7 4  i 8 4 . s  4 2 . 1  7 . 8  1.368 94 .3  , 3 5 5  1.106 343.5 109.3 . r i i  1 .4981  104.0 .?si -8.0 - 5 . 0  4 5 . 0  .eso  
4-7600 4-1965.4 .158 336.0 -62.2 - 1 . 3  .917 87.5 .165 .864 161.1 367 .1  . 7 2 l  1 .006  9 1 . 1  2.210 9 . 1  68.8 154.1 . e l 5  
'4-7995.4 4-8110 . e l 5  171.9 26.2 4 . 0  1.371 91 .3  .356 1.120 351.0 506 .6  .121 1.518A 105.6 . I 3 8  -3 .9  1 . 7  41.3 . e 4 1  
4-8110 4-6280 ,318 323.4 - 1 6 . 7  -1.8 .e10 107.3 .303 1 .361  242.0 330.0 .954A 1.7810 81.2 1 ,141  . 4  -20.5 262.7 . l a 4  
16.19 11.39 1.14 5.40 8 .18  7 . 2 5  12.36 2 /1 /1  47.2 140.5 41.9 1.305 2.619 19.3 1 2 . 3  AO.0 109.70 2 . 1 1 3  
4-1810 4-7971.2 -142  336.1 -60.3 -6 .4 .916 08.5 . l e 2  .E60 112.5 372.5 . 7 2 l  1.000 9 1 . 1  1.267 6 . 6  6 6 . 1  1 5 3 . 0  . P O 6  
4-1971.2 4-8110 -206  171.6 21.0 5 .1  1,371 89 .2  ,358 1.125 3.2 1 4 5 . 5  .1230 1.528A 106.0 -141  - 2 . 9  9 . 0  4 5 . 7  *248 
4-8170 4-8290 .311 324.9 -19.3 -1 .9  .a13 106.8 .293 1.318 244.3 341.6 .914A 1.7810 8 6 . 9  1.142 e 5  -19.6 258 .0  
18.44 1 1 - 0 2  3 .96  5 . 4 2  8.61 7.06 11.99 2 /1 /1  45.3 125.9 4 7 . 2  1 .418 2 . 4 9 8  80 .9  4 . 3  44.4 96 -10  2 . 1 2 3  
4-1820 4-7915.0 ,130  335.2 -61 .2  -6 .1  .919 8 9 . 1  .161 .058 116.6 375.9 , 120  .996 9 2 . 2  1.265 8.1 66.S 1 5 4 . 0  .eo* 
9-7971.8 4-0110 .COO 166.6 1 1 . 1  2 . 7  1.311 81.3 .360 1.126 10.1 1 4 5 . 1  .1210 1.532A 106.3 -742 -2 .3  10 .7  4 5 . 8  , 250  
4-0170 4-0100 .305 324.9 - 1 9 . 8  -1 .9 ,813 106.3 .e85 1.378 244.5 352.1 .985A 1.7710 88.3 1.141 - 5  -18.4 tSl.7 . I 3 5  
18.25 10.18 3.09 5.47 0.85 6.89 11.19 2 / l / l  41.5 109 .1  49.4 1.311 2.392 8 3 . 7  35S.4 41 .1  64.9L 1.908 
4-7830 4-7979.1 .138 332.2 -63.1 -6.4 . 9 2 l  9 1 . 0  ,161 .E56 165.4 379 .1  ,119 ,9940 9 2 . 6  1.263 9 . 2  66.9 l J 4 . 0  * Z e O  
4-7979.7 4-8110 .e20 162.2 15.2 2.4 1.370 8J .6  ,363 1.125 16.4 145.1 .7160 1.534A 106.5 -141  -2 .0  11.9 4 5 . 7  *e51  
4-8110 4-8110 .298 3 2 5 . 5  -19 .8  -2 .0  . E l i  105.9 .218 1.370 243.6 361.3 .989 1.1520 90 .3  1 - 1 3 ?  - 5  - 1 6 . 9  2 4 5 . 2  . S t 7  
1 8 - 1 4  10.63 3 .01  5 . 5 2  6.90 6 .12  31.71 2 / t / l  44.2 9 3 . 3  52.0 1.244 2.261 86.1 347.8 4 8 . 8  16.OL 1 . 5 9 4  
4-7040 4-1963.6 -148 S21.4 -03 .7  - 6 . 9  .923 92.4 ,163 .856 192.8 382.S . 711  .9950 93 .1  1.263 10.0 61.5 153 .2  ~ 2 3 6  
4-7903.8 4-6110 .e36 158.0 13.0 2 . 2  1.368 83.9 .S68 1.122 22.9 145.4 .7090 1.534A 106 .1  ~ 7 3 9  -1 .6  12.1 4 5 . 3  -254 
4-0170 4-6320 -291  326.5 -19.9 -2 .1  .807 105.4 .212 1 . 3 5 8  241.8 369.5 .989 1.1270 9 2 . 0  1.132 e 0  -15.4 240.2 * I 2 6  
10.12 10.15 4 . 0 2  5.31 8.95 6.53 11.70 2 /1 /1  44.3 78.2 54.6 1.017 2.180 81.0  342.0 4 9 . 0  69.2L 1.271 
4-7850 4-7987.5 ,166 323.1 - 6 1 . 0  -1.1 .927 94.0 . 1 6 l  .E57 200.5 366.5 .114 1.0010 9 3 . 1  1.263 11.0 0 7 . 9  1S2.0 ,259 
4-7961.8 4-0110 ,260 151.8 11.0 2 .1  1.36s 82.0 .373 1.115 29.9 146.1 .6990 1.532A 106.8 ,736 -1.4 1 3 . 4  44.5 .E56 
4-8170 4-8330 -283  327.6 -20.0 . - 2 . 3  .EO1 104.0 ,266 1.341 239.2 317.0 .985 1.6980 9 3 . ¶  1.126 - 1  -14.2 231.4 .130 
10.21 1 0 . 9 1  4.24 5.64 9.02 6.33 1 i . 1 4  2 / 1 / 1  4 4 . 1  65.3 111.0 .89S e.097 00.3 538.1 8 0 . 5  6 4 . W  *919 
.- MARS ARRIVAL DATE f 2448120 (16 AUG 19901 -- ----- -- - - - -- 
4-1800 4-7964.7 ,165 337.6 -63.9 - 7 . 8  . 9 l l  81.5 .165 .e64 167.2 366.7 .T21 1.006 9 0 . 9  1.219 9 .6  70.4 1 3 9 . 0  *e24 
4-7914.1 4-oieo .e24 110.4 34.0 5.4 1.365 91.5  ,344 1.098 354.3 ~ 1 3 . 2  . re i  1 . 4 7 6 ~  102.0 .rze -5.e -.?I 43.4 .e04 
4-0100 4-w.60 .374 3 2 s . ~  -18.0 -1.0 .ti40 1io.e .317 1.490 252.7 334.3 . 9 5 9 ~  2.0210 83.s 1.161 .3 - 9 i . s  246.3 .e01 
l r . 8 2  12.98 4 . 2 2  4.84 8.23 8.76 12.00 2 /1 /1  I?.? 1 3 4 . I  38.0 1.197 3.074 79 .1  13.0 35.1  112.50 Ea483 
4-1610 4-1911.3 .141 335.6 
4-1911.3 4-0120 .e05 171.2 
4-8180 4-8POO -363 325.8 
I l . 2 3  12.41 
4-reco 4 - t ~ 7 e . o  . i s 4  334.5 
4-7970.0 4 - o ~ z o  .eoe IOI.(L 



















1.363 8 9 r l  




.B37 t09 .5  




12.19 W l / l  
. le1 .OS8 
.347 1.103 
.335 1.480 









,720 1.000 91.8 1.267 B . J  66.5 151.5 *EO$ 
,1230 1.483A 103.1 .725 -3.4 5 . 6  41.4 . E 2 0  
. 9 1 7 A  2.0040 80.3 1.100 .S -ZO.s 191.0 -111  
42.7 1.431 t.74. 60.7 4 . t  49.4 06. 
.720 .e96 9 9 . e  1.205 B.6 63.8 234. 
.TZOD 1.480A 103.3 -729 -e.6 0 . l  43. 
.O86A 1.9730 OB.8  2.16 
4 4 . 9  L.414 Z.567 03. 
2 08 
OTOPOVER T I M E  : 60 o i r s  1990 OUTBOUNC SWING81 H I S S l @ N  CURATI@N = 4 8 0  C A 7 S  
MARS ARRIVAL C I T E  = 2440120 
LAUNCH SWNGBY 8PEEO1 R A l  OECLl  I 1 V 1 P S I  1 ECCEN SUA THETI T IE12  P E R I H  I P H E L  P S I  2 V 2 I 2 CECL2 RA2 S P E C 0 2  
SWNGBY ARRIVE SPEED3 R A 3  CECL3 1 3 V 3 P S I  3 ECCEN SHA THE13  THE14 P E R I H  APHEL P S I  4 Y 4 I 4 CECLa RA4 SPEEC4 
DEPART RETURN SPEED5 RA5 OECL5 I 5 V 5 P S I  5 ECCEN SHA THE15 THE16  P E R I H  APHEL P S I  6 V 6 I 6 CECL6 RA6 3PEEC6 -- __ PROP AERO -OVL->VA---EVA -DVO__-EVR TYPE SUN A SUN R IAPPA - A  E  I N C  R A P  OECLP E l *  P E R l C  
4-7830 4-7979.9 - 1 3 5  331.3 -62.7 -6.1 ,921 91.0 -161 ,856 185.3 379.3 .718 .9940 92.6 1.265 9.0 66.1 I54.2 
4-7979.9 4-8120 ,216 161.3 1 1 . 3  2.7 1.362 85.6 . 3 S O  1.101 11 .2  151.7 .7l60 1.487A 103.S .I21 -2.1 9.7 42.9 -221 
4-0160 4-8310 . 3 4 4  326.6 -18.¶ -1.9 ,831 108.8 ,323 1.461 291.9 363.8 .989 1.9320 90.9 1.157 .3 -18.1 239.0 ml46 
16.60 11.83 3.86 4.77 8.16 7.95 11.90 2/1/1 53.1 87.7 49.1 1.292 2.406 86.4 346.5 4 8 . 0  7 4 . 8 L  1 .016 
4-1840 4-7983.1 el44 326.3 -64.9 -6.6 ,923 92.4 .163 .E56 192.7 382.7 ,717 .9950 93.1 1.26e 9.1 66.7 113.6 .23l 
4-1983 .1  4-8120 ~231 157.9 14.5 2.5 1.361 83.9 . 354  1.098 23.6 152.1 ,7090 1.486A 103.6 ,722 -1.6 10.8 42.3 ,223 
4-8i8O 4-8320 - 3 3 4  327.8 -18.4 -2.0 .E24 108.2 .313 1.436 249.6 311.6 .987 1.8860 92.8 1.150 - 3  -17.0 235.0 -1.6 
16.46 11.66 3.98 4.81 8.20 7.68 11.90 2/1/1 53.8 73.8 52.2 1.123 2.272 6 8 . 0  340.6 49.3 66.2L 1.428 
4-1810 4-7987.8 ~ 1 6 2  321.7 -66.1 -1.4 .927 94.0 .167 , O S 7  200.5 386.6 .I14 1.0010 93.7 1.262 10.7 67.1 152.6 , 9 5 5  
4-7987.6 4-6120 ,253  1 5 5 . 2  12.2 2.3 1.358 82.1 .360 1.092 3 0 . 1  152.7 .6990 1.484A 103.6 .718 -1.5 11.7 41 .4  -223 
4-8180 4-6330 .324 329.0 -18.2 -2.1 ,816 107.6 .303 1.409 246.7 876.1 ,982 1.8310 94.8 1.141 - 4  -16 .4  I33 .4  . 1 5 0  
8.46 11.59 4.18 4.87 8.26 7.41 11.91 2/1/1 54.3 62.1 11.0 .936 2.166 68.8 337.0 50 .3  63.3L 1.091 
4-1810 4-1970.9 i s 1 4 5  336.8 -61.2 -6.6 .918 88.6 ,162 .e60 172.5 372.0 ,721 1.000 91.7 1.261 8 .8  67.6 153.8 .PI0 
4-7970.9 4-8130 1.210 1 1 2 . 3  31.5 4.6 1.361 89.3 , 331  1.089 2.8 158.0 ,7230 1.456A 100.4 .I12 -4.2 .8 40.6 .e03 
4-8190 4-8290 ,425 326.8 -11.4 -1.8 ,877 113.6 .417 1.680 262.6 346.7 .980A 2.3800 86.7 1.196 .I -20.8 244.2 ~ 1 9 7  
18.50 14.17 3.99 4.33 7.72 10.18 12.54 2/1/i 65.6 113.3 31.6 1.364 3.100 8 0 . 3  6.1 38.5 98.70 t.865 
4-7620 4-1976.0 ~ 1 3 3  334.4 -60.4 -5.9 .919 89.7 ,161 .e58 178.5 376.2 .720 .996 92.2 1.265 8.1 65.7 154 .0  ,206 
4-1976.0 4-8130 .LO8 166.0 24.2 3.6 1.360 87.3 .339 1.089 10.6 157.6 .72W 1.459A 100.6 e 7 1 2  -3.0 4.8 40.0 ,201 
4-8190 4-8300 e 4 1 1  327.2 -17.4 -1.9 .e70 112.8 ,400 1.644 261.6 357 .8  .987A 2.3010 89.4 1.191 . l  -19.1 238.4 e 1 1 9  
17.98 13.65 3.87 4.27 7.67 9.79 12.30 2/1/1 64.3 97.6 42.2 1.419 2.716 88.3 315.6 44.1 84.5L t.520 
16 AUG $990 _- .. --- __ 
-. . - - - - MARS ARRIVAL DATE I 2448130 (26 AUG 19901 -- 
i -_-_-- I-. __ - ________ 
4-7830 4-7980.1 : . I 3 3  330.8 -62.2 -6.0 .920 91.0 ,161 ,816 181.3 379.5 .718 ,9940 92.7 1.263 8.9 61.7 114.3 e 2 1 3  
4-7980.1 4-8130 .213 161.6 19.7 3.1 1.358 85.7 ,342 1.088 17.1 117.8 .7160 1.419A 100.8 -711 -2.4 7.0 39.5 -201 
4-8190 4-6310 .398 328.1 -17.2 -1.9 .860 112.0 .383 1.601 259.7 366.0 .988 2.2150 91.7 1.183 . I  -18.7 e33.7 .l72 
17.56 13.28 5.86 4.28 7.67 9.42 12.21 2/1/1 64.0 82.9 46.2 1.320 2.548 86.1 347.2 47.0 74.8L t.048 
4-7840 4-7983.9 .ill 325.5 -64.2 -6.4 .923 92.4 ,163 .e58 192.7 382.9 .717 ,9950 95.1 1.262 9 . 5  66.1 153.9 ,228 
4-7903.9 4-8130 .e28 158.1 16.3 2.7 1.316 84.0 .346 1.084 23.5 157.9 .7090 1.459A 100.8 .lo9 -1.9 6.5 38.6 .20t  
4-6190 4-8320 .384 329.2 -17.0 -1.9 .e50 111.3 .367 1 . 5 5 5  257.0 373.4 .984 2.1260 93.6 1.175 -1  -17.9 230.6 +l72 
17.31 18.00 3.95 4.31 7 . 7 0  9.05 12.21 2/1/1 64.1 70.1 49.8 1.159 2.373 87.6 341.2 48.7 68.OL 1.592 
4-7630 4-7987.7 . I58  320.6 -65.3 -7.1 .927 94.0 .I67 .e57 200.4 386.7 .714 1.0010 93.7 1.262 10.4 66.4 153 .1  .e48 
4-7987.1 4-8130 .248 151.8 13.1 2 .5  1.354 82.3 .351 1.078 30.3  158.1 .6990 1.457A 100.8 .701 -1.6 9.7 37.8 -204 
'4-8190 4-8380 .371 330.6 -16.6 -1.9 .e38 110.5 .352 1.109 253.8 380.1 .978 2.0400 95.2 1.162 .1 -17.7 230.1 ,178 
17.18 12.82 4.14 4.36 7.75 8.68 12.25 $!/If1 64.5 59.4 5e.9 .975 2.245 88.8 357.4 00.0  63.2L 1.2lP 
MARS ARRIVAL DATE 5 2448140 ( 5 8EP 1980) 
4-7840 4-7984.0 .139 324.9 -63.6 -6.2 .923 92.4 .163 .856 192.6 583.0 .717 -9950 95.2 1.262 9.3 65.6 154.1 -225 
4-8200 4-8320 .448 331.1 -15.7 -1.8 .a84 114.5 .438 1.747 264.0 374.8 ,982 2.5120 9 4 . 1  1.203 - . I  -18.4 227.7 .e08 
18.60 14.60 3.93 4.00 7.39 10.67 12.66 W l / l  74.1 67.3 47.2 1.169 L.496 67.Z 343.3 47.8 68.8L 1.776 
4-7984.0 4-8140 .225 159.3 18.5 3.0 1.354 84.3 .34o 1.077 22.7 163.1 .7ioo 1 . 4 ~  98.8 .e99 -e.e 5.9 3 5 . i  . i o9  
4-7630 4-7987.8 ,15B 319.6 -64.5 
4-7987.8 4-8140 .e44 156.8 15 .0  
4-6t00 4-8330 .425 332.5 -15.2 
18.32 14.e7 4.10 
4-IQ9C.O 4-8140 .e70 155.1 12.1 
4-1600 4-ISPI.O .im si7.3 -04.4 
4-at00 4-8340 . a 7  334.0 - 1 4 . 1  
i8.m i4.00 4.10 
-8.9 .927 93.9 .167 .OS7 200.4 386.8 .714 1.0010 93.8 1,&?62 
2.7 1.3S2 82.6 .346 1.072 29.4 163.6 .TO10  1.443A 98.3 ,695 
-1.8 ,887 113.7 A 1 4  1.664 260.5 385.3 -874 2.3940 96.9 1.186 
4.04 7.44 10.17 lL.70 L / l / l  74.9 57.4 50.7 1.012 2.334 88.3 
-7.9 . O S 1  91.6 .17S ,861 208.L 391.1 -710 1.0110 94.5 1.283 
2.4 1.349 80.8 ,314 1.064 36.7 164.4 .688D 1.441A 9 6 . t  .691 
-1.8 .a51 l l L . 8  .393 1.190 LS6.6 807.3 .966 L.2140 97.6 1.174 
4 . i C  l.51 9.68 le.78 W l / l  7S.8 49. t  S3.5 .8L6 L.2CO 86.0 
10.2 65.7 153 .5  
-1.7 7.4 34.0 
- . 1  -18.5 ce7.7 
839.C 49.6 63.8L 
11.3 65.6 15t.s 
-1.3 8 . 8  32.6 
-.1 -19.0 te9.4 










8TOPOVER TIME z 80 O A Y S  1990 OUTBOUNO SWINGBY MI38ION DURATION = I 2 0  D A Y S  
MAR3 ARRIVAL DATE : 2446090 
I 1  JUL 1990 - -  
RA2 SPEEC2 
R A 1  SPEEC4 
R A 6  8PEEC6 
ETA PERIC 
__- -- 
LAUNCH 6WNCBY 8PEEOl--RAl -DECcl--I-? ---i 1 - ' is1 1ECCEN -SMA- THETl THET2 PERlH APHEL PSI 2 V 2 I 2 CECL2 
8WNGBY ARRIVE 8PEEO3 RA3 OECL3 I 3 V 3 P S I  3 ECCEN SMA THE13 THE14 PERlH APHEL PSI 4 V 4 I 4 OECL* 
OEPART RETURN 8PEEOS R A 5  OECLS I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERlH APHEL PSI 6 V 6 I 6 OECL6 
___ P Y A  OVO EYR---KYPE_SUN 5 SUN R-ZPPA--A E _ _  INC -_RAP -0ECLP 





4-1160 4-7933.6 .296 266.6 
4-1933.6 4-8090 ,360 176.5 
4-8150 4-6300 .221  324.7 
18.03 11.23 
4-7160  4-7949.9 .239 334.3 
4-1949.6 4-6090 ,296 165.3 
4-8150 4-6300 .227 324.1 
17.48 10.21 
4-1190 4-7951.6 .195 331.0 
4 - 7 9 5 7 . 6  4-6090 .251 164.6 
4-0150 4-6310 -225 325.0 
16.79 9.46 
4-7800 4-7964.L .171 338.9 
4-6150 4-6320 .221 326.0 
16.56 9 . 0 7  
4 - r s u . e  4-0090 ,232 181.8 
35.9 
-35.5 
-22 .1  
6 .31  











4 . 2 9  
16.1 
-9.5 
-2 .1  
6.80 
-12.5 
6 .3  
-2 .1  
7.26 






-2 .6  




















8 5 . 5  
97.1 
100.9 









.191 .E62 156.7 324.6 
.390 1.091 317.5 508.1 
.224 1 .266  226.5 345.9 






























1 .5400  
1.116 








9 0 . 0  
111.3 
6 9 . 3  
2.173 
9 0 . 6  
112.1 
9 0 . 9  
2.102 
1.214 -16.4 - 7 0 . 2  
.128 6 .5  31.2 
1.112 .9  - 1 4 . 5  
95.4 114.5 1 . 1  
1.211 13.0 1 6 , s  
,161 - 6 . 9  - 9  
1.112 .9  -14 .5  
84.9 12.0 35.6 
1.274 10.9 75.6 
. 7 7 5  - 4 . 1  6.1 
1.111 1.0 -11.6 
81.9 14.6 41.3 
166.4 .296 
44 .4  . S i 9  
264.6 -116 
129.00 1.053 
-114 .671 1 1 7 . 7  353.0 
.393 1.154 334.6 498.6 
.224 1.266 226.5 345.9 
11.61 2 /1 /1  38.; 121.4 
.169 .E67 162.3 360.2 
.397 1.182 543.4 494.9 
-220  1.268 226.6 356.1 
11.51 2 /1 /1  33.4 104.7 
158.9 ,251  
45 .6  - 3 2 1  
257.9 ,105 
119.60 1.119 
1 .271  10.0 1 1 . 5  
.784 - 3 . 0  1 1 . 1  
1.106 1 . 2  -6.6 
80.6 13.5 43.6 
115.7 .e82 





246.9 . lo6 
100.10 1 .291  
153.9 .Le1  
4 6 . 5  ,336 
245.4 .116 
90.80 1 .245  0 
153.1 .e37 
48.6 -848 
247.2 - 1 4 1  
61.9L 1.111 
,165 .664 167.3 366.0 
.402 1.203 351.5 492.4 
,217 1.266 225.6 361.2 
11.49 2 /1 /1  30.6 66.2 
4-1610 4-7969.9 , 1 5 5  339.7 - 6 4 . 0  -7 .4 .918 6 6 . 6  .162 .660 172.6 370.6 .121 1.000 91.5 1.266 9 . 6  70.2 
4-7969.9 4-6090 .e25 177.4 14.7 2.3 1.396 90.3 .406 1 .211  356.9 490.8 . I 2 3  1 . 7 1 l A  112.7 .190 -2.4 12.6 
4-6150 4-6330 ,216 321.6 - 2 4 . 9  -3.0 .163 100.0 ,215 1.260 223.9 373.4 .989 1.5300 92.4 1.104 1.6 - 4 . 1  
16.46 6.80 4 .11  7.66 11.03 4.69 11.52 2 /1 /1  29.3 73.7 57.3 1.168 2.066 61.3 8 .8  45.6 
4-1620 4-1974.6 .149 338.9 - 6 4 . 7  -7 .2  ,919 69 .6  .161 .e58 118.9 314.1 .720 ~ 9 9 6  9 2 . 0  1.265 9 . 1  6 9 . 7  
4-7974.6 4-8090 .221  112.5 13 .1  2 .1  1.397 68.3 .410 1.225 5 .7  130.0 .7220 1.728A 113 .1  .794 -2.0 13.9 
4-6150 4-6340 . e l 5  330.4 -21 .1  -3 .8 ,780 99 .1  ,213 1.252 221.4 360.9 -985 1.5180 9 3 . 6  1.099 2.3 1 .2  
16.46 8.66 4.03 1.80 11.17 4.63 11.60 2 /1 /1  28.5 62.7 51.8 1.165 2.068 8 2 . 1  2 . 3  47 .4  
4-1680 4-7916.9 .150 336.0 -66.5 -1 .3 .921 91 .1  .160 ,016 165.7 376.1 ,719 .9940 92.5 1.264 10.1 69.6 
4-7976.9 4-8090 .e37 167.9 11.7 2 .0  1 .391  66.4 .411 1.229 12.2 129.6 .7190 1.139A 113.5 -195 -1 .7  1 4 . 6  
4-8150 4-8810 .220 336.1 - 3 3 . 2  -6 .0 .116 96.9 ,211 1.242 218.4 387.6 .960 1.5040 9 4 . 7  1.094 4.4 14 .9  
16.70 8.78 4 . 0 1  1.92 11.29 4.73 11.65 2 /1 /1  2 8 . 0  18.4 18.8 1.073 2.036 84.2 358.6 46.5 
_I 
-9.4 
4 .7  
-2 .2  
6.24 
-7.5 
3 . 3  
-2 .3 
6.29 
-6.  1 
2.7 
-2 .6  
6.39 
- MARS ARRIVAL DATE = 2446100 (27 JUL 1990) - 
.917 66.5 .169 .e67 162.3 360.8 .721 1.014 
1.377 94 .1  .372 1.138 344.8 102.0 2 1 4  1.561A 
.796 103.1 .245 1.310 235.1 3 5 8 . 1  .989A 1.6310 
9 .61  5.69 11.56 2 /1 /1  41 .7  99 .1  4 7 . 2  1.009 
.917 87.5 .165 .e64 167.1 367.2 ,721 1.006 
1 .360  91.7 ,314 1.153 353.9 499.7 .721 1.5844 
.194 102.7 ,241 1.304 233.7 367.4 .990 1.6110 
9.67 5 . 5 7  1 1 . 1 7  2/1/1 36.3 6 4 . 2  50 .8  1.256 
.918 66.6 .162 .860 172.6 371.8 e721 1.000 
1.381 69.6 .311 1.161 1.6 138.4 .7230 1.5991 
.190 102.3 .237 1.294 231.6 375 .2  .988 1.6000 
9.76 5.43 11.60 2 / l / l  36.8 69 .4  52.0 1.333 
-
1.274 
, 1 5 1  
1.122 















-3 .3  
.9 
1 2 . 1  
6 .9  
-2 .6  
1 .1  
6 . 1  
156.0 ,244 4-1'790 4-7956.0 
4-1956.0 4-6100 
4-0160 4-8810 






.190 336.0 -61.2 
.244 163.5 21.6 
. P I 6  324.9 - 2 1 . 2  
16.46 10.25 4.56 
.161 336 .1  -63.0 
-219  179.8 2 1 . 0  
.253 3 2 5 . 6  - 2 1 . 6  
16.04 9.74 4 . 1 8  
90 .1  
101.9 
8 9 . 7  
2 . 4 9 1  
9 1 . 0  
108.7 
91.4 
2 . 3 3 0  
9 1 . 6  
109.2 
9 2 . 9  
2.283 
72.7 








11 .3  
-10.5 
4 5 . 4  
45 .6  .e60 
2 5 1 . 7  .118 
121.00 1 . 5 1 1  
154.5 -219  
46.1 .e62 
2 4 5 . 1  .111 
109.50 1.810 
158.9 e212 
242.0 1 3 .e65 ill 
96.00 1.110 
154.0 . e l 6  
41 .6  -269  
241.0 -123  
67.3L 1 .561  
.146 3 3 7 . 3  -61.7 
.212 174.0 17.7 
.246 321.2 -22.2 
15.62 8 .43  4.01 
4-7620 4-7915.8 .141  336.5 -62.6 -6.5 .919 89.8 .161 .656 176.7 373.3 .720 .996 92 .1  1.265 9 . 1  6 1 . 7  
4-1915.3 4-8100 ,216 168.9 15.8 2.4 1.381 67 .7  .360 1.164 8.4 137.8 .72lO 1.601A 1 0 9 . 6  -764 -2 .2  12.6 
4-6160 4-6340 .242 329.2 -23 .1  -3 .0 .186 101.7 .233 1.282 226.8 382.4 .983 1.5610 94.2 1.106 1.4 - 7 . 7  
15.10 9 .23  3.94 6.47 9.65 5.29 11.67 2/1/1 36.0 56 .5  53.3 1.290 2.230 8 3 . 3  356.2 47.5 
.161 .e56 185.5 378.7 .719 ,9940 
,384 1.165 14.8 137.7 ,7170 1.612A 
,230 1.268 225.6 389.0 .916 1.5600 
11.76 2 /1 /1  35.6 50.8 5 5 . 1  1.174 
4-7630 4-1979.4 . I 4 3  333.6 -64.6 
4-7919.4 4-6100 .226 164.4 13.4 
4-0160 4-6350 .231  832.3 - 2 5 . 2  
15.66 9 .13  3 .96  
4-7640 4-1963.8 .153 329.0 -66.9 
4-7963.3 4-6100 .243 160.5 11.6 
4-6160 4-6360 .244 339.1 -33 .3  
16.04 9 .41  4.06 
-6.7 
2 . 2  
-3 .9  
6 . 5 5  
- 7 . 3  
2 .0  
- 7 . 1  
6.63 
.921 91.1 
1.361 65 .9  
.760 101.1 
9.92 5.17 
-923  92.5 
1.379 8 4 . 1  
,775 100.4 
10.00 5.38 
- MAR3 ARRI 
,910 86 .0  
1.356 99 .9  
. E l l  105.9 
8.56 6.72 
9 2 . 6  
109.6 
9 5 . 3  
2 .161  
9 3 . 1  
110.1 
96 .3  
2 .091  
1.264 
.764 




8 6 . 1  








2 .2  
350.9 





6 .2  









49.  1 
1 5 3 ,  1 - 2 2 6  
47 .6  .292 
242.6 ,135 
76.4L 1.363 
.162 ,856 192.9 362.3 ,717 ,9950 
,388 1.162 21.3 136 .0  . I l l 0  1.613A 
.227 1.254 2E1.9 395.1 ,969 1.5400 
12.17 2 / 1 / 1  35.6 5 2 . 1  57.2 1.017 
[VAL DATE E 2446110 ( 6 AUG 19901 - 
. lB3 .E59 161.4 327.0 .701A 1.016 
,362 1.064 322.0 517.9 .679 1 . 4 5 0 A  
,278 1 ,370  243.6 361.3 .989 1.1520 
11.11 1 /2 /1  62.0 93.3 31.5 -585 
152.7 .e43 
4 1 . 4  a 9 5  
2 4 1 . 3  . l a 9  
7 i . e ~  i . 1 0 9  
13.7 
-6 .9  
-2 .0  
5.16 
65 .1  
101.6 
90 .3  
3.113 
- 6 1 . 2  
26.7 








245.L . l e 1  
126.20 1 .631  
4-1790 4-1938.1 .251  290.9 35.8 
4-7936.1 4-6110 .321 180.6 - 3 0 . 1  
4-8170 4-8310 .296 325.5 - 1 9 . 8  
11.49 12.31 5 . 5 9  
4-7790 4-7956.5 ,212 3 4 0 . 0  -10.3 -11.0 .916 86.5 .169 .e67 162.4 3 5 6 . 5  .721A 1.014 89.6 1.214 1 2 . 1  76.0 
4 - 1 9 5 6 . 9  4-6110 ,214 184.5 4 2 . 1  1.6 1.366 94.3 ,355 1.106 343.5 509.3 ,113 1.498A 104.6  ,131 - 6 . 0  - 5 . 6  
4 - L l l O  4-6310 ,296 325.5 -19 .8  - 2 . 0  ,611 105.9 -278 1.510 243.6 361.3 ,989 1.1520 90 .3  1.131 .I - 1 6 . 9  
17.30 11.59 4.88 5 . 1 1  9 .09  6.12 11.71 2/1/1 5 3 . 5  93 .8  SS.3 ,798 3.302 83.2 3 4 . 6  29.7 
4-1800  
4-1965 .4  
1-8110 
4-1610 
4- 7911 .E  





4- 19 79.7 



















. 1 5 8  336.0 - 6 2 . 2  
, 2 l Z  111.9 26 .2  
.291 326.5 -19.9 
16 .01  1 0 . 6 1  4.14 
.142 336.1 -60.3 
,206 171.8 21 .0  
.263 3 2 7 . 6  -20 .0  
15.71 10.29 3 .96  
- 1 . 3  ,917 
4 .0  1.371 
-2 .1  ,801 
1 . 4 0  8.18 
-6 .4  ,918 
3 .1  1.311 
-2.3 .801 
5.42 8.81 
8 1 . 5  




89 .2  
104.8 
6.33 

































I .  120 
1.358 
2 / 1 / 1  
,660 
1.125 
1 . 3 4 1  




2 / 1 / l  
,856 
1 .121  
1.304 






351.0 506 .6  






10 .1  1 4 5 . 1  
236.1 3 8 3 . 6  
4 4 . 5  55.2 
185.4 379.1 
16.4 1 4 5 . 1  
232.6 390.2 
44.2 47 .1  
192.8 382.5 
22 .9  145.4 
228.7 396.1 
44.3 4 1 . ?  








































1 . O r 7  
91 .1  
105 .6  
92 .0  
2.619 
9 1 . 1  
106 .0  
93.5 
2.498 




9 2 . 6  
106.5 
9 6 . 0  
2 .261  
93 .1  
106.7 





















9 .1  
-3 .9  
.6 
12.3 
0 .6  
- 2 . 9  
. 7  
4 .3  
8 . 7  
- 2 . 3  
.6 
855 .4  
9.2 





2 . 1  
342.0 
66.6 
5 . 1  
-15.4 
4 0 . 0  
6 6 . 1  
9 . 0  
- 1 4 . 2  
4 4 . 4  
66.5 
10.7 
-13 .0  
4 1 . 1  
6 6 . 9  
11.9 
- 1 1 . 3  
46.6 
12 .1  
-6.4 
40.6 
6 1 . 5  
134.1 -213  
45.3 - 2 4 1  
240 .1  ,126 
109.70 2 . 1 1 3  
153.6 ,206 
231.4 .130 
9 I .3C  2.123 
154.0 -209  
4 5 . 6  . L ¶ O  
64.9L 1.906 
1 5 4 . 0  a220 
4 5 . 1  .251 
2 3 9 . 0  -146  
16.OL 1.594 
4 5 . 7  . t a e  
~ 3 7 . 2  . i s 7  
,136 335.2 - 6 1 . 2  
,209 166.6 17 .7  
.275 329.5 -20 .2  
15 .48  10.01 3.69 




.136 332.2 -63.5 
-220  162.2 15.2 
-267  331.7 -20.6 
15.33 9 .81  3 .91  
.146 327.4 -65.7 
.e36 156.6 1 3 . 0  
.259 334.8 -22.6 






41.6 .254 2 





3.17 8 .91  
4-1650 4-1961.S . I 6 6  323.1 -61.0 -1.7 .927 94.0 ,167 ,651 200.5 386.5 .714 1.0010 9 3 . 7  1.263 11.0 61.9 
4-1967.5 4-6110 .260 155 .6  11.0 2 .1  1.365 82.0 .313 1,111 29.9 146.1 .6990 1.132A 106.6 . I 3 6  -1.4 13.4 
4-6110 4-6310 - 2 6 1  348.4 -31 .9  -10.9 ,773 101.8 .245 1.266 224.5 401.6 -956 1.5170 9 7 . 6  1.096 9.1 26.4 























































12 .1  .go9 85.9 
-4.9 1.354 100.1 
-1.0 .OM io1 .e  
4.37 .7 .96 1.95 
- Y . O  .917 87.5 
8.4 1.363 91.3 
4 . 0  .E24 100.2 
4.04 6.23 7.6E 
.184 .858 161.4 325.8 ,7001 1.016 6 4 . 9  1.27L 
.357 1.052 320.6 523.9 .676 1.426A 96.6 -694 
1 .823 1.461 251.9 363.8 $989 1.9320 00.9 1.111 
i i . 9 0  i / z / i  12.0 87.7 4 3 . 0  .os5 e . 7 2 9  93.9 
. l e i  .e64 i 6 7 . t  s i0 .7  . l e i  i.006 90.9 i . e n  
i 11.90 ~ t / t  51.7 73.0 38.0 1.197 3.014 19.7 
.344 1.098 314.3 513 . t  .711 1.476A 102.0 .12L 
D .313 1.436 249.6 311.6 .987 1.1860 9 2 . 8  1.150 
-12.5 - 6 4 . 1  166.5 -303  
.3 -18.1 CS9.0 a146 
118.1 3 .1  lL3.60 1.188 
1 5 S . O  .E24 
I .3 - 1 7 . 0  135.0 .146 
13.0 35.1 112.50 L.468 
4 . e  ~ 2 . 1  11 .0  . c i a  
b -5.2 -.I 43.4 .re* 9 . 6  1 0 . 4  
' 1.1 66.1 
! .4 -16.4 
, -3.4 s .a  
p 4 . t  4e.4 
, 1 5 3 . S  .E03 
I 43.4 . e m  
1 L33.4 e150 
I 96.30 t . 5 8 4  
-0.3 . 9 i e  88.3 . i o 3  .e60 ire.*  3 7 t . 6  .reo 1.000 91.0 1 . e ~  
4.74 0.15 1.41 11.9s t/i/i 54.9 6 t . i  4e.1 i . 4 3 7  t . 7 4 9  80.1 
3.7 1.365 89 .1  -341  1.103 3.7 15t.O . l e 3 0  1.483A 103.1 . I t 5  
- 2 .1  A16 101.6 ,303 1.409 L46.7 378.7 .Sot 1.8310 94.3 1.141 
2 10 



















IS. I 4  




R A I  
R A 3  














-60 .5  
20 .6  
-18.1 
3.87 
-62 .7  
17 .3  
-18.0 
3.88 
4 - 7 8 4 0  4-7983.7 .144 326.3 - 6 4 . 9  
4-1983.7 4-8120 -231  137.9 14.5 
4-6180 4-8360 ,290 334.6 - 1 8 . 2  
1 5 . 3 1  10.50 3 .98  
4-7850 4-7987.6 ,162 
4-7S67.6 4-8120 ,253 
15.31 
4-8180 4-6310 ,280 
--_-_-____ . 
321.7 -66 .1  
1S5.2 12.2 
337.8 - 2 0 . 0  
10.43 4 .18  
1990 OUTBOUNC SUSNGBY UlSSIC'N DURATICW : $ 2 0  E A 1 3  
U A R S  ARRIVAL D A T E  = 2 4 a e i 2 0  
I I V I P S I  I ECCEN SHA THE11 THE12 
I 3 V 3 PS1 3 ECCEN SHA THE13 THE14 
I 5 V 5 PSI 5 ECCEN SMA THETS THE16 
O V A  - EVA - DVD---€VR __TYPE SUN A-SUN R 
-6.0 .919 89.7 ,161 .a58 178.6 376.2 
3 . 1  1.364 87.2 .347 1.103 10.8 151.7 
- 2 . 2  .e08 106.8 ,294 1.382 243.3 385.2 
4 . 7 5  6 . 1 4  7.12 12.02 2 /1 /1  5 4 . 0  52.6 
16 AUC 1990 
PERIH AFHEL PSI 2 V 2 I 2 DECL2 RA2 SPEEC2 
PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 1  SPEEC4 
PERIH APHEL PSI 6 V 6 t 6 DECL6 RA6 SPEED6 
KAPPA - A  E I N C  RAP OECLP ETA PERIC 
.720 ,996 92 .2  1.265 8.6 65 .8  154.0 ,206 
.7200 1.4864 103.3 . t 25  - 2 . 6  8.2 43 .2  .E20 
.975 1.7B8C 9 5 . 6  1.133 .4  - 1 6 . 1  2 3 3 . 9  e l 5 6  
45 .9  1.414 2.S67 83.8 354.4 46 .0  83.9L 2.215 
-6.1 .921 91.0 .161 ,856 185.3 379.3 ,718 .9940 9 2 . 6  1.263 9 . 0  6 6 . 1  154.2 * e l 8  
2.7 1.362 85 .6  .350 1.101 17 .2  151 .1  .716D 1.487A 103 .5  ,724 -2 .1  9.7 42 .9  .e21  
- 2 . 3  .798 106.0 .285 1.3S4 239.5 391.3 ,968 1.1400 96.8 1.124 .6  -15 .9  236.2 ~ 1 8 4  
4.77 8 .16  6.82 12.11 21111 53 .7  44 .9  4 9 . 1  1 .292  2 . 4 0 6  86.4 346.5 48.0 74.8L 1.810 
- 6 . 6  .923 92.4 .163 ,856 192.7 382.7 .717 .9950 93 .1  1.262 9 . 7  6 6 . 7  153.8 -211  
2.5 1.361 83 .9  .354 1.098 23.6 152.1 .709D 1.486A 103.6 ,722 -1.8 10.8 42.3 e 2 2 3  
-2 .6 ,789 105.2 ,277 1.327 235.3 397.0 .959 1.6950 97 .8  1 . 1 1 5  -8 - 1 5 . 1  240.1 ,172 
4 .81  8 . 2 0  6 . 5 2  12.21 2 /1 /1  53.8 38.7 $ 2 . 2  1.123 2.272 88.0 340.8 49.3 68.2L I s 4 2 8  
- 7 . 4  ,927 94.0 .167 .857 200.5 386.6 . I 1 4  1.0010 93 .7  1.262 10.7 6 7 . 1  152.6 .2S3 
2.3 1.358 82 .1  .360 1.092 30 .5  152.7 ,699D 1.484A 103.6 .718 - 1 . 5  11.7 41.4 ,225 
-3.6 ,780 104.2 ,270 1.302 230.9 402.3 .950 1.6540 98 .6  1.106 1 .8  -10.6 245.4 ,182 
4.87 8 .26  6.25 12.34 2 / 1 / 1  54.3 34.5 55.0 ,936 2.166 88 .8  337.0 S0 .3  63.SL 1 .091  
- .-- MARS ARRIVAL DATE = 2448130 (26  AUC 1990) - - _. 
4-7810 4-7970.9 . l a 5  336.8 - 6 1 . 2  -6 .6  .918 88 .8  ,162 .E60 172.5 372.0 .721 1.000 91.7 1.267 8.8 67.6 153.8 . 2 l O  
4-7970.9 4-8130 ,210 172 .3  3 1 . 5  4.6 1.361 89.3 .337 1.089 2.8 158.0 . l e 3 0  1.456A 100.4 . I 1 2  -4 .2  .6 4 0 . 6  me03 
4-8190 4-8330 ,371 330.6 - 1 6 . 6  -1 .9 -838 110.5 ,352 1.509 253.8 380.1 .978 2.0400 9 5 . 2  1.162 . I  -17 .7  230 .1  . I 7 6  








































11 .62  
334.4 -60.4 
166.0 24.2 
332.1 - 1 6 . 5  
12.16 3 .87  
330.8 - 6 2 . 2  
161.6 19.7 
333.8 -15.9 
11.78 3.88  
325.5 - 6 4 . 2  
118.1 16.3 
335.7 - 1 5 . 5  
11.47 5.95 
320.6 - 6 5 . 3  
lSS.8 13 .5  
337.8 -15.2 
11.27 4 . 1 4  
4-7820 4-7975.1 ,136 335.2 - 6 1 . 2  
4-7975.7 4-8140 ,209 167.8 29.3 
4-8200 4-8340 -407 334.0 -14.7 
17.59 13.57 3.89 
4-7830 4-7900.1 .133 330 .6  - 6 2 . 0  
4-1960.1 4-8140 .213 162.9 22 .9  
4-6200 4 -8350  ,389 355.7 -14 .1  
17.03 13.04 3.66 
4-7840 4-7964.0 .139 324.9 - 6 3 . 8  
4-7964.0 4-8140 .E25 119.3 18.5 
4-6200 4-6380 ,371 331.4 -13.4 
16.62 12.62 3.93 
4-7850 4-7987.0 a 1 5 5  319.6 - 8 4 . 5  
4-7967.8 4-8140 ,244 156.6 1 5 . 0  
4-8200 4-8370 . 5 5 3  339.3 - 1 2 . 6  
16.34 12.30 4 . 1 0  
4-7800 4-7992.0 ,179 317.3 -64 .4  
4-7992.0 4-8140 . e 7 0  1 5 5 . 1  12 .1  
4-8200 4-8380 . 3 3 5  341.0 -11 .4  



























el52 316 .1  
.P40 150.6 






- 6 3 . 2  
21.2 
- 1 1 . 7  
3 .92 
-63 .1  
16.0 
- 1 0 . 7  
4.07 
-5 .9  





-2 .0  
4.28 
-6.4 
2 . 7  
-2.0 
4.31 
- 7 . 1  
2.5 
-2 .2  
4.36 
-_- 
- 6 . 1  


















7 . 7 0  
.927 









87 .3  
109 .1  
8.30 











7 .12  
LS A R R l  
8 9 . 1  
87 .7  
112.8 
9 .68  
.161 .858 178 .1  376.2 
.339 1.089 10.6 157.6 
,337 1.465 250 .1  386.4 
12.33 2/1/1 64.3 50.6 
.161 ,856 185.3 379.5 
.342 1.088 1 7 . 1  157.6 
.324 1.423 246.1 392.2 
12.41 2/1/1 64.0 43.4 
.163 ,858 192.7 382.9 
.346 1.084 23.5 157.9 
.312 1.385 2 4 1 . 8  397.7 
12.50 2 / 1 / 1  6 4 . 1  37.4 
.167 .e57 200.4 386.7 
.351  1.078 30.3 158.5 
,301 1.350 237.2 402.9 
12.19 Z / i / l  64.5 32.4 
VAL DATE = 2448140 ( 5 
. 1 6 i  .E58 178.6 375.9 
.334 1.082 9.3 162.9 
.393 1 .590  256.6 387.3 
12.76 2 /1 /1  74.9 49 .1  
.720 .996 9 2 . 2  
. l e 0 0  1.4591 100.6 
.971 1.9590 9 6 . 6  
42.2 1.419 2.776 
,718 .9940 92 .7  
.716D 1.459A 100.8 
.962 1.8850 97 .7  
4 6 . 2  1.320 2 .548  
.717 . .995D 93 .1  
e7090 1.459A 100.0 
.953 1.8170 98.7 
4 9 . 8  1.159 2 . 3 7 3  
.714 1.0010 93.7 
.699D 1.457A 100.8 
.943 1.756D 99.5 
52.9 .975 2 . 2 4 3  
SEP 1990) -
,720 ,996 92.2 
e7210 1.444A 9 8 . 2  
.966 2.2140 9 7 . 6  
38.1 1.372 3.066 
1.265 8.5 
.712 -3 .0 
1.111 . l  
83 .5  355.6 
1.263 0.9' 
.711 -2.4 
1.140 e 1  
88.1 347.2 
1.282 9 . 5  
.709 - 1 . 9  
1.129 - 2  
87.8 341.2 
1.282 10.4 
.705 - 1 . 6  
1.118 . 3  
88.8 337.4 
1.26s 8 . 7  
.702 -3.7 
1.174 - . I  
82.3 3 1 8 . 9  
6 5 . 7  154 .0  
4 . 8  4 0 . 0  
-17.9 231.3 
44 .1  84.5L 
65.7 154.3 
7 . 0  39.5 
-18.4 234 .1  
4 7 . 0  74 .81  
68.1 153.9 
0.5 38.8 
-19.0 238 .1  
48.7 68,OL 
66.4 1 5 3 . 1  
9 .7  37 .6  
-19.3 243 .1  
50 .0  83.2L - . 
66.5 1 5 4 . 0  
- 5  36.9 
- 1 9 . 0  229.4 





, 201  
.1e8 









.209 . I89 
.212 
2 .  834 
2. szo 
.920 61 .0  .161 .E56 185.3 379.5 .718 ,9940 92 .7  1.263 8.8 65 .6  114 .3  . e l 3  
1.356 85.9 ,337 1.081 16.3 162.9 . l i t 0  1.444A 98.3 ,701 -2 .7  3.9 36.0 ,188 
.E35 111.8 ,573 1.524 252.4 393.0 .956 2.0930 98.8 1.160 - . 2  - 1 9 . 8  232.5 . e l ?  
7.38 9.19 12.83 2 / 1 / 1  74.4 42.3 4 3 . 1  1.328 P.725 8S.2 349.7 4S.3 76.0L 2,291 
-8 .2  .923 92.4 .163 .8S6 192.6 383.0 ,717 .9950 93 .2  1.262 9.3 65.6 1 5 4 . 1  ,225 
3.0 1.354 84.3 ,340 1.077 22 .7  163.1 .7100 1.444A 98 .3  .699 - 2 . 2  5 . 9  3 5 . 1  . I 8 9  
- 1 . 7  ,819 110.8 .355 1.467 247.9 398.3 .946 1.988D 99.8 1.146 - .2  - 2 1 . 0  238.7 ,222 
4.00 7.39 8.69 12.90 2 / 1 / l  74.5 36.8 47 .2  1.189 2.496 87.2 343.3 47.8 88.8L 1 . 7 7 8  
-6 .9  .927 93 .9  
2.7 1.352 .82.6 
-1 .0  .804 109.7 
4.04 7.44 8.20 
-7 .9  .931 95.6 
2.4 1.349 80.6 
-1 .3  ,790 108.5 
4.12 7.51 7.71 
MARS ARR1 -- 
-8.1 .920 91.0 
4 . 2  1 . 3 5 5  86.3 
-1 .6  ,863 11.5.0 
3.88 7.26 10.67 
,167 . E 5 7  200.4 386.8 ,714 1.0010 
,346 1.072 29.4 163.6 . I O 1 0  1.443A 
,339 1.416 243.3 403.4 .936 1.897D 
.175 ,861 208.2 391.1 ,710 1.0110 
.354 1.064 36.7 164.4 ,6880 1.441A 
.326 1.372 238.4 408.3 .925 1.8190 
13.05 2 / 1 / l  75.8 27.6 5 3 . 5  .e26 
(VAL DATE = 2448150 ( 1 5  SEP 1990) - 
,161 ~ 8 5 6  185.3 379.4 a718 .9940 
-334  1.078 14.8 167.5 .7180 1.439). 
~ 4 3 4  1.678 258.4 393.5 .950 2.4070 
12.97 2 / l / l  74.9 31.7 50.7 1.012 
13.39 2 /1 /1  84.6 41.6 39.3 1.306 
93.8 




98 .2  
101.3 










- 1 . 7  
- . 3  
339.2 
11.3 
-1 .5  
- . 6  
336.0  








8 . 9  
- 3 . 3  - .4 
354 .1  




65 .6  
8.6 
-24.5 
11 .1  ___ 
85.9 
. e  
-20.6 
4 2 . 7  
153.5 





















. I  82 
,232 
2.114 
- 6 . 1  .923 92.4 .163 .E56 192.6 383.1 ,717 .9950 93.2 1.262 9 . 2  65.2 154.5 ,223 
3.4 1.354 6 4 . 6  -538 1.015 21.4 167 .1  . I 1 2 0  1.438A 96 .1  .691 -2 .5  3.2 31.7 ,182 
-1.4 .e43 113.9 .408 1.587 253.8 398.7 .939 2.2350 101.0 1.169 - . 5  -22.0 215 .9  . E 5 5  
3.85 7.25 10.05 13.43 2 / 1 / 1  84 .6  36.1 44.3 1.209 2 . 6 5 2  8 6 . 1  347.0 46.5 70.4L 1 . 9 9 6  
- 6 . 7  -927  93.9 .16? .E57 200.3 386.9 .714 1.0000 93 .8  1.262 9.9 85.0 153 .9  .E39 
3.0 1 . 3 5 1  83.0 .343 1.071 28.0 168.1 .7040 1.438A 96 .1  .688 -1 .9  5.2 30.5 . 1 8 1  
-1.3 .824 112.7 ,386 1.511 249.0 403.7 .928 2.0940 101.8 1.153 - .6 -23.6 L 4 l . l  .LS? 
3.88 7.28 9.45 13.47 2 /1 /1  84.9 31.4 48.3 1.048 2.445 87.4 342.3 48.9 65.1L 1.514 
4-1880 4-T992.O . 1 7 5  316.0 -63.4 -7.5 
4-199L.O 4-8150 .e63 156.9 13.4 2.6 
4-6t10 4-8380 .377 342.9 -9 .3  -.9 
17.11 13.20 4.35 3.95 
4-10~0 4 - 1 e s t . i  ,170 314.T -62.4 -1.2 
4-799L.l 4-8160 .E57 159.1 15.0 2.9 
4-aLCO 4-6860 .4L3 341.L - 7 . ?  -,6 
10.37 14.47 4.L9 8.90 
.931 9S.8 .175 .E81 208.2 S9l.P ,710 1.0110 94.5 1.263 10.9 64.8 1 3 3 . 5  ~ 2 6 3  
.349 01.1 .310 1.064 31.1 168.7 .691D 1.436A 9 1 . 9  .684 -1 .4  6.7 29.2 ,186 
.006 111.4 .366 1.447 244.1 408.5 . S I 7  1.9780 10P.4 1.138 -1 .0  -28.1 146 .9  .LEO 
7.35 8.06 13.12 e i i i i  85.6 27.5 11 .4  .E67 2.305 8 8 . ~  339.3 50.8 8 1 . 4 ~  (.SIP 
.OS1  9 l . 6  -115  .881 CO0.t 391.2 .710 l . O l i 0  94.5 1.263 10.6 83.B 154 .1  ,257 
.349 81.0 ,348 1.007 33.1 17Z.6 .69JO 1.438A 93.9 .676 -1.6 4 . 9  26.¶ . l B 4  
.#e9 114.1 -410 1.116 L49.1 408.5 .e08 €!.LO40 i O S . 7  i . 159  -1.L -26.5 L48.0 .LO4 
7 . ~ 9  io .10  1 4 . ; ~   PI^ 94 .1  27.4 4 9 . 1  .go9 r.400 0 7 . t  143.3 50.4 m . 9 ~  1 . ~ 8 0  
2 11 
STOPOVER TIRE = 60 C A Y S  HI33IC'N CURATION s 160 C A Y S  
M A R 5  ARRIVAL C A T €  2440090 
1 1  JUL i99n 
1990 OUTBOUNC SWINGBY 
._ - . _ -  
LAUNCH SWNGBY SPEED1 R A 1  CECLl 
8 W N G O I  LRRIVE SPEED3 R A 3  CECL3 
D E P A R T  RETURN SPEED5 R A 5  CECL5 
- _  .-- 
I 1 V 1 PSI 1 ECCEN SHA THE11 THETO PERIN APHEL P S I  2 V 2 
1 3 V 3 P S I  3 ECCEN SHA THZT3 THE14 PERIH APHEL P S I  4 V 4 
I 5 V 5 PSI 5 ECCEN SHA THETS THE16 PERIH APHEL PSI 6 V 6 
E - INC __ C V A -  -EVA -)YO V R - .  TYPE SUN A SUN RI(APFA-- - A  
.- - MARS ARRIVAL DATE I 2448090 ( 1 7  JUL 1990) - -  - 
16.1 .910 84 .8  .191 .862 156.7 324.6 .698A 1.026 64 .5  1.274 
-9.5 1.367 101.6 .390 1.091 317.5 508.1 .666 1.517A 107 .1  .728 
-3.8 .780 99.5 .213 1.252 221.4 380.9 ,985 1.5180 93.6 1.099 
6.80 10.18 4.63 11.60 1 /2 /1  48 .5  62.7 35 .2  e416 3.310 95.4 
I 2 CECL2 
I 4 CECLI 
I 6 CECL6 
RAP CECLP 





4-7780 4-7933.6 .296 266.6 35 .9  
4-7933.6 4-8090 .380 176.5 - 3 5 . 5  
4 - 8 1 5 0  4-8340 .215 330.4 - 2 7 . 1  
17.74 10.94 6 . 3 1  
4-7760 4-7949.9 .239 334.3 -73 .1  
4-7949.9 4-8090 .e96 185 .3  30.8 
4-8150 4-8340 .215 330.4 -27 .1  
17.19 9.92 5.29 
-16.4 - 7 0 . 2  
8 . 5  31 .2  
2.3 1.2 
174.5 1 . 5  
189.8 3 8 0  
22.5 .301 
245.4 .116 
131.70 a 9 6 1  
-12.5 .918 8 5 . 5  ,174 ,871  157.7 353.0 ,719A 1.023 8 9 . 0  1.277 13.0 76.5 166.4 .296 
6.3 1.383 97.1 ,393 1.154 334.6 498.6 -701  1.607A 110.2 ,761 -6 .9  . 9  1 4 . 4  ~ 3 1 9  
-3 .8  .780 99.5 .213 1.252 221.4 380.9 .965 1.5180 9 3 . 6  1.099 2 .3  1 . 2  241.4 .116 
, 7.26 10.64 4.63 11.60 2 /1 /1  38.7 62.7 46.5 .688 2.532 84.9 12.0 35 .6  129.00 1.053 
4-7790 4-7957.6 .195 337.0 -68 .1  
4-7951.6 4-6090 ,251 184.6 20 .6  
4 - 6 1 5 0  4-8350 .220 336.1 - 3 3 . 2  
16.67 9.35 4 .63  
-9 .7  .917 86.5 .169 .867 162.3 360.2 .721 1.014 9 0 . 0  1.274 10.9 73.6 158.9 .e51  
3 . 1  1.189 94 .7  ,397 1 . i 8 2  343.4 494.9 .713 1.651A 111.3 .775 - 4 . 1  8.1 4 5 . 8  . 3 2 l  
-6 .0  ,116 98.9 . E l l  1.242 218.4 387.8 .980 1.5040 9 4 . 7  1.094 4 .4  14.9 247.2 .141 
7 . 3 1  10.69 4 .73  11.85 2/1/1 33.4 58.4 54.8 .954 2.173 81.9 14 .8  41.3 119.60 1.119 
- 7 . 4  .918 88 .6  .162 ,860 172.8 370.6 ,721 1.000 91 .5  1.268 9.6 70.2 154.4 ,225 
3 .4  ,767 97.6 .210 1.220 211.3 400.3 .964 1.4770 9 6 . 7  1.082 -5 .1  -56 .5  234.8 .165 
7.66 11.03 4.15 12.12 2/1/2 29.3 48 .0  57.3 1.188 2 . 0 8 6  81 .3  8.0 41.8 100.70 1 .291  










. 1 5 5  339.7 -64.0 
.225 177.4 14.7 
,195 326.6 .I 
15.92 8 .26  4 .11  
.149 338.9 -64.7 
.e27 172.5 13 .1  
.le2 332.7 -8 .3  
15.68 7.88 4.03 
-7.2 .919 89 .8  .161 .e58 118.9 374.5 .720 .996 9 2 . 0  1.265 9 .7  6 9 . 1  153.9 .227 
2.1 1.397 88.3 .410 1.225 5 . 1  130.0 ,7220 1.728A 1 1 3 . 1  .794 -2.0 13.9 48.5 ,338 
. 7  .762 96.7 .210 1.209 207.1 405.9 ,955 1.4630 97.5 1.076 -2.5 - 3 9 . 9  2 4 8 . 0  . 1 5 3  
7.80 11.17 3.85 11.98 2/1/2 28.5 34 .7  57.8 1.165 2.068 82.7 2 .3  47.4 9 0 . 8 0  1.245 
, 1 5 0  336.0 -66.5 -7 .3  .921 91 .1  .160 .e56 185.7 378 .1  .719 .9940 92.5 1.264 10.1 6 9 . 8  153.1 .237 
,237 167.9 1 1 . 7  2.0 1.397 86.4 ,416  1.229 12.2 129.6 .7190 1 .1391  113.5 .795 -1.1 14.6  4 8 . 6  e343 
- 1 7 4  337.4 -10.5 - e 2  ,757 95.8 .211 1.198 202.8 411.2 .945 1.4510 9 8 . 3  1.071 -1 .7  -34.1 2 5 5 . 5  e160 0 
15.64 7.72 4.05 7.92 11.29 3.67 12.06 2/1/2 2 8 . 0  28.2 18.8 1.073 2.036 84.2 355 .8  48.5 81.9L 1.111 
- MARS ARRIVAL DATE 2448100 (21  JUL 1990) -I-- --& 
-9 .4  .917 8 6 . 1  .169 ,867 162.3 360.8 .721 1.014 9 0 . 1  1.274 10.5 72.7 158.0 .e44 
4 . 7  1.377 94 .1  .372 1.138 344.8 502.0 .714 1.561A 107.9 . 7 5 1  -5 .0  4.2 45.6 .e80 
-3 .9 .780 101.1 ,230 1.268 225.6 389.0 .976 1.5600 95 .3  1.102 2 . 2  -2.4 242.6 .13S 
6.24 9 . 6 1  5.17 11.78 2 / 1 f l  41.7 50.8 47.2 1.009 2.497 81.1 15.2 37.9 121.00 1 . 5 1 1  
4-7790 4-7958.0 ,190 336.0 - 6 7 . 2  
4-7998.0 4-8100 ,244 183.5 27.6 
4-8160 4-6350 .237 332.3 -25.2 
15.96 9.72 4.56 
4-7600 4-7985.1 .161 336.7 - 6 3 . 0  - 1 . 5  .917 87 .5  .165 ,864 167.1 367.2 .721 1.006 9 1 . 0  1.270 9 .3  69.. 1 5 4 . 5  ,219 
4-7965,s 4-8100 .E19 179.3 21.0 3.3 1.380 9 1 . 1  .374 1.153 353.9 499.7 .721 1.584A 108 .7  . Z 5 8  -3 .3  9 .u  46.7 .e62 
4-8160 4-8360 .244 339.7 - 3 3 . 3  -7 .1  , 7 1 5  100.4 ,227 1 .254  221.9 395.1 ,969 1.5400 9 6 . 3  1.095 5 .4  15 .6  247.3 .16S 
15.81 9 .51  4.18 6.29 9.67 5.33 12.17 2 / l / l  38 .3  52.1 10.8 1.256 2.330 79.8 1 2 . 7  42.4 109.50 1.670 
-6.7 -918  88 .6  
2 . 7  1.381 89 .6  
9.9 . I 6 9  99.6 
6.39 9 .76  5.63 
-6.5 .919 89.8 
2.4 1.381 87 .7  
1.0 .163 98.7 
6 .4F  9.85 4 .40  
,162 .e60 172.6 
,317 1.161 1,6 
.226 1.240 217.9 
13.41 2/1/2 36.8 
.161 .e58 178.7 
.380 1.164 8 .4  
.224 1.226 213.6 


















109 .2  ,162 
9 7 . 2  1 .088  
2.283 81.0 
9 2 . 1  1.285 
109 .6  .764 
9 8 . 0  1.082 
2.230 03.3 
8 .9  6 8 . 0  
-2 .6  11.3 
- 1 1 . 7  - 7 3 . 8  
6.1 4 5 . 4  
9 .1  61.7 
-2.2 12.6 
-2.6 -40.8 
358.2 4 1 . 5  
i 5 3 . 9  .21e 
47.3 .e85 
196.8 . e 5 7  
98.00 1.710 




4-7810 4-7970.7 .146 337.3 -61.7 
4-7970.1 4-8100 ,212 174.0 17.7 
4-0160 4-8370 .256 322.5 1 7 . 5  
16 .02  9.63 4 . 0 1  
4-7820 4-7975.3 .id1 336.5 - 6 2 . 6  
4-707S.3 4-8100 . e l 6  168.9 1 5 . 3  
4-8160 4-8380 .206 332.5 - 1 . 6  
14 .61  8.34 5 .94  
4-7830 4-7979.4 .143 333.6 -64.8 
4-7979.4 4-8100 .226 164.4 13.4 
4-6160 4-6390 .196 337.1 -10 .7  
14.68 8.13 3.96 
4-7840 4-7981.5 .153 329.0 -66 .9  
4-7083.3 4-0100 2 4 3  16O.S 11.6 
4-0160 4-6400 .18f  341.3 -11.3 
14.66 0.03 4.06 - -. - ._ _ _  - 
4-7790 4-7938.1 .e57 290.9 35 .8  
4-7936.1 4-8110 .321 180 .6  - 3 0 . 1  
4-0170 4-6350 .267 331.7 -20.8 
18.67 11.49 5 . 5 9  
4-7700 4-7916.5 .212 340.0 -70.5 
4-7956.1 4-8110 -274 184 .5  4 2 . 1  
4-0170 4-6350 .2C7 331.7 -20 .6  
16.16 10.78 4 .88  
-6 .7  .921 9 1 . 1  .161 .E56 185.5 378.7 .719 .9940 9 2 . 6  1.264 9 .6  68.1 113.7 .E26 
2 . 2  1.381 8 5 . 9  .384 1.165 14.8 137.7 ~ 7 1 7 0  1.612A 109.6 .764 -1.8 l S . 5  47 .6  .292 
-.2 .757 97 .7  .224 1.212 209.0 411.5 .941 1.4840 9 8 . 7  1.075 -1.6 - 3 3 . 2  2 5 S . l  .170 
6 .55  9 .92  4.17 12.18 2/1/2 35.6 27.5 5 5 . 1  1.174 2 .161  81.3 350.9 4 8 . 6  78.4L 1.383 
-7 .3  .923 92.5 ,162 ,856 192.9 382.3 .717 .9950 93 .1  1,263 10.3 68 .5  152.7 .e43 
Z . 0  1 .379 64 .1  .388 1.162 2 1 . 3  138.0 e7110 1.613A 110.1 .763 -1.6 14.2 47.4 .Z95 
-.I .?Si 96 .6  .225 1.199 204.3 416.4 .930 1.4690 99.4 1.069 - 1 . 2  -30.3 e82.3 .l79 
6 .63  10.00 3.96 12.29 2/1/2 35.6 23.0 51.2 1.017 2 .091  86.Y 345.1 4 9 . 7  71 . tL  1.109 
__ --___ - HAR3 ARRIVAL DATE s 2448110 ( 6  AUG 1990) - 
13.7 .910 86.0 .183 .e59 181.4 327.0 .701A 1.016 05 .1  1.272 -13.5 - 6 7 . 2  188.7 . 3 2 l  
-6.9 1.358 99 .9  ,362 1.064 322.0 517.9 .679 1 .4501  101.6 . T O 6  6 .2  28.7 20 .6  .e38 
-2 .9  ,788 103.4 ,254 1.304 232.6 390.2 .972 1.6360 96.0 1.111 1.2 -11.3 239.0 .146 
5.18 8.56 5.90 11 .90  112/1 6 2 . 0  47.1 37.5 .585 3.113 94.5 177.7 3 .6  i26 .60  1.238 
-11.0 .916 86.5 .169 .e67 162.4 358.5 .721A 1.014 8 9 . 8  1.274 12 .1  76.0 162.0 .e74 
7.8 1.368 94 .3  , 3 5 5  1.106 343.5 509.3 .713 1.498A 104.6 . I 3 1  -8 .0  - 5 . 6  4 5 . 0  .259 
-2 .9  .788 103.4 .254 1.304 232.6 390.2 .972 1.6360 96.0 1.111 1.2 -11.3 2S9.0 .I46 
5 .71  9.09 1 .90  11.90 2 /1 /1  53.5 47.1 35.3 ,798 3.302 03.2 14.6 29.7 126.20 1.837 
4-7800 4-7965.4 .158 336.0 -62.2 -7 .3  .917 87.5 .165 ,864 167.1 367.7 .721 1.006 9 1 . 1  1.210 9 . 1  86.6 1 5 4 . 1  . e l 5  
4-7965.4 4-6110 .215 177.9 26.2 4 .0  1.371 91.3 .356 1.120 355.0 506.6 .721 1 . 5 1 8 A  105.6 ,738 -3 .9  5.1 4 5 . 3  .247 
4-0170 4-8360 .259 334.6 -22 .0  -3.0 . I 8 0  102.7 .e50 1.265 228.7 396.1 -964 1.6060 9 7 . 0  1.104 2.1 -6 .4 2 4 2 . 9  . 1 5 7  
15.25 9.05 4.14 1.40 6.78 5 . 1 1  12.03 2/1/1 47.2 41.7 44.9 1.30s 2.619 79.3 12.3 4 0 . 0  109.70 2.11)  
4-7610 4-7971.2 .142 336.1 -60 .3  
4-7071.2 4-8110 -204  111.6 21.0 
4-8170 4-6370 .287 548.4 -37.9 
1 5 - 8 0  10.38 3.96 
4-7620 4-7915.6 .136 335.2 - 6 1 . 2  
4-7975.6 4-6110 .209 166.6 1 7 . 1  
4-6170 4-6360 .234 332.4 - 5 . 1  
14.44 8.91 3,89 
-6 .4  ,918 
3.1 1.371 
-10.9 . I 7 3  
5.42 0 .81  
o e . 5  ,162 .e60 172.5 372.5 
89.2 .358 1.125 3.2 1 4 5 . 5  
101.0 ,245 1.266 224.5 401.6 
6 .42  13.03 2 /1 /1  4 3 . 3  5 4 . 5  
,721 1.000 91.7 1.267 
.7230 1.528A 106.0 . 7 4 1  
.956 1.5170 9 1 . 6  1 .096  
47.2 1.416 2.498 60.9 
.720 .996 9 2 . 2  1.269 
.7210 1.532A 106.3 .742 
.946 1.5110 9 8 . 6  1.068 
49.4 1.371 2.392 63.7 
.719 .SO40 9 2 . 6  1.263 
. I 1 6 0  1.534A 101.3 .741 
,936 1.5270 99.3 1.001 
52.0 1.244 2 .281  66.1 
6.6 
-2 .9  
9.1 
4 .3  
6 .7  
- 2 . 3  
-3.1 
355.4 
9 .2  




9.0 4 5 . 7  
26.4 219.7 
4 4 . 4  06.30 
66.5 154.0 
10.7 45.6 
- 4 4 . 2  244.6 










. l e t  
I .  594 
.PIO 
-6 .1  .SI9 8 9 . 1  ,161 .a58 178.6 375.9 
2.1 1 .371  87.3 .360 1.126 10.1 145.1 
1.9 .165 100.0 .LA2 1.248 e20.0 406.9 
3.47 6.65 5.06 12.31 2/1/2 44.5 35.7 
4-1630 4-7979.1 . l 3 8  332.2 -63.5 
4-1979.1 4-6110 .Z20 162 .2  15.2 
4-8170 4-6390 .221 337.6 -10 .7  
-8 .4 .921 
2.4 1.370 
- . 3  .750 
5.12 0.90 
91.0 ,161 .e56 185.4 379.1 
85.6 ,363 1.125 16.4 1 4 5 . 1  
99.8 .e40 1 .231  215.3 411.9 
4.77 12.33 2 t l f 2  44.2 26.7 
66.9 154.0 
11.9 4 5 . 7  
- 3 2 . 0  254.7 
48.6 76.0L 14.20 8 .66  3.91 
4-7640 4-7983.6 .148 321.4 -65.7 
4-7983.0 4-6110 .236 158.6 13.0 
4-6170 4-6400 .el0 341.5 -11.4 
14.09 8.52 4.02 
-6.9 .923 92.4 . l 6 3  A 5 6  192.8 382.5 .117 .9950 93.1 1.263 10.0 67.5 1 5 3 . t  -236  
2.2 1.368 83.9 .368 1.122 22.9 145.4 .IO90 1.534A 106.7 .739 -1.6 1 2 . 1  45.3 - 2 5 4  
-.9 -751  98.6 .239 1.215 210.4 416.6 ,925 1.5050 100.0 1.074 -1.0 - 2 8 . 9  262.1 -190 
5.57 8 - 9 5  4 .50  12.44 2/1/2 44.3 22.3 54 .6  1.077 2.180 8 7 . 6  542.0 4 9 . 6  69.2L ¶ e t 7 1  
.167 .e57 200.5 386.5 .714 1.0010 9 3 . 7  1.263 
.3?3 1.115 29.9 146 .1  .6990 1.5321 106.0 . ? 3 6  
.239 1.200 205.3 4 2 1 . 1  .913 1.4860 100.6 1.068 
12.56 2/1/2 4 4 . 1  18.9 57.0 .893 2.091 0 0 . 3  
. l 6 6  323.1 -61.0 
.e60 1$5.0 11.0 
.199 341.4 -11.1 
14.12 8.40 4.24 
--______ 





























4-797I .8  4-OIL0 
4-0160 4-0310 
-7.1 .927 9 4 . 0  
2.1 1.365 82.0 
-1.2 .744 97.4 
5.64 9.02 4.24 
MARE ARRI VAL DATE : 2448120 (16 I LUG 1990) -
.?OOA 1.010 64.9  
,676 1.428A 9 8 . 6  
. S I 0  1.7400 96.6 
43.0 -653 2.729 
. 7 l O A  1.007 86.4 
.959 1.6950 97.8 
28.1 -493 4.36L 
,095 1 . 4 4 3 ~  ro0.t 
. .  . -  
.303 
, 113  
. I  84 
1.133 
.349 
, 1 5 3  
1.651 
. t 2 4  
.t14 
* 1 11 
. i 7e 
2.463 
-12.5 






18t .6  
9.6 






4 . t  












.e42 292.1 34.4 
-103  179.9 -21.9 
.so2 332.4 -18.0 
16.73 12.16 5.34 
.e69 289.5 40.9 
.349 187.6 -48.1 
.e90 334.6 -18.e 
16.24 12.?0 6.16 
. le4 .E58 161.4 325.0 
.357 1.052 320.6 523.9 
.285 1.354 239.5 391.3 
12.11 1/2/1 72.0 44.9 
-113 .E58 167.0 334.9 
.350 1.069 329.8 519.6 
-277 1.327 e31.3 397.0 
ie.ei 11241 69.9 30 .1  
. L 6 5  331.6 -63.9 -7 .0 .917 67.5 .165 .E64 167.2 366.7 . I21 1.006 90.9 
.LBO 334.6 -10.2 -*.E .789 lDS.2 .E17 1.3Z7 235.5 397.0 a959 1.6910 9 7 . 8  
11 .50  10.14 4.22 4.04 6.23 6.52 l t . 21  2/ i / l  57 .7  30.7 38.0 1.197 5.074 
.e24 178.4 34.6 5.4 1.365 91.5 ,344 1.090 354.3 s13.e . l e i  1 . 4 7 6 ~  10t.e 
12.7 .so9 85.9 
-4.9 1.354 100.1 
-c.3 *796 I O 6 . 0  
4 .57 7.96 6.82 
16.2 ,913 87.3 
-11.1 1.356 97.7 
-Z.6 .789 105.2 

















70.4 - .5 
-15.1 
5S. l  
,141 335.0 -59.9 
.cos 111.2 e 5 . 3  
.too 337.6 -LO.O 
14.94 10.10 3.94 
-8.3 ,918 00.5 
3.7 1.365 OS.1 
-3 .6  .TOO 104.2 
4.74 8.13 6.25 
.163 .e60 l7P.4 512.6 
,345 1.103 1.7 15t .O 
.E70 1,30L L30.9 402.3 
l t . 5 4  t/l/l 54.9 34.5 
.?IO 1.000 ei .8  
.7tJO 1.483A 105.1 
.950 1.6940 98.8 
42.7 1.457 2 . 7 4 9  
66.5 
5 . 8  
-10.8 




~ 4 5 . 4  
2 12 
LAUNCH 5 W ~ ~ D l - R A l  < E c L i  
3WNGBI ARRXVE OPEC03 RA3 OECL3 
DEPART RETURN 8PEE05 R A 5  OECL5 
PROP AERO OVL --- .- - 
4 - m ~ ~  4 - r s r 6 . 0  ,134 334.5 -60.1 
4-0160 4-8380 .a06 321.1 11 .4  
15.~5 10.80 3 .01  
4-7030 4-7919.9 .13S 331.3 -62.7 
4-7919.9 4-8120 . 2 i 6  162.3 1 1 . 3  
4-1976.0 4-6120 .e06 165.6 20.6 
4-0100 4-6390 .250 338.9 -10.5 
14.13 9.35 3.60 
4-1040 4-7983.7 .144 326.3 - 6 4 . 9  
4-7903.1 *-oleo .z31 111.9 14.1 
4-oioo 4-0400 .23r  342.5 -11.4 
13.95 9.13 3.98 
1 .1 
I 3  
I 5  
OVA 
-6.0 








-1 . l  
4 - 8 1  
-- 
4.11 
1990 OUTBOUND SUXNGBY WXS8lON OURATION Z Sa 




, ioen . . - - - - - - . __ ._ _  . _ _  
V I PSI 1 ECCEN SUA THE11 THET2PERlH APHEL-P8X--Z--V 2 2 OECLL RAP OPEECC 
V 3 PSX 3 ECCEN 5HA THE13 THE14 PERXH APHEL PSI 4 V 4 X 4 OECL4 R A 4  SPEEO4 
V 5 PSI I ECCEN SMA THE15 WET8 PERXH APHEL PSI 6 V 6 X 6 OECLO RA6 3PEEO6 
EVA OVO EVR TYPE-~UN-WSUN RZPP*_--A--  E-XNC---R_AP . DECLP E T A  PERlC 
. g i g  89.1 .MI .ME 178.6 516.2 . reo  ,996 9 2 . 2  1.261 6.6 65.6 1 5 4 . 0  
. 7 r o  103.2 .e65 1.218 226.3 401.5 . 9 m  i . 6 i ~ o  99.4 i . 0 9 7  -13.1 -72.2 tos.2 
6 . i i  6 . 9 3  14.27 2 / i / z  54.0 51.0 45 .9  1.414 z.S67 13.0 554.4 46.0 6 5 . 9 ~  e.ri5 
1.362 85.6 . s o  t .mi 11.2 111.1 . r i ( i o  i . 4 o r ~  io3.s . rz*  -2 .1 0 . 1  4 . a i  
0.18 1.47 1 2 . ~ 3  2/1/2 53.7 21.8 49.1 1.292 2.400 06.4 346,s 46.0 14.1)~ 1.616 
1.364 87.2 .347 1.103 10.8 151.7 . I 2 0 0  1.486A 103.3 .72S -2.6 6.2 43.P 
.921 91.0 ,161 .E16 181.3 379.3 e 7 1 8  ,9940 92.0 1.263 9 . 0  66.1 154.2 . e l 6  
.761 1Oe.l .260 1.216 221.4 412.3 - 9 3 0  1.5620 100.1 1.008 -1 .4  -30 .1  e5 .157 
.923 92.4 .163 ,656 192.7 382.7 ,717 .9910 93 .1  1.262 9 .7  6 6 . 1  153.6 
1,361 83.9 ,334 1.098 23.6 112.1 .7090 1.466A 103.6 . I 2 2  -1.6 10.6 42.3 
.753 100.9 ,218 1.236 216.4 416.9 .919 1.5520 100.7 1.060 - . O  -27.P 281.0 .OD3 
6 . 2 0  S.14 12.63 2/1/2 53.6 21.6 32.2 1.123 2 . 2 7 2  60.0  340.0 49.3 06.2L 1 .4P6  * 
4-7650 *-7901.6 + i 6 2  321.7 -66.1 -1.4 .set 94.0 .mr  .e31 200.5 306.6 . r i d  i.ooio 9 3 . 1  1.262 10.1 61.1 11e.e . t s 3  
4-7987.0 4-8120 -253  155.2 12.2 2.3 1.356 62.1 ,360 1.092 30.S 112.7 .6990 1.464A 103.0 .716 -1.1 11.7 41.4 ,025 
4-0180 4-0410 .e24 345.9 -11.1 -1.4 .744 99.6 ,254 1 . t i r  211.2 421.3 .so7 1 . ~ 2 6 0  i o i . 2  1.013 -.I -26 .1  269.2 .til 
$3.89 9.01 4 .16  4.61 6 .26  4.83 i z . r i  2 1 ~ 2  54.3 16.4 11.0 .e36 2.286 66.6 337.0 S0.3 63.3L 1.091 
I_- 
4-1190 

















4- 19 70.0 
4-6130 
4-0570 
4- 1916 .o 
4-6130 
4-6380 
.239 292.3 34.1 
.299 180.4 -17.6 
.3A3 333.8 - 1 5 . 9  
17.30 13.20 S.29 
-239  292.6 37.3 
.260 164.4 -26.2 
17.24 12.61 S.29 
,358 335.1 -1s.s 
. i d s  330.6 - 6 i . e  .zio i r 2 . 3  31.5 
. s f 3  331.0 - 1 5 . 2  
15.44 11.11 3.99 
.133 354.4 -60.4 
.ZOO 160.0 2 4 . 2  
.299 340.6 -16.P 
14.90 10.62 3.67 
- WARS ARRIVAL DATE 3 2446130 
12.4 .909 85.9 .181 ,858 161.4 3 
-3.9 1.352 100.3 .336 1.046 319.4 5 
-2.0 . E l 4  106.6 .324 1.423 246.1 3 
12.6 . S i 2  67.3 .17S .E17 166.9 3 
-1.6 1.355 96.4 -348  1.018 326.7 I 
-2.0 .EO2 107.9 ,312 1.363 241.0 3 
-6.0 .Ole 88.6 .162 .E60 112.3 I 
4.30 1.69 7.91 12.41 ~ 2 1 1  62.0 
4.43 7.82 1.52 i e . 5 0  v z / i  78 .4  
4.0 i . 3 6 ~  89.3 .331 1 . 0 ~ 9  2.0 i 
-2.2 .r9o ios.6 .so1 i . 3 ~ 0  e37.e 4 
4 .33 7.10 1 . i 2  iz.19 z / i / i  65.6 
3.6 1.360 81.3 .339 1.069 io.6 I 
-2 .9  . r m  10s . t  .e92 i . ~  232.4 4 
-5.9 ,919 69.7 ,161 .E56 176.5 2 
4.21 1.67 6.16 12.70 W l / l  64.3 
26  AUG 1990) --------- 
5.5 ,899A 1.016 64.6 1.e72 -12.3 -04.1 100.1 
9.2 .614 1.410A 95.9 .66S 3.4 16.6 14.0 
2 .2  .962 i . 8 8 ~ 0  91.7 i . ~ o  . I  -16.4 t 3 4 . l  
3 .4 46.6 .E72 2 . 1 ~ 6  9 3 . 3  i1s.e 0.4 1oe.00 
'6 .2  ,669 1 . 4 2 6 ~  97.2 ,692 5.1 ee.9 is.? 
11.7 .953 i . e i 7 0  9 6 . 7  i.izs .P -19.0 t3a .s  
,7.4 39 .1  . n e  e.901 93.4 ioe .4  3 .e  ie3.00 
2.0 ,121 I.OOO 91.1 1.261 0.0 6 r . o  i w . 6  
1z.9 ,943 i . r s 6 0  99.1 i . i i o  .s -20.3 e 4 s . i  
11.6 .7eoo i . 4 5 9 ~  100.6 . y i p  -3.0 4.0 40.0 
17.9 .935 i . ro30  100.3 $ . toe  1.1 -1o.s 249.11 
1.0 .707A 1.007. 6S.9  1.210 -12.1 -61.1 190.6 
16.0 .1230 1.410A 100.4 . 7 1 2  -4.P , 6  40.6 
12.4 37.0 1.364 3.100 60.3 6.1 36 .1  96.10 
'6 .2 ,720 -896 9 2 . 2  1.20S 6.1 0 5 . 7  114.0 
l6.S 42.2 1.419 2.7YO 03.3 855.6 44.1  64.SL 
* - T ~ S O  4-r9eo.i . i s 3  330.0 -62.2 -6.0 .szo 91.0 .lei .e16 185.3 319.1 . T I E  . w 4 0  92.1 i . 2 6 3  0.9 6 1 . 7  I 
4-0iso *-os90 .282 340.9 - i o . o  - .9  ,767 104.1 .e84 i . 289  221 .1  412.6 ,923 1.6~~0 100.9 1.096 -.s w . 4  I 4-1980.1 4-6130 ,213 161.6 19.7 3 .1  1.316 85.7 ,342 1.066 17.1 157.6 ,7160 1.459A 100.0 ,711 -L.4 1.0 
14.43 10.10 3 . 6 6  4:28 7.67 6.29 12.79 2/1/2 64.0 24.7 46.9 1.320 P.540 , 0 6 . 1  341.C 4 7 . 0  
4-1640 4-7985.9 .141  325.S -84.2 -6.4 .923 92.4 . l e 3  .E56 192.7 h 2 . 9  ,717 .99SO 93 .1  1.262 9.5 06.1 1 
4-7985.9 4-6130 .220 156.1 16 .3  2.1 1.336 64.0 .346 1.064 23.S 157.9 ,7090 1.459A 100.0 ,109 -1.9 6.5 
4-oino 4-0400 ,261  344.2 -11,s -1.1 .757 103.3 i . 2 6 3  222.4 417.1 . s i 2  i . 6 i 4 0  ioi.5 i . o m  -.s -24.6 I 
14.10 9.06 3.9s 4.31 1.10 1 .9 i  i z . 6 7  2/1/2 64.1 21.0 49.8 1 . 1 ~ 0  2.373 67.8 841.2 46 .7  
.e99 















14.3 . P I 3  
19.5 ,201 
;4.II -214 
4.0L t . 0 4 3  
13.9 . E L 0  
16.0 .roe 
i1.6 .=LO 
L6.OL 1 . 5 9 2  
4-rooo 4-1943.t  .232 293.1 36 .7  tz .4  ,912 8 1 . 3  .in .856 i 6 6 . 9  s 3 i . o  
4-1943.L 4-6140 .260 184.9 -21.4 -4.4 1.354 98.8 .349 1.054 3 2 S . l  531.2 
4-0900 4-0360 . 3 7 1  331.4 -13.4 - 1 . 1  .E19 110.8 ,351  1.467 247.9 396.3 
10.06 13.60 5.19 4.20 7.19 6.69 12.90 1/2/1 66.7 36.6 
a - r o i o  4 - 1 9 ~ 0 . 0  .zrz  esi .2 40.5 
4 - 7 ~ o . s  4-8140 .esi 186 .1  -40 .1  
~ O . Y O  13.11 s.51 
4-0eOO 4-0370 .355 339.3 -12.0 
4-7810 4- I960.9  .161  342.7 -66.4 
4-7900.0 4-6140 .e41 176.3 44 .9  
4-0400 4-0370 .513 339.3 -12.0 
1 0 . I S  1 2 . 4 5  4 .25  
I - ~ O Z O  4-7915.1 . i s6  33s.2 -61.2 
4-7975.1 4-0140 .EO@ 161.6 29.3 
4-1630 4 - 7 9 1 0 . 1  . i 3 3  m ~ . 6  -0z.0 
4-8200 4-0360 .335 341.0 - 1 1 . 4  
15.62 11.00 3.09 
4-7900.1 4-6140 .P I3  162.9 22.9 
4-0200 4-6390 . I 4 8  33S.O 13.9 
11.69 11.90 3.60 
4-7840 4-1964.0 ,139 324.9 -63.0 
4-6200 4-0400 ,301 348.0 -12.3 
1 4 . I 2  10.12 3.93 
4-7050 4-1901.8 . l ¶ S  319.6 -61.5 
4-0900 4-0410 ,263 3 4 9 . 1  -10.6 
14.46 10.42 4 .10  
4 - r ~ 6 4 . 0  4-0140 . e m  159.3 16.5 
4-7sor.o 4-0140 .e44 i 3 6 . 0  11.0 
14.0 .911 68.7  
-6.1 1.356 96.4 
-1 .6  .EO4 109.7 
-6.3 .918 86.7 
4.59 1 .98  6.20 
1.2 1.359 90.2 
-1.6 .EO* io9.r 
4.34 1 . 1 3  B.ZO 
4.3 1.317 01.7 
-1.3 ,190 m6.s  
4.02 7.41 1.71 
- 6 . 1  .919 89 .1  
,167 ,817 173.4 339.9 
.341 1.065 334.3 S26.2 










r 7 . i  3 1 . 1  
178.6 315.9 
14.9 2 1 . 6  
' 359.1 125.5 
I 243.3 403.4 
' 9 .3  162.9 
P38.4 406.3 
-6.9 . w r  93.9 
-2 .1  .ni 104.4 
2.7 1.352 02.6 
4.04 7.44 6 .31  
. l 6 7  .6Sl 
,296 1.265 
13.27 Z / l / l  
,346 %.ora 
' 200.4 366.0 ' 29 4 163.6 
! 74.9 17.6 



















. n o  
. 7 i r  






































1 . o l e  





















9 3 . 1  
90.3 
10P.4 









6 1 . 2  
91.9 



















1 . t8L 
,699 
1.099 
07 .P  
1.262 
.69S 







. ro i  
-11.7 
4 . 1  




- .3  
166.7 
10.4 
-0 .6  
- . 3  
10.4 
6 . 7  
-3.7 
- .I  
356.9 
0.0 
-2 .7  
- 1 t . J  
3 4 0 . 1  
9.3 
- 2 . 8  









- 1 . 1  
72.6 1 1 5 . i  
-9 .4 39.0 
-22.4 241.6 
L9.3 106.lO 
60.3 154 .0  
.$ 36.9 























4 - 7 6 ~ 0  4-7961.0 
4-7DO9.D 4-0150 
*-Et10 4-6410 

















. I?#  
. t 9 1  
14.04 
,311 
. m a  
. ten 
336.1 -64 .1  




343.6 -1 .4  
12.1s 3.67 
1 7 1 . 1  30.1 
1 3 2 4 . 1  -63.e 
I 161.3 21.2 
352.3 -17.1 
11.90 3.92 
! 310 .1  -03.7 
I 150.0 10.0 
1 5 5 1 . 6  -11.2 
111.81 4 . 0 1  
I 316.0 -03.4 ! 156.9 13.4 
353.0 -9.3 
I ii.03 4.15 
-6.9 .SI9 















s.6 1 . ~ 1 1  



































.os6 ir6.s 314.8 
1.000 0.7 167.6 
I 1.447 244.1 406.S 
2/1/1 65 .P  27.S 
. O S 6  165.3 379.4 
1.076 14.6 167.1 
I 1.393 239.0 413.0 
' Z / l / l  64.6 P I . ?  

















. o n  
,996 9 2 . 0  1.261 
1.436A 96.0 ,694 
1.9760 102.4 1.136 
1.206 3.103 61.1 
.9940 91.7 1.263 
1.439A 96.1 ,693 
i.oeio ~ 0 3 . 0  i.1~4 
1.306 e . m  63.0 
.soso 93.c 1.212 
1.430A 90.: - 6 9 1  
1.0000 103.S 1.111 
1.LOP C.6St 06.1 
1.0000 93.0 1.262 
1.4301 06 . i  -600 
1.040 C.445 61.4 
i.rszo ios.0 r.090 
1.0110 04.s I.tI3 
1.4301r 05.0  ,004 
1.0150 104.3 1 . O O I  
,001 C.105 0o.e 
9.J 















. f  
34r.o 
-a.4 
aam . s 
65.6 6 .0  1 5 t . 9  32 6 
-ee.s t r o . 2  
51.1 00.4L 
05.0 154 . t  
.e 3 
-33.1 t 5  
4 t . 7  7 
0 s . t  I¶ 









. I  
2 13 
STOPOVER TIME : 60 D A Y S  1990 OUTBOUND SWINGBY UISSION DURATION f 560 D A Y S  
H A R 3  ARRIVAL D lTE - 2416160 
2 5  SEP 1990 
LAUNCH SUNGBY SPEED1 R A 1  DECLl I 1 V 1 P S I  1-ECCEN SHA THE11 THE12 P E R I H  APHEL PSI  2 V 2 I 2 DECLL R A Z  SPEED2 
SWNGBY ARRIVE SPEED3 R 1 3  DECL3 1 3 V 3 PSI 3 ECCEN SMA THETI THE14 PERIM APHEL PSI  4 V 4 I A DECL4 R A 4  SPEED4 
DEPART RETURN BPEEDS R A 5  DECLS I 5 V S PSI S ECCEN SMA THE15 lHET6 PERIH APHEL PSI 6 Y 6 I 6 DECL6 R A 6  8PEED6 
C RAP DECLP ETA PERlC 
- 
SUN A SUN R > i P P A  - - A  - E 
2448160 ( 2 5  SEP 1990) - -  - __ - - 
4-7830 4-7979.6 .140 332.7 -64.0 - 6 . S  .921 91.0 .161 .E56 1 8 5 . 5  378.9 .719 .9940 92.6 1.263 9.4 6I.4 153.9 a 2 2 2  
4-1919-6 4-8160 - 2 2 2  168.4 33.9 5.3 1.3S6 86.9 .333 1.080 12.3 171.7 .7200 1.4391 94.1 .686 -4.3 - 4 . 6  31.0 ,164 
4-8220 4-6390 -400 346.4 -5.1 . 4  .BO8 113.1 ,393 1 .478  244.4 413.1 .e97 2.059D 104.3 1.142 -2.3 -31.1 LS2.6 .29b 
17.32 13.42 3.93 3.90 7.29 9.49 14.15 2/1/1 93.8 24.8 3 4 . 5  1.217 3.369 81.9 .4  38.0 63.3L 1.883 
4-7840 4-1904.1 .136 324.5 
4-1984.1 4-8160 ,223 164.0 
4-8220 4-8400 - 4 1 4  341.6 
11 .62  13.80 
4-7850 ~ - I O B ~ . D  .id9 317.9 
4-7988.0 4-8160 -234 161.1 
4-8220 4-8410 e359 3SS.S 
18.23 12.40 
4-799L.l 4-Fl60 -257 l89.1 
4-6220 4-8420 .333 356.3 
15.83 11.95 

























3 .90 -- 
-923 92.4 .163 .856 192.6 383.1 .717 ,9910 93.2 1.262 9.2 61.2 1S4.3 -223 
1.3S4 05.1 ,33T 1.077 19.5 171.8 .714D 1.439A 9 4 . 1  ,685 -2.9 93 29.2 ,181 
.T89 111.6 .373 1.413 239.1 417.4 .686 1.941D 104.7 1.12I -14.7 -66.5 242.4 .391 
7.22 9.86 16.16 2 / l / l  93.8 46.1 40.9 1.209 2.862 64.4 332.2 44 .3  73.LL L.ZS2 
.927 93.9 .16r ,857 20 
. r n  ii0.1 ,311 1.310 23 1.352 83.4 -342 1.013 2 
7.23 8.35 14.22 2/1/2 9 
.931 9S.S ,171 .661 20 
1.349 81.6 .340 1.067 3 
.754 108.4 ,344 1.315 22 
1.29 1.64 14.16 2/1/2 9 










.3 387.0 ,714 1.OOOD 93.8 1.282 9 . 1  6 4 . 4  154.2 e236 
. I  172.1 .706D 1.439A 94.1 ,662 -2.L 3.0 2 I . 8  + l O I  
. I  20.7 4 5 . 5  1.080 2.584 86.1 346.8 41.9 67.OL 1.710 
1.2 391.2 ,710 1.0110 94 .5  1.963 10.6 65.9 154.1 . 2 5 I  
.1 172.6 .6@5D 1.438A 93.9 ,678 -1.6 4 . 9  26.8 ~ 1 8 4  
.1 425.6 .863 1.7670 105.3 1.100 1.5 -18.0 L15.7 .COe 
.7 15.6 49 .1  .SO9 L.408 67.2 343.3 50.4 62.9L i . 280  
170 d 5 OCT 199DI 
. 7  ei.6 ,874 i.e460 i05.0 1.113 3.c -11.8 z60.z . C O P  
4-1640 4-7983.9 .L41 325.3 -64.0 -6.4 ,923 92.4 .163 ,856 192.6 382.9 ,717 .9980 93.L 1.262 0.1 61.9 154 .0 .  *E27 
4-7908.9 4-8170 ,227 167.4 30.2 4.8 1.355 85.7 .337 1.081 17.0 175.4 e7170 1.445A 92.3 e679 -3.1 -3.1 E T - 9  e 1 8 4  
4-8230 4-6400 .424 349.2 1.3 3.2 .8O9 114.8 .419 1.506 244.3 417.3 .e75 L.137D 106.0 1.146 -5.0 -39.5 L58.9 ea38 
11.99 14.09 3.94 1.90 7.30 10.14 14.07 L / l / l  101.0 25.4 36 . I  1.169 3.178 82.1 856.9 40.1 11.3L 2.547 
4- 7850 























.148 317.5 -62.6 
.2S4 164.1 22.2 
. I 4 2  I.2 -24.2 
10.54 14.66 4.02 
-161 313.8 -61.3 
.e51 161.9 16.9 
,578 359.5 -9.8 
















91.6 . i n  
.8S7 900.2 BOT.). 
1.077 23.9 175.6 
1.432 t38.8 421.5 
e/1/2 102.2 59.6 
.880 208.1 391.3 
1.072 30.7 176.0 
1 . 3 T l  233.3 425.5 
0/1/2 102.7 17.4 
-714 1.0000 93.6 1 . W L  9.6 
.709D 1.445A 92.3 ,671 -2.8 
,864 C.000D 106.3 l.lL9 13.1 
42.4 1.100 2.16T 84.2 118C.8 
-710 1.011D 94.5 1.263 10.3' 
.6990 1.441A 0e.l .674 -1.1 
-853 1.8600 101.6 1.114 L.9 
46.4 .e51 L.137 63.7 146.5 
.I91 314.L -60.0 - 7 . 9  ,937 91.3 ,166 ,866 218.9 391.1 .TO5 1.0080 95.4 1.C66 11.1 
eC70 160.7 1L.9 L e ?  1.348 8O.P m318 1.001 38.2 176.6 .0650 1.444A 91.9 -669 -1.t 
.348 .O -6.9 -3.1 ,149 109.6 ,163 1.1Ll tC7.6 4t9.3 ,641 1.8000 100.8 1.101 1.S 





3.5 1 . s ~  
IRO ARRIVAL 01 
95.6 . 1 ? Y  
I 6 t . 9  ,146 
~ 114.0 ,419 
I 10.18 10.61 
KT 1990) 
,110 1.0110 94.8 i.ca 10.0 
.TO40 1.135A 90.1 ,110 -t.l 
-841 2.054D 107.9 1.131 6.1 
41.8 ,968 L.7OQ e1.7 154.1 
8 3 . 8  154 .7  
3.4 t4.7 
-18.9 C 1 1 . 3  
49.6 es.iL 
6L.L 181.3 








STOPOVER T I M E  : 60 D A Y S  1990 OUTBOUND SWINGBY WSSSIC*N CURAlION 5 600 CAY3 
M A R S  ARRIVAL DATE I 2448090 
17 JUL 1990 
P S I  2 V 2 I 2 DECL2 RAP SPEED2 
PSI 4 V 4 I 4 CECL4 R A 4  SPEED4 
PSI 6 V 6 I 6 DECL6 RA6 SPEED6 
E 1NC RAP DECCP E T A  P C R l C  
8 4 . 5  1.274 -16.4 -70 .2  189.8 .180 
107.1 .728 8 . 5  31 .2  22.5 .301 
97 .5  1.076 -2.5 -39.9 246.0 ,153 
3.310 95.4 174.5 1 . 5  131.70 -961  
----- _ _ _  
LAUNCH SWNGBY SPEED1 R A l  -0ECLC-I-1 - V l-PSI 1-ECCEN <MA- THE11 THE12 PERIH -AFHEL 
SUNGBY ARRIVE SPEED3 RA3 OECL3 I 3 V 3 P S I  3 ECCEN SHA THE13 THE14 PERIH APHEL 
DEPART RETURN SPEED5 RA5 DECL5 1 5 V 5 PSI 5 ECCEN SMA W E T 5  THE16 PERIH APHEL 
- 
4-7780 4-7933.6 .296 286.6 35.9 16.1 .910 84.8 .191 ,862 156.7 3 2 4 . 6  .698A 1.026 
4-7933.6 4-8090 .380 178 .1  -35.5 -9.5 1.367 1 .~1 .6  .390 1.091 317.5 508.1 .666 1.517A 
4-8150 4-8380 . l e 2  332.7 -8.3 .I .762 Y6.7 .e10 1.209 207.1 405.9 -955 1.4630 
- -_ PROP AERO D V C  -0Vh -E!A -DVD_-_LVR ---TYPE_SUN A SUN R LAPPA - - - A  
-- -___ - -_ MARS ARRIVAL DATE = 2448090 ( 1 7  JUL 1990) -- ._ 
16.96 10.16 6 .31  6 .80  10.18 3.85 11.98 1/2/2 48.5 34.7 35.2 a416 
4-7180 4-7949.9 ,239 334.3 -73 .1  -1Z.S .916 8S.5 ,174 . 8 7 1  157.7 353.0 ,719A 1.023 8 9 . 0  1 .271  11.0 76.5 166.4 e2 
4-7949.9 4-8090 .296 185.3 30.8 6 .3  1.383 97.1 .393 1.154 334.6 498.6 ,701 l.607A 110.2 .761 - 6 . 9  - 9  44.4 .3 
4-8150 4-8380 ,182 332.7 - 8 . 3  - 7  .762 96.7 .el0 1.209 207.1 405.9 -955 1.4630 97.5 1.076 -2 .5  -39.9 248.0 .I 
16.41 9.14 5.29 7.26 10.64 3.85 11.98 2/1/2 38.7 34.7 4 6 . 1  ,688 2.532 84.9 12.0 35.6 129.00 1.053 
4-7790 4-7957.6 ,195 337.0 -68.1 -9.7 .917 8 6 . S  .169 .867 162.3 360.2 ~ 7 2 1  1.014 
4-8180 4-8390 -174 337.4 -10.5 - . 2  . IS7  95.8 . e l l  1.198 202.8 411.2 -945 1.4510 
15.61 8.30 4.63 7.31 10.69 3.67 12.06 2/1/2 33.4 28.2 54.8 ~ 9 5 4  
4-7800 4-7964.2 a 1 7 1  338.9 - 6 5 . 1  -8.3 .917 87.5 .16S .E64 187.3 366.0 -721  1.006 
4-7964.L 4-8090 .232 181.8 16.9 2.8 1.393 92.4 .402 1.203 351 .5  492.4 - 7 2 0  1.688A 
4-8150 4-8400 .166 342.0 -10.9 - . 6  .752 94.8 ,214 1.187 198.2 416.2 ~ 9 3 3  1.441D 
15.29 7.80 4 . 2 9  7.50 10.87 3.51 12.18 2/1/2 30.8 23.5 16.8 1.118 
4-1957.8 4-8090 .251 ~ 4 . 6  20.6 3.7 1.389 9 4 . 7  ,397 1.182 343.4 494.9 . l i s  i . 6 5 1 ~  
9 0 . 0  1.274 10.9 73.6 158.9 -251  
111.3 - 7 7 5  -4 .1  6 .1  4 5 . 8  ,321 
9 8 . 3  1.071 -1 .7  -34 .1  2 5 5 . ¶  .160 
2 . i n  81.9 14.8 41.3 i i 9 . 6 0  1.110 
9 0 . 8  1.271 10.0 7 1 . 5  155.7 e232 
112.1 .784 -3.0 11.1 47.1 -327  
9 9 . 0  1.065 -1.3 -31.4 262.6 - 1 7 0  
2.102 80.8 13.5  4 3 . 0  i i o . 6 0  1.23s 









4-7969.9 , 1 5 5  339 .1  - 6 4 . 0  
4-8090 ,225 177.4 14 .7  
4-8410 $159  347.2 -10.4 
15.12 1.46 4 .11  
-7.4 
2 . 3  
- .9  
7.66 
-7.2 







.9%8 88.6 ,162 .860 172.8 370.6 ,721 1.000 91.5 1.268 
1.396 90.3 .406 1.217 358.9 490.8 . IPS 1 . 7 l l A  112.7 .190 
.747 93.6 .21? 1.177 193.4 421.0 .921 1.4320 9 9 . 8  1.060 
11.03 3.31 12.33 2/1/2 29.3 19.7 57 .3  1.188 2.088 81.3 
9 . 6  70.2 i 5 4 . 4  
-1.1 -29.7 269.7 ’ 
9 .7  69.7 153.9 
-0.0 13.9 48 .5  
-1.0 -28.4 277.1 
10.1 69.0 1 5 3 . 1  
-1 .7  14.6 48.6 
- . 9  -27 .1  284.6 
355.6 48 .5  81.9L 
-2.4 12.8 18.0 
6 . 8  41.0 i 0 0 . m  
2 . 3  47 .4  00.80 
.225 
,333  










4-7974.6 ,149 338.9 -64.7 
4-8090 .227 172.5 13.1 
4-8420 - 1 5 2  353.0 - 9 . 2  
15.04 7.24 4 . 0 3  
.919 89.8 .161 .858 178.9 374.S 
1.397 88.3 .410 1.225 5 . 7  130.0 
-742  92.4 ,222 1.167 188.4 421.6 
11.17 3.21 12.50 2/1/2 28.5 16.5 
~ 9 2 1  91.1 .160 .8S6 185.7 378.1 
1.397 86.4 .415 1.229 12.2 129.6 
.737 91.0 .229 1.117 183.3 430.0 
11.29 3.09 12.70 2/1/2 28.0 13.5 
- HARS ARRIVAL DATE = 2448100 127 i 
.720 .996 9 2 . 0  1.265 
.722D 1.728A 113 .1  .794 
.907 1.4260 100.5 1.055 
17.8 1.165 2.068 82.7 
.719 .9940 92.5 1,264 
,7190 1.739A 113.5 .795 
.e91 1.422D 101.3 1 . 0 5 1  
58.8 1.073 2.036 84.2 
IUL 1990) 
4-7978.9 - 1 5 0  336.0 -66.S 
4-8090 .237 167.9 1 1 . 7  
4-8430 -147  339.8 -7 .4  
1¶ .06  7 .14  4 .05  
4-7790 4-7958.0 ,190 336.0 - 6 7 . 2  
4-1958.0 4-8100 .e44 183.S 27.6 
4-8160 4-8390 e196 337.1 -10.7 
14.98 8.72 4 . 5 6  
4-7800 4-7965.1 -161  338.7 - 6 3 . 0  
4-6160 4-8400 e l 8 7  341.3 -11.3 
14.43 8.13 4 . 1 8  
4 - n i e s . i  4-8ioo .e19 179.3 2 1 . 0  
-9.4 .917 86.5 ,169 .867 162.3 360.8 .721 
- . 2  .757 9 7 . 1  .e24 1.212 209.0 411.5 .941 
6.24 9.61 4.17 12.18 2 / 1 / 2  41.7 27.5 4 7 . 2  
- 7 . S  ,917 87.S .165 .864 167.1 367.Z .121 
3 . 3  1.380 9 1 . 7  ,374 1,153 333.9 499.7 . I 21  
- . 7  ,751 96.6 .22S 1.199 204.3 416.4 .930 
6.29 9 .67  3.96 i 2 . 2 9  2/1/2 38.3 23.0 50.8 
4.7 1.377 94.1 .372 1.138 344.8 soz.0 . ? i d  
1.014 9 0 , i  1.274 10.5 7 2 . 1  158.0 
1.4040 9 8 . 7  1,075 -1.6 -33.2 e5s. i  
1.561A 107.9 , 7 5 1  - 5 . 0  4 . 2  41.6 
1.009 2.497 81.1 l S . 2  37.9 121.00 
1.006 91.0 1.270 9 . 3  6 9 . 5  1 5 4 . 5  
1.584A 108.7 ,758 -3.3 9 . 0  46.7 
1.4690 99.4 1.069 -1.2 -30.3 962.3 




1 , 5 1 1  
.e19 . 282 
.179 
1.670 
4-7810 4-7970.7 .146 337.3 -61.7 -6 .7 .918 8 8 . 6  ,162 .e60 172.6 371.8 - 7 2 1  1.000 91.6 1 . 2 6 8  8 . 9  68.0 153.9 - 2 1 2  
4-797o.r 4-eioo .212 174.0 i 7 . i  2 .7  i .381 8 9 . 8  .377 i.m 1 . 6  138.4 .TZSD 1.1991 109.2 ,762 -2.8 11.3 47.3 .POI 
4 - 0 i 6 0  4-8410 . i i r  341.8 -10.9 -1.0 . u s  95.s .e27 i . im 199.3 421.0 . 9 i 8  i . 4 ~ 6 0  100.1 1.063 - . 9  -28.7 269.6 . i o 9  











- 9 . 9  
3.94 
-6.5 .919 89.8 .161 .e58 178.7 375.3 .720 ,996 92.1 1.265 9 . 1  6 7 . 7  l S 4 . 0  . e l 6  
2 .4  1.381 87.7 .380 1.164 8.4 137.8 .721D 1.6071 109.6 ,764 -2 .2  12 .8  47 .6  .e89 
-1.2 .739 94.2 .230 1.175 194.2 425.5 ,904 1.4450 100.8 1.018 - .6  -27.5 977.1 ,200 
6.47 9.8s 3.55 12.S9 2 /1 /2  36.0 16.2 53.3 .1 .290 2.230 83 .3  358.2 47.5 87.3L 1.587 
4- 7820 











4- 79 79.4 
4-8100 
4-0430 











-6.7 .921 91 .1  .161 .e56 185.1 378.7 .719 .9940 9 2 . 6  1.264 9 . 6  68.1 153.7  .226 
2 .2  1.381 85.9 .be4 1.165 14.8 137.7 .717D 1.612A 109.8 ,764 -1.8 13.5 47.6 .e92 
6 3 5  9.92 3.37 12.77 2 / 1 / 2  35.6 13.4 55.1 1,174 2.161 85.3 350.9 48.8 78.4L 1.363 
- 1 . 4  .733 92.7 .k3s 1.163 w 9 . 0  429.8 .e90 1.4370 101.5 1.013 - . r  -26.3 ee4.r .e13 
- 6 4 . 8  
13 .4  
-8 .4  
3 . 9 6  
-66.9 
11 .6  









1 .30  
-7 .3 .923 92.5 ,162 ,856 192.9 182.3 . 7 1 7  ,9950 93 .1  1.263 10.5 66.S 352.7 .243 
2 .0  1.379 8 4 . 1  ,388 ? . i s 2  21.3 138.0 .711D 1.613A 110.1 ,763 -1.6 14.2 47.4 .295 
-1.1 .728 91.2 .243 1.153 185.6 434.0 .873 1.433D 102.3 1.049 -.I -24.9 292.2 .2e7 
6.63 10.00 3.22 12.99 2 / 1 / 2  35.6 10.8 B7.2 1,017 2 .091  86.7 34S.1 49.7 71.2L 1.109 
HARS ARRIVAL DATE I 2448110 ( 6 AUG 19901 . -. 
4-7790 4-7938.3 .257 290.9 3 5 . 8  13.7 ,910 86.0 .183 ,859 161.4 327.0 ,7011 1 .016  8 5 . 1  1.272 -13 .5  - 6 7 . 2  188.7 . l e i  
4-7938.1 4-8110 . 1 2 l  180 .6  -30 .1  -6.9 1.358 99.9 .362 1.064 322.0 517.9 .679 1.450A 101.6 .706 8 .2  28.7 20.6 .e36 
4-6170 4-6390 .e21 337.6 -10.7 - . 3  .758 99.8 ,240 1.231 215.3 411.9 .936 1.5270 99.3 1.081 -1.6 - 3 2 . 0  254.7 .16P 
1 5 . 5 4  10.36 5.59 5.18 8 .36  4 .77  12.33 1/2/2 62.0 26.7 37.5 .585 3.113 94.5 177.7 3 .6  126.60 1.236 
4-7790 4-7956.5 . e l 2  340.0 
4 - 1 9 5 6 . 3  4-8110 ,274 184 .5  
4-6170 4-6390 . 2 2 l  337.6 
15.35 9.64 
4-7000 4-7965.4 ,158 336.0 
1-7963.4 4-8110 .215 177.9 
14.04 8.64 
4-1170 4-8400 ,210 n i . 5  
- 7 O . B  
42 .1  
- 1 0 . 7  
4 .86 
- 6 2 . 2  
26 .2  
-11.4 
4 - 1 4  
-11.0 
7.8 
- . 3  
5.71 
-7 .3  
4 . 0  - .9 
5 . 4 0  
,918 86.5 ,169 .e67 162.4 358.5 .72lA 1.014 8 9 . 8  1.274 12 .1  76.0 
1.368 94.3 .315 1.106 343.1 509.3 .113 1.498A 104.6 .731 -8.0 - 5 . 8  
9.09 A . 1 7  12.33 2 /1 /2  53.B 26.7 3S.3 .706 5.302 03.2 14 .6  2 9 . 7  
,917 87.5 ,165 e864 167.1 567.7 . ? e l  1.006 91 .1  1.270 9.1 68 .8  
1.371 91.3 .356 1.120 355.0 506.6 ,721 1.518A. lO1.6 . I 3 8  -3.9 3 . 7  
,751 98.6 -239 1.215 210.4 416.0 ,925 1.5050 1110.0 1.074 -1.0 -18 .9  
8 .70  # . S O  12.44 2 /1 /2  4 7 . t  2 2 . 3  44.9 1.305 P.619 79.3 12.3 40.0 
, 7 5 8  99.8 .240 i . e 3 i  z i s . 3  411.9 .936 1.5270 99.3 1.081 -1.6 - 3 2 . 0  
162.0 ,214 
4 5 . 0  .259 
254.7 . I 8 2  
1 5 4 . 1  .L IS  
4 5 . 3  .e47 
262.1 .190 
109.10 8 . l l 3  
i 2 6 . 2 0  1.817 
4 -7810  4-7971.1 ,142 336.1 - 6 0 . 3  -6 .4 .918 88.5 .162 .e60 172.5 312.5 .721 1,000 91.7 1.267 0 .6  66.7 153.6 a206 
4-7971.2 4-8110 ,006 171.3 21.0 3.1 1.371 89.2 .358 1.125 3.2 1 4 5 . 5  .7230 1.528b 106 .0  .741 -2.9 9 .0  4 5 . 7  -240  
4-8170 4-6410 ~ 1 9 9  345.4 -11 .1  -1.2 .744 97.4 .239 1.200 205.3 421.1 .913 1.4860 100.6 1.068 -27 .3  269.4 * I 9 9  
13.62 6 . 2 0  3 .96  5.42 6.81 4.24 12.56 2 /1 /2  45.3 16.9 17.2 1.418 2.498 80.9 4.3 44.4 96.50 1.123 
4-7820 4-7975.3 .136 335.2 - 6 1 . 2  
4-7979.0 4-8110 .209 166.6 17.7 
4-8170 4-8420 .188 349.9 - 1 0 . 2  
4-7830 4-7979.1 .138 332.2 -63 .5  
4-7979.7 4-8110 .e20 162.2 15.2 
4-8170 4-8430 . l 7 7  355.0 - 8 . 9  
13.17 7.65 3.91 
4-7840 4-7983.3 .148 327.4 -65.7 
4-9$70 4-8440 .167 1.0 - 7 . 1  
15.11 7.54 4.02 
11.34 7.08 3.89 
4-7913.0 i-oilo .e36 ~ 5 8 . 0  13.0 
-6 .1  ,919 89.7 .161 .858 178.6 375.9 .720 .996 92.2 1.285 8 .7  66 .5  154.0 a t 0 9  
2.7 1.371 67.3 ,360 1 ,126  10.1 1 4 5 . 1  ,721D 1.5324 106.3 . I 4 2  -2 .3  10.7 45 .8  -250  
-1.4 ,737 96 .1  -241  1.185 200.1 425.5 .900 1.4710 101.3 1.062 - . 6  -26.4 276.9 *209  
1 - 4 7  6 .81  3.96 12.71 ‘Cl l12 4 4 . 1  15.9 49.4 1.371 2.392 B3.7 355.4 4 7 . 1  84.9L 1.908 
-6.4 .921 91.0 .l61 .856 185.4 319.1 . T i 9  .9940 9 2 . 6  1.263 9 .2  66.9 154.0 s t20  
2.4 1.370 6S.6 .363 1.125 16.4 145 .1  ,7160 1.S34A 106.5 -741  - 2 . 0  11.9 4 5 . 7  .OS1 
-1.1 . I 3 1  94.8 ,244 1.172 194.1 429.7 .E86 1.4580 101.9 1.056 -.S -i!5.4 284.5 .e20 
-6.9 .923 92.4 -183 ,856 192.8 382.5 . 7 1 7  .9950 93 .1  1.263 10.0 67.5 153.9 a 2 3 6  
2.2 1.366 03.9 A68 1.122 22.9 145.4 .709D 1.134A 106.7 ,739 -1.6 IC.? 4 5 - 3  *e54  
. -1 .6  .724 93.0 .249 1.160 189.3 433.7 ,871 1.4490 102.6 1.052 -.I -24 .1  292.2 -233  
4-7810 4-7981.1 .168 323.1 - 6 7 . 0  - 7 . 7  .927 94.0 . t 6 7  .E57 200.5 386.1 .714 1.0010 93.7 1.263 11.0 67.9 1 M . O  .259 
1.12 8.90 3.14 12.88 2 / 1 / 2  44.e 13.9 52.0 i . 2 ~  2.281 86.1 347.8 40.6 7 6 . 0 ~  1.194 
8 . 5 7  8.9s 5.52 13.07 e i i i e  44.3 10.7  54.6 1.077 t . i eo  or.6 a 4 t . 0  49.6 6 e . a  1 .271  
4 - 7 9 6 7 . ~  4-8110 .e60 i s . 8  11.0 2 .1  1.361 8e.o ,313 i . i i s  29.9 t46.1 .WJ~D 1 . 5 3 2 ~  1oe.e ,716 -2.4 15.4 44 .5  .250 
4-8170 4 - 8 4 ~ 0  .is9 8.2 -4.6 - 1 . 7  ,718 91.3 .e57 1.141 i m . 7  437.7 ,853 1 . ~ 4 0  10s. i  1.040 -.I -22.8 299.8 .240 
18.22 7.58 4.94 1.84 9.02 3.34 i 5 . 3 1  2 1 m  44.7 8.4 57.0 .LW 9.091 88.8  33~1.1 50 .5  6 4 . 0 ~  .@I@ 
U A R 8  ARRXVAL DATE = 2448190 (13 AUG 1990) -. -------------- 
4-7190 4-1937.8 -242 292 .1  34.4 
4-7937.8 4-8120 .303 179.9 -21.9 
11.30 10.31 5 - 8 4  
4-3130 4-0390 .rso 538.9 -10.5 
4-7300 4-1964.1 . l O Y  837.6 -63.9 
4-9130 4-9400 .?!ST 342.1 -11.4 
1 4 , C L  9.37 4 . C t  
+ r s 6 4 . r  4-~ILO . L L ~  178.4 34.6 
2 15 
1990 OUTBOUND SWINGBY MISSICN CURATION = 600 C A Y S  
M A R S  ARRIVAL DATE 2446190 
STOPOVER TIME : 60 DAYS 
LAUNCH s U N E ~ ~ - G E E O ~ -  R A ~  -DECLI- 
SWNC8Y ARRIVE SPEED3 RA3 OECL3 
DEPART RETURN OPEEOI R A S  OECL5 
4-7810 4-7971.3 .141 335.8 -59 .9  
4-7971.3 4-0120 ,206 171.2 25.3 
4-6160 4-6410 .224 345.9 -11.1 
13.52 6.77 3.94 







18 .4  
THETI 
-PERIH -APHEL P S I  2 
PERlH APHEL P S I  4 
PERIH APHEL P S I  6 __ KAPPA---A- - -  ~ E 
16 AUC 1990 
R A 2  SPEEOe 
R A 4  SPEED4 
RA6 SPEEC6 
ETA PERlC 
i s s . 5  .ens 
,43.4 .e20 
269.2 - 2 3 %  
96.30 2.514 
v i !  
v 1  






_ _  
I 2  
I 4  














.720 1.000 91.6 
.7230 1.4831 103.1 
.907 1.5261) 101.2 
42.7 1.437 2.749 
-1.4 .744 99.6 .254 1.217 211.2 
d.74 8.13 4.83 12.74 2/1/2 54.9 
4-7820 4-7976.0 .134 334.5 -60.5 -6 .0  ,919 89.7 .161 .e58 178.6 376.2 ,720 .996 9 2 . 2  1.265 8 . 6  6 5 . 8  154.0 .206 
4-7976-0 4-8120 e206 165.0 20.6 3 . 1  1.364 87.2 .347 1.103 10.8 151.7 . l e 0 0  1.486A 103.3 .725 -2 .6  8.2 43.2 -220 
4-0100 4-8420 ,211 349.8 -10.2 - 1 . 5  . I 3 6  98.2 .254 1.200 205.9 425.5 ,895 1.5040 101.8 1.066 - .4  - 2 5 . 3  276.7 e 2 2 0  
13 -15  8 . 3 8  3.87 4.75 8.14 4.51 12.87 2/1/2 54.0 15 .6  45.9 1.414 2.567 83.8 354.4 46.0 83.9L 2.215 
4-7030 4-7979.9 .135 331.3 -62.7 - 6 . 1  .921 91 .0  . 1 6 l  .E56 185.3 379.3 .718 .9940 9 2 . 6  1.263 9 .0  86 .1  154.2 ~ 2 1 6  
4-7979.9 4-8120 -216  161.3 17.3 2.7 1.362 85.6 .350 1.101 17.2 151.7 .7160 1.487A 103.5 a724 -2 .1  9 . 7  42.9 - 2 2 1  
1 - 6 1 0 0  4-0450 -198  354.2 - 9 . 0  -1 .6  -729 96.7 .255 1.184 200.1 429.0 .882 1.4860 102.4 1.060 - .4  -24.4 284.3 ~ 2 3 0  
12.06 6.09 3.88 4.77 8.16 4 .21  13.02 2/1/2 53.7 13.0 49 .1  1.292 2.406 00.4 346.5 4 8 . 0  74.61 1.616 
4-7640 4-7903.7 -144 326.3 -64.9 -0 .0  .923 92.4 .163 .856 192.7 382.7 .717 .9990 93 .1  1.262 9 .7  66.7 153 .0  -231  
4-7983.7 4-0120 .e31 157.9 14.5 2.5 1.361 83.9 ,354 1.098 23.6 112.1 ,7090 1.4861 103.6 .722 -1.0 10.8 42.3 ,221  
4-0160 4-0440 -165 359.4 -7.4 - 1 . 7  . I 2 1  95.1 .259 1.169 194.9 433.6 .e67 1.4710 103.0 1.051 - . 3  - 2 3 . 2  292.1 ~ 2 4 1  
12.72 7.90 3.90 4 .81  8.20 3.92 13.20 2 / 1 / 2  53.8 10.6 52.2 1.123 2.272 88.0 340.8 49.3 00.2L 1 .428  
4-7050 4-7987.0 a 1 6 2  321.7 -66.1 -7 .4 .927 94.0 ,167 . O S 7  200.5 386.6 .714 1.0010 9 3 . 7  1.262 10.7 67 .1  152 .6  e253 
4-7967.0 4-0120 e253 155.2 12.2 2.3 1.358 82 .1  -360 1.092 30.5 152.7 ,6990 1 ,4841  103.0 ~ 7 1 8  -1.5 11.7 41.4 . P 2 5  
4-0180 4-6450 .174 5.6 -5 .3  -1.7 . I 1 4  93.3 .264 1.156 189.2 437.4 . E 5 0  1.4610 103.7 1.050 - . 3  -21.0 299.6 e254 
12.72 7 - 8 5  4 . 1 8  4.87 8 .26  3.66 13 .41  2 / 1 / 2  54.3 8.3 55.0 ,936 2,166 88.6 337.0 50 .3  03.3L 1 .091  - ---__ ____ 
e239 292.3 34 .1  
,299 180.4 - 1 7 . 6  
e 2 8 2  340.9 -10.9 
l 5 . 8 8  11.58 5.29 
.e39 292.0 37.3 
~ 2 8 8  184.4 -28.2 
.e67 344.2 -11.5 
15.62 11.19 5.29 
.145 336.8 - 6 1 . 2  
.210 172.3 31 .5  
.251  347.2 -10.9 
13.03 9.50 3.99 
MARS A R R l  I.- 
12.4 .SO9 85.9 
-3.9 1.352 100.3 
- .9  .767 104.5 
4.30 7.09 0.29 
12.0 ,912 87.3 
-5 .8  1 . 3 5 5  98.4 
4.43 7.82 5 . 9 1  
-0.6 .918 88.6 
4 .6  1.361 89 .3  
-1.7 .747 101.9 
4.33 7.72 5 .52  
-1.5 ,157 103.3 
(VAL DATE = 2440130 ( 
.185 .e58 161.4 32 
.356 1.046 319.4 52 
.284 1.289 227.5 4 1  
12.79 1/2/2 82.8 2 
.ill .8S7 166.9 33 
.348 1.058 326.7 52 
e278 1.263 222.4 41  
12.87 1/2/2 78.4 Z 
,162 .E60 172.5 37 
.337 1.089 2.8 ¶S 
.273 1.239 217 .1  42 














6 A I  
.I 
.e 
. 6  
.7  
- 6  
8.2 
* l  
.O 

















- . . . . _. . .. . 










9 5 . 9  .a85 
100.9 1.090 
2.528 93.3 
85.9 1 . 2 7 0  
9 7 . 2  .692 
101.5 1.089 
2 .991  93.4 
9 1 . 7  1.267 




3 .4  
- .9  
l T 9 . 2  
-12 .1  
5.5 
- . 3  
102.4 
8.6 
- 4 . 2  







1 5 . 7  
261 .e 
123.00 
















-64 .1  
18.0 
-27.4 
2 . 4  
- 0 7 . 1  
26.9 
-24.  0 
3.2 




4-7620 4-7976.0 .133 334.4 - 6 0 . 4  -5 .9  .919 89.7 ,161 .858 178.5 376.2 ,720 .996 9 2 . 2  1.265 8 .5  65.7 154 .0  -200 
4-7970.0 4-0130 ,206 166.0 24.2 3.8 1.360 87.3 .339 1 .089  10.6 157.6 ,7200 1.4591 100.8 . I 1 2  -3 .0  4 . 8  40.0 .20l 
4-0190 4-8420 .236 350.5 -10.0 -1.7 ,737 100.5 .270 1.218 211.7 4 2 5 . 6  .889 1.5480 102.5 1.072 -.1 -24.0 216.4 .234 
13.27 9.00 3.87 4.27 7.67 1.13 (3.09 2/1/2 64.3 15.3 4 2 . e  1.419 e.7T6 8 3 . 3  355.6 44 .1  84.5L C . 5 2 0  
4-7030 4-7980.1 -133 330.8 -62.2 -6.0 ,920 91.0 . lei  .8S6 181.3 379.5 ,718 ,9940 92 .7  1.263 0.9 6 5 . 7  154 .3  . e l 3  
4-7900.1 4-8130 -213  161.6 19.7 3.1 1.358 8 5 . T  ,342 1.088 1 7 . 1  157.6 .7160 1.459A 100.8 .711 -2.4 7 . 0  39.5 .e01 
4-0190 4-0430 .e21 354.3 -8.8 -1.8 .728 98.9 .269 1.199 206 .1  429.6 ,878 1.5220 1 0 3 . 0  1.061 - . I  - 2 3 . 3  284.1 e242 
12.91 0.63 3.80 4 . 2 8  7.67 4.76 13.22 2 / 1 / 2  64.0 12.8 4 6 . 2  1.320 2.548 8 6 . 1  347.2 4 7 . 0  74.6L 2.04s 
4- 7040 
4- 7903 .9 
4-0190 
4-7050 



















0 . 3 6  
320.6 
155.6 
4 . 1  















- 7 . 3  
3.95 
- 6 5 . 3  
13.5 
- 5 . 5  
4 .14 - 







5 . 5 1  
-66.4 
44 .9  
-10.0 




4 .31  







7 . 7 0  
. 9 2 T  
1.314 
.712 








4 .41  









88 .7  
96.4 
104.4 
6 . 3 1  
88.7 
90 .2  
104.4 
6.31 
.163 .856 192.1  
.346 1.084 23.5 
,271 1.181 200.5 
13.37 2 / 1 / 2  84.1 
.167 .E57 200.4 
. 3 S l  1.078 30.3 
.274 1.165 194.7 
13.58 2/1/2 64.5 
IVAL DATE : 241814 
.170 .856 166.9 
-349 1.054 325.1 
.304 1.299 228.1 
13.20 l/2/2 B 8 . T  
. i 6 7  .857 173.4 
.341 1.065 334.3 
.296 1.269 222.8 
13.27 1/2/2 84.4 
. I 6 2  .E61 173.0 
,332 1.082 359.1 
.e96 1.269 222.8 
13.27 2/1/2 77.1 
382.9 
157.9 



















.717 .9950 93 .1  
,7090 1.459A 100.8 
.862 1.5010 103.5 
49.8 1.159 2.373 
. T l 4  1.0010 9 3 . 7  
-6991) 1.457A 100.8 
.846 1.4050 104.1 
52.9 .971 2.243 
IPP 1990) -
.706A 1 .OOT 85.8 
-886  1.42lA 9 4 . 0  
.SO4 1.6940 102.4 
4 4 . 0  a765 2.635 
.714A 1.000 8 7 . 2  
.7Oe 1.428A 9 6 . 0  
.893 1.6450 102.9 
31.6 $711  3.676 
. T Z i  1.000 9 1 . 3  
$723 1.4411 97.9 
.E93 1.6450 102.9 
29.4 1.036 3.936 
1.282 9.5 6 6 . 1  153.9 
. IO9 -1.9 8 . 5  38.0 
1.059 - . I  -22.4 291.9 
07.8 341.2 4 8 . 7  6O.OL 
1.262 10.4 00.4 153.1 
. T O 5  -1.6 9 . 7  37.8 
1.054 - . I  -21.0 299.6 
88.8 337.4 50 .0  63.2L 
-228 
.202 














































- 2 . 1  
4.34 
1.270 -11.7 -05.9 169.0 
,684 4.1 21.3 12.0 
1.099 .E -20.5 2 6 1 . 6  





1.269 -12.6 - 7 2 . 2  193.7 
.691 8.0 34.5 11.7 
1.089 . 3  -22 .1  288.7 
92.2 106.7 1.9 124.40 
e291 
-214 
- 2 4 0  
1.901 
,918 
1 * 359 
,711 
7.73 
1.268 10.4 T2.0 1 3 5 . 1  
.702 - 6 . 8  -9 .4 39.0 
1.089 - 3  -22 .1  268.7 
81.0 10.4 29 .9  106.10 




4-7620 4-7975.7 ,130 335.2 - 6 1 . 2  -6 .1  ,919 89.7 .161 .E58 17d.O 375.9 .720 e996 9 2 . 2  1.265 0 .7  66.5 154.0 .LO9 
4-7B73.7 4-6140 .209 167.8 29.3 4.3 1.357 07.7 .354 1.062 9.3 162.9 -7210 1.4441 98.2 ~ 7 0 2  -3 .7  .I 30.9 . l o 9  
4-6200 4-0420 .265 351.9 - 9 . 6  -2 .0 ,740 102.9 .e91 1.242 217.3 425.7 -881 1.6030 103.3 1.080 . 2  -22 .5  276.e .251 
13 .71  9.75 3.09 4 .02  7.41 5.06 13.37 2 /1 /2  74.9 15 .2  38.1 1.372 3.066 02.3 350.9 40.9 07.OL 2.634 
4-?030 4-7900.1 a133 330.0 -62.0 -5 .9 ,920 91.0 .161 .856 185.3 379.5 ,718 .994C 9 2 . 7  1.263 6 . 8  65 .6  1 5 4 . 5  e 2 1 3  
4 -7900.1 4-0140 .213 162.9 22 .9  3 . 5  1.356 85.9 .337 1.081 16.3 162.9 .717C 1.444A 98.3 . 7 0 1  -2.7 3 . 9  36.0 
4-OLOO 4-0430 .24? 355.2 -6.4 -2.0 .729 101.3 ,287 1.218 2 l l . T  429.6 .869 1.5680 103.7 1.07e - 2  - 2 2 . 2  263.9 s t 5 7  
13.26 9.27 3.06 3.99 7.38 5.41 13.47 2/1/2 74.4 12-7 43.1 1.328 2.125 OS.2 349.7 45.3 70.0L 2.291 
92.4 ,163 
84.3 ,340 
9 9 . 8  -286 
4.99 13.60 













-139 324.9 -63.6 -6 .2 .923 
.221 159.3 10.5 3.0 1.354 
,230 359.0 - 7 . 0  -1.9 .719 
12.92 0 .92  3.93 4 .00  1.39 
.E56 192.6 383.0 
1.077 22.7 163.1 
1.197 206.0 433.4 
21112 74.5 10.4 
. 7 1 7  
.7100 
, 0 5 5  
4 7 . 2  
.9950 
1.444A 
I .  5390 
1.189 
9 3 . 2  1.262 9 . 3  S5.6 154.1 .&!PI 
98 .3  ,699 -2 .2  5 . 9  51.1 . l o 9  
104.2 1.065 e 1  -L1.4 291.7 m255 
2.490 8 7 . 2  343.3 47.6 66.6L 1 . 7 I 8  
-6 .9  .927 
2.7 1.352 
-1 .9  ,710 
4.04 7.44 
-7.9 ,931 
t . 4  1.349 
-1.9 .701 
4.12 7.51 - MAR 
12.5 ,912 
-3 .0  1.314 
-6.0 ,774 
4.18. ?.37 
.857 200.4 306.8 
1.072 29.4 163.0 
1.170 200.2 437.2 
2 / 1 / 2  74.9 8 .3  
1 .OOlO 
1.443A 














. i l l  319.6 -64.5 
,244 156.0 15.0 
.e14 3.6 -5 .3  
12.73 0.69 4 . 1 0  
e179 317.3 -64.4 
.e70 115 .1  12.1 
.190 9.1 -3.3 
12.73 0.82 4 . 4 0  
.233 293.0 36.8. 
.PO1 186.3 -17.3 
,345 352.3 -17.5 
17.36 13.19 5.90 
.230 292.4 39.0 
,205 188.8 -27.2 
,310 351.6 -1l.L 
18.50 12.39 5 .15  
93.8 1.262 10.2 65.7 153.5 
9 8 . 3  .695 - 1 . 7  7 . 4  34.0 
104.7 1.058 . l  -20.3 299.5 
2.334 06.3 339.2 49.0 63.0L 
94.5 1.263 11.3 6 5 . 0  152.9 
9 8 . 2  .691 -1.3 6 . 6  32.6 
105.3 1.053 . l  -18.7 307.4 
2.220 00.9 330.8 S l . 1  00.4L -- - .  - 
05 .0  1.270 -1l.T -66 .1  109.9 
9 2 . 3  .67T 3.4 17.5 10.2 
103.5 1.111 4 . 2  -6.4 261.0 
t . 4 1 7  91.9 1 0 5 . T  - . 6  122.LO 
0 6 . 9  1.269 - 1 l . L  -68.0 191.4 
93.5 .E03 5 . t  2 5 . 0  11.4 
103.9 1.099 1.1 -10.7 CO8.5 













8 ARRIVAL 0 
87.3 ,116 
99.2 .35L 
1 0 8 . T  ,336 
7.98 13.78 
ATE = 2448iso ( i s  a 
.E56 106.9 331.1 
1.053 323.6 535.7 
1.347 233.7 417.4 


















12.0 -915 88.7 ,188 .856 173.3 330.1 
- 5 . L  1.358 9T.L .343 1.062 331.6 533.L 
-3.0 -759 107.1 .324 1.308 L28.3 4e1.8 














OTOPOVCR TIME * 00 DAYS 
LAUWCW WNGOY OPEEOTTAK-GL~ 
6WNCO'I ARRIVE 6PEEO3 RA3 DECL3 
DEPART RETURN OPEEOI R A 5  OECLS 
PROP AERO 0VI.- 
4-7840 4-7984.1 ,138 3 2 4 . 5  -63.2 
4-7984.1 4-8150 . t Z S  161.3 21.2 
4-8210 4-0440 ,257 359.9 -6.4 
i 3 . 4 2  9.56 3.92 
4-7850 4-7967.0 .152 318.7 - 6 3 . 7  
4-1987.9 4-8150 - 2 4 0  158.6 16.8 
4-8210 4-8450 .238 3.9 - 4 . 9  
13.13 9 . 2 1  4.07 
______-- 
4-7860 4-7992.0 .175 316.0 -63.4 
4-7992.0 4-9150 ,263 156.9 13 .4  
4-8210 4-8460 ,220 8 . 6  -3 .0  
13.03 9 .08  4.35 ____-_-_ 
1990 OUTBOUNO 
-_ __ - - - __ - 
1 1 V 1 PSI 1 ECCEN SMA 
I 3 V 3 P S I  3 ECCEN SMA 
I 5 V 5 PSI I ECCEN SMA 
---- O V A  EVA--O!O-EVR-TIPE. 
- 6 . 1  .923 92.4 .163 ,856 
3.4 1.354 84.6 .338 1.075 
-2 .1  .721 102.1 .304 1.218 
3.65 7.25 5 - 6 6  13.88 2/1/2 
4-7810 4-7949.6 -229  292.S 38.9 
4-7949.8 4-8180 '263 190.4 -20.6 
4-8220 4-6410 .359 351.5 -13.1 
17.65 13.A8 5.13 
4-7820 4-7917.1 .e40 290.4 41.0 
4-7957.1 4-8160 ,263 191.5 -37.9 
4-8220 4-8420 .333 356.3 -9 .2  
17.32 12 .91  5.31 
4-7830 4-7979.6 
4 - ? 9 7 9 . 8  4-8180 
4-8220 4-8430 






4- 7860 4- 7992.1 
4-7992.1 4-6160 
4-8220 4-8460 
. I 4 0  332.7 
,222 168.4 
.30¶ 358.6 






.238 161 .1  
.261 4.6 
13.75 9 . 9 1  
.170 314.7 
.e57 159.1 
.245 8 . 9  
13.53 9 .83  
SWl  NGBY MI3SION OURATlON i 600 E A 1 9  
MAR3 ARRIVAL CATE : 2 4 4 8 1 5 0  




















9 3 . t  
96 .1  
105.0 
t . 6 5 2  
.-. E - 
V 2 I L OECLt RAP SPEED2 
v 4 I 4 OECL4 RA4 3PEEC4 
V 6 I 6 OECL6 R16 6PEEO6 
INC RAP OECLP E T A  CERIC 
1.262 0 .2  65.2 154.3 ,223 
.691 - 2 . 5  3 .2  31.7 ,182 
1.071 .4 -20 .1  291.5 - 2 8 1  
86 .1  341.0 46.5 70.4L 1.998 
PERlH 
PER 1 H 
PER I H 
- _  KAPPA- 
,717 . 7120 
.e40 
44.3 
-6.7 ,927 93.9 .167 .E57 200.3 386.9 .714 1.0000 93 .8  1.262 9 .9  85.0 153.9 -239  
3.0 1.351 83.0 .343 1.071 28 .0  168.1 .7040 1.438A 9 6 . 1  .668 - 1 . 9  5.2 30.5 -103  
-2.0 ,710 100.2 .302 1.194 205.6 437.0 .834 1.5550 105 .4  1.064 .3  -19.5 e99.3 ,268 
3.88 7.28 1 .18  14.01 2/112 84.9 8 . 3  48.3 1 .046  2.445 87.4 342.3 46 .9  6 5 e l L  1.514 
- 7 . 1  .931 9 5 . 6  . I 7 5  .e61 208.2 391.2 .710 1.01lD 94.5 1.263 10.9 64 .8  113.5 -263  
2 .6  1.349 81.1 .350 1.064 35.1 168.7 .6910 1.436A 95.9 .684 -1 .4  6.7 29 .2  -186  
-2 .0  .699 98 .1  .303 1.174 199.6 440.6 .818 1.5300 105.9 1.057 .3  -18.0 307 .1  -296  
3.95 7.35 4.73 14.16 2/1/2 85.6 6 . 3  51.4 ,867 2.305 88.2 339.5 10.6 61.4L 1 .132  
- - .- - .- - - M A R 9  ARRIVAL DATE = 2448160 125 3EP 19901 -- 
12.4 





- 3 . 2  
4.37 
-64.0 -6.5 
33 .9  5.3 
-7 .3  -2 .7  
3.93 3.90 
- 6 3 . 2  -6.1 
24 .8  4.0 
- 5 . 8  -2 .4  
3.92 3.82 
- 6 3 . 0  -6.5 
19 .2  3.3 
-4 .2  -2.2 
4 .04  3.84 
-62 .4  
15.0 
-2.5 











4- 7988.1 4-81 70 
4-8e30 4-8450 






.227 290.8 4 0 . 2  
.248 193.4 - 2 6 . 3  
.373 359.5 - 9 . 8  
16.08 13.63 1 . 1 1  
.168 341.4 -69.6 
.e61 173.6 49.0 
,346 . 9  -8 .9  
10.51 12.25 4.26 
,141 325.3 - 6 4 . 0  
.227 167.4 3 0 . 2  
,320 3.3 -5.1 
15.15 11.25 3.94 
.148 317.5 -82.6 
-234 164 .1  22.2 
.298 8 .2  -3 .5  
14.56 10.68 4 . 0 2  
,167 313.8 - 8 1 . 3  
,251 181.9 18.9 
,272 9.0 -1.8 
14.21 10.29 4 . 2 5  
.195 314.2 - 8 0 . 0  
.e78 180.7 12.9 
.e49 14.1 -.O 
14.11 10.09 4.62 
.914 
1.356 






















































. i s7  .8sr 
.342 1.073 







































172 .1  
436.9 
8.5 
.713A 1.000 86.9 
.695 1.433A 91.4 
,874 1.8460 105.0 
47.5 .E68 2.484 
.719A .9960 86.3 
.709 1.435A 92.6 
.863 1.1670 105.1 
35.0 .E67 3.323 
.719 .9940 92.4 
.7200 1.439A 94 .1  
,851 1.7020 105.6 
34.5 1.217 3.369 
.717 .9950 93.2 
.1140 1.4396 94 .1  
.E39 1.6490 105.9 
40.9 1.209 2.862 
,714 1.0000 93.8 
,1060 1.439h 9 4 . 1  
.826 1.6050 106.2 




















86 .1  
-11 .1  - 6 8 . 2  191.2 
4 . 1  20.1 10.0 
3 .2  -11.8 2 6 8 . 2  
190.3 -2.0 122.00 
-11.4 -72.9 189.1 
7 .2  31.0 9.0 
I 1.1 -18.0 275.7 
I 12.9 -34.6 122.10 
9.4 67 .4  153 .9  
, -4 .3  - 4 . 8  31 .0  
1 .0 -19.4 283.4 
' 9 . 2  81.2 154 .3  
-2 .9  - 3  29.2 
.7 -19.4 291.2 
352.2 44.3 73.2L 
' 9 . 7  64.4 154 .2  
I -2.2 3.0 27.8 
.6 -18.6 299 .1  
.4  30 .0  83.3L 





















-7 .2  ,931 95 .6  .175 .E61 208.2 391.2 .710 1.0110 94.1 1.263 10.6 63.9 154.1 .e37 
2 .9  1.349 81 .6  .348 1.067 33.1 172.6 .6950 1.438A 93 .9  .678 - 1 . 6  4 . 9  26.5 4184 
-2.1 .700 100.7 .319 1.191 204.8 440.5 . E l l  1 . S 7 0 0  106.6 1.063 .I -17.3 3 0 8 . 9  ,311  
3.90 7.29 1.34 14.44 2/1/2 94.7 6 . 1  4 9 . 1  .BO9 2.406 87.2 343.3 5 0 . 4  62.9L 1.260 
-- _ _  - - MARS ARRIVAL DATE I: 2448170 I 5 OCT 1990) - 
12.5 
-4.7 




-3 .3  
4.30 
-6.4 
4 . 8  
-2 .7  
3.90 
-6 .3  
3.8 






































91 .1  










6 .66  
95.6 







.162 .a57 180.5 
.343 1.074 336.5 
.378 1.371 233.3 
14.74 1 /2 /2  107.4 
.160 -657 i 8 6 . 0  
-334  1.084 7.8 
.363 1.321 227.6 
14.67 2/1/2 101.1 
.163 .a56 192.8 
.337 1.081 17 .0  
.351 1.279 221.8 
14.67 2/1/2 101.9 
. l 6 7  ,857 200.2 
,341 1.077 23.9 
-343 1.243 216.0 
14.71 2/1/2 102.2 
,175 .E60 208.1 
.348 1.072 30.7 
.338 1.212 210.0 
14.78 i?/ l /L 102.7 
.186 .a66 215.9 
,356 1.065 38 .2  
.336 1.186 203.9 






1 7 5 . 4  
429.3 
13.5 
























































-10.6 -70.8 188.4 
5 . 1  23.5 9 .8  
2 .9  - 1 3 . 9  275.3 
16.3 -41.4 121.70 
11 .4  73.0 l f l . 7  
-7 .4 -14 .1  32.4 
1 . 6  -17.5 283.2 
9 .3  28.7 92.50 
.9950 93.2 1.262 9 . 1  65.9 154.0 
1 .4451  92.3 .679 - 3 . 7  -3 .1  27.9 
1.7280 107.0 1.089 1.2 -18.2 2 9 1 . 0  
1.169 3.176 82.1 358.9 40.7 77.3L 
1.0000 93 .8  1.282 9 . 6  6 4 . 1  154 .4  
1 .445h  9 2 . 3  .677 -2 .5  - 9  26 .1  
1.6690 107.2 1.079 .9  -17.8 2 9 8 . 9  
1,100 2 . 7 6 7  8 4 . 2  352.5 46.2 69.8L 
1.0110 94 .1  1.263 10 .3  6 3 . 1  154.7 
1 .4451  9 2 . 1  .E74 -1.8 3.4 24.7 
1.6220 107.1 1.070 -8 - 1 6 . 6  306.7 
,951 2 . 5 3 7  85.7 348.3 4 9 . 8  6S . lL  
1.0280 95.4 1.266 11.5 62.2 155.3 
1.444A 91.9 ,669 - 1 . 2  1 . 2  23.3 
1 .5840  107 .9  1.062 - 7  - 1 1 . 0  314.5 
.779 2.591 86 .8  345.8 5 2 . 2  8 1 . 9 L  -~ __ - . - ._ - MAR3 ARRIVAL DATE : 2448180 115 OCT 19901 - -- .. - - 
1-7840 4-7985.4 .152 328.9 -88.8 - 7 . 2  ,923 9 2 . 1  .162 ,856 192.9 382.3 ,717 .9950 93 .1  1.283 10.3 68.4 152.7 
4-7983.4 4-8180 .24 t  1 7 1 . 1  39.6 6.5 1.357 86.6 ,336 1.067 13.7 178.6 . I 1 9 0  1 . 4 9 5 A  9 0 . 7  ,875 - 5 . 4  - 8 . 4  08.8 
1 - # C 4 0  4-8440 .357 8.6 -4 .5 -3 .2 ,743 110.7 ,362 1.324 226.8 432.9 ,616 1.8300 108.2 1 . l O t  1.7 - 1 6 . 8  L90.8 
4-7050 4-7988.1 ,148 317.5 -82.6 -6.4 ,926 93.9 ,167 . E 5 7  200.2 387.1 .714 1,0000 93.6 1.262 9 .8  64.1 154.4 
4-7988.1 4-8180 .234 187.8 26.5 4 . 1  1.S5.6 64.6 .342 1.084 21.3 176.8 .7130 1 . 4 5 5 A  9 0 . 6  -673 -3 .2  -1 .4 23.6 
1-8240 4-6450 ,329 6 .1  -2 .7  -2 .8  .724 108.8 .369 1.276 t 2 1 . 0  456.5 -806  1.7510 106.3 1.089 1 .3  -16 .9  298.7 
1 e . s ~  12.38 4 - 0 7  4.14 7.53 8.29 15.21 21112 108.3 11.5 30.6 1.023 3.786 79.6 7 . 4  33.7 8 3 . 1 ~  
15.56 11.57 4 . 0 2  3.90 7.36 7 , $ 5  15.18 2 /1 /2  109.1 9.1 38 .8  1.098 3.024 81.8 319.6 4 3 . 4  13.8L 
4-7680 4-7992.t  .164 312.7 -80.4 -8.6 .OS1 95.8 .175 ,860 206.1 591.3 ,710 1.0110 94.5 1.263 10.0 6 t . 3  145 .1  
4)-799t.L 4-6180 ,247 165 .1  19.4 3.5 1.353 82 .9  ,348 1.079 28 .1  179.1 -7040 1.455A 90.5 e670 - 2 . 1  2 . 1  23 .9  
4-8240 4-8460 .SO3 11.2 -1.1 -2.4 .707 108.3 .360 1.240 215.0 440.1 ,793 1.6870 208.1 1.079 1.1 -18.0 306.8 
15.01 11.05 4 . 2 1  4.00 7.40 6.64 15.20 2/1/2 109.6 7.0 43 .1  .988 2 .700  83.7 334 .5  46.4 67.9L 
MAR3 ARRIVAL DATE % 2448190 I 2 5  OCT 19901 -- -- - __ 
4-7850 4-7987.0 ,153 319.0 -63.9 -6 .7 .927 93.9 .167 .857 200.3 386.9 '.714 1.0000 93.8 1.262 10.0 6 5 . 2  153.8 
4-7987.S 4-6190 .e41 171.7 33.2 5.6 1.358 85.4 .344 1.091 18.2 181.6 . l i b 0  1.467 89 .1  .E69 -4 .3  -4 .6  28.5 
4-8L5O 4-8450 .368 10.3 -1 .9  -3.2 .736 111.7 .400 1.325 221.8 436.3 ,795 1.8560 109.5 1.102 1.8 - 1 5 . 8  296.5 
¶8.60 12.83 4.00 4.17 7.97 8 .55  15.75 W i l t  114.7 9 .8  33 .8  1.037 3 .440  78.8 0 .1  38.3 79.OL 
4-7880 4-7992.t  .162 312.1 -59.8 -6.5 .931 95.6 .175 .860 208.1 391.4 .710 1.0110 94.5 1.263 9.8 81.8 155.4 
4-799L- I  4-8190 .e44 168.7 2 2 . 8  4.0 1.356 83.5 .349 1.081 25.3 181.8 .to80 1.467 8 9 . 0  .667 - 2 . 6  - 7  2 4 . t  
4-8t50  4-8460 .336 13.0 -.t - t . 7  .710 109.4 .387 1.276 219.8 439.8 .783 1.7700 109.0 1.069 1.4 -15.2 306.4 
16.05 11.93 4.10 4.12 7.52 7.74 15.70 2/1/2 llS.5 7.4 40 .1  1.012 t . 9 1 5  61.0 0 .0  46 .1  f l . 8 L  
MAR8 ARRIVAL DATE 2446200 I 4 NOV 1990) 
4-7810 4-7987.3 ,177 326.7 -06.9 -0.0 .e27 04.0 -167 -858 200.7 386.0 .714 1.OOlD 93 .7  1.263 11 .6  6 9 . 0  150.3 
4-7987.8 4-0200 et78 176.1 47.1 0.5 1.$61 06.3 a346 1.100 14.3 184 . t  . I 1 9 0  1.481 87.0 -666  - 7 . t  -11.7 30.3 
4-OLOO 4-0450 .40? l t . 0  -l.t -3.7 . 7 5 t  111.0 .436 1.389 230.s 431.9 .703 1.0050 110.9 1.110 t . 4  -14 .5  C98.3 
10.67 14.00 4.30 4.81 8.00 9.00 10.44 t/l/i? 117.8 10.4 tO.0 ,795 4 . 4 5 t  78.S 18 .1  t 7 . 3  87.3L 
158.3 
t5 .4  
300.3 
70 . lL  
107*L  
L3.E 
















, 5 2 5  
1,944 
. e 5 1  
e103 
,329 








, 3 5 0  
t . * 4 9  
. e 3 4  
.%Re 
* 349 





.2a1 . I 9 6  
,3  16 
t . 5 3 0  

















STOPOVER TIME 3 60 D A Y S  1990 OUTBOUNC SWINGBY 
.. 
V 1 PS1 I ECCCN SHA THE11 WET2 PERIH APHEL 
V 3 PSI 3 ECCEN SHA THE13 THE14 PERIH APHEL 
V 5 PSI 5 ECCEN SHA THE15 THE16 PERIH APHEL 
--€!A- --OVO_-EVR TYPE_SUN A SUN R KAPPA- - A  
MARS ARRIVAL DATE : 2448090 (17 JUL 1990) - 
~ 9 1 0  84 .8  .191 ,862 156.7 324.6 .698A 1.026 
1.367 101.6 ,390 1.091 317.S 506.1 .666 1.517A 
10.18 3 .21  12.50 1/2/2 46.5 16.5 35 .2  .416 
.742 92.4 ,222 i . i i 7  188.4 425 .6  .go7 1.4260 
HISSION CURATION : 640 D A Y S  
W A R S  ARRIVAL E A T E  = z 4 ~ 0 9 n  
17 JUL 1990 
PSI 2 V 2 I 2 DECLL R A 2  SPEEC2 
PSI 4 V 4 I 4 DECL4 R A 4  3PEEC4 
PSI 6 V 6 I 6 DECLI RA6 8PEE08 
E INC RAP OECLP ETA PCRlC 
84.5 1.274 -16.4 -70 .2  189.8 , 3 8 0  
107 .1  ,728  8.5 31.2 2 2 . 5  .so1 
1 0 0 . 5  1 . 0 5 5  -1.0 -28.4 277.1 . i 9 4  
3.310 95.4 174.5 1 . 5  131.70 e 9 6 1  
. -.__ - 
LAUNCH SWNG8; -I)PEEOl R A l  
SUNGBY ARRIVE SPEED3 R A 3  
DEPART RETURN 3PEEC5 R A 5  
PROP AERO 
4-7780 4-7933.6 .e96 286.6 
4-7933.6 4-8090 .380 1 7 8 . 5  
4 -8150  4-6420 . 1 5 2  353.0 
16.S2 9 .52  
4 - 7 7 8 0  4-7949.9 .e39 334.3 
4-0150 4-8420 .152 3 5 3 . 0  
- - __ ~ . .  -- - . . - -. . 
4-7949.9 4-8090 ,296 i 8 5 . 3  
15.1r 8.50 
4-7790 4-1957.6 . i g s  337.0 
11.03 7.72 
4-7957.6 4-8090 .251 184.6 
4-6150 4-8430 .147 359.8 
D E C L ~ '  1 i 
OECL3 I 3 
OECL5 I 5 
OVL _ _  O V A -  __ 
35 .9  16 .1  
- 3 5 . 5  -9 .5  
-9 .2  -1 .1  
8.31 6 .80  
-73 .1  -12.5 
30.8 6 .3  
- 9 . 2  - 1 . 1  
7.26 
. s i 6  85.5 . i r 4  . e n  157.7 353.0 . 7 i 9 ~  1.023 8 9 . 0  1.277 13.0 76.5 i66.4 .e98 
1.383 97.1 .393 1.154 334.6 498.6 .701 1.607.4 110.2 .761 -6 .9  . 9  44.4 -319  
- 7 4 2  92.4 -222 1.167 188.4 425.6 .907 1.4260 100 .5  1 . 0 5 5  -1.0 -28 .4  277.1 ,194 
10.64 3 .21  12.50 2/1/2 38.7 16.5 46.5 .688 2.532 84.9 12.0 35 .6  129.00 1 .053  5 .e9 
- 6 8 . 1  
2 0 . 6  
-7.4 
4 .63  
-65 .1  
16.9 
-4.9 
4 .29  
-64 .O 
14 .7  
-1.8 
4 .11  
-64.7 
1 3 . 1  
1 . 9  




4 . 0 5  
-9.7 
3.7 
-1 .3  

















,917 66.5 .169 .e67 162.3 
1.589 94 .7  .39r  i . 1 8 2  343.4 
.73r  91.0 .229 1.157 183.3 











438 * 6 
8 . 4  
130.0 
443 .0  
6 . 0  
378.1 
129.6 
3 .9  
374.1 
447 .4  
, 721 . 713 
.e91 
54 .8  



































9 0 . 0  
111.3 
101.3 














2 . 0 3 6  




















i .04r  
. rgo 
10.9 
- 4 . 1  
- .9  
14.6 
10.0 
- 3 . 0  
-.8 
13.6 
9 .6  
-2.4 
- . e  
8.8 
9 .7  
-2.0 
- . 8  
2.3 
10.1 
- 1 . 7  -.e 
355.8 
73.6 
8 . 1  
-27 .1  
4 1 . 3  
71.5 










14 .8  
-20.2 
48 .5  
69.7 
47 .4  
158.9 
4 5 . 6  
284 * 6 
119.60 
155.7 








4 6 , s  
307.1 
90.6D 























1 .111  
4-7800 4-1964.2 .L71 338.9 
4-1964.1 4-8090 .e32 181.8 
14.81 7.31 
4 - 8 i s o  4-8440 - 1 4 3  7 . 5  
.917 87.5 
1.393 92.4 






. i 6 5  ,864 267.3 
a402 1.203 3 5 1 . 5  
-239 1.148 178.1 
12.94 2 / 1 / 2  30.8 
4-1810 4-7969.9 . i s 5  339.7 
4-7969.9 4-8090 .225 177.4 
4-6150 4-8450 ,142 16 .4  
14.77 7 . 1 1  
4-7820 4-7974.6 .149 338.9 
4-7974.8 4-8090 1 7 2 . 5  
4-6150 4-8460 .146 26.2 
14.91 7 . 1 1  
.162 ,860 172.8 
$406 1.217 358.9 
.251 1.139 172.8 
13.24 2/1/2 29.3 
.919 8 9 . 8  .161 .858 178.9 
,723 85.5 .268 1.131 167.6 
11,17 3.08 13.62 2/1/2 28.5 
1.391 8 8 . 3  . 4 i o  1.225 5 . 7  
4-7830 4-7978.9 .150 336.0 
4-8150 4-8470 ,156 36.6 
15 .26  7.34 
4-7976.9 I-BOOO .237 167.9 




.160 .E56 185.7 
,415 1.229 12.2 
.290 1.123 162.5 
14.12 2 / 1 / 2  2 8 . 0  ~- - MARS ARRIVAL DATE I 2448100 (27 JUL 1990) . -- 
4-7790 4-7958.0 .190 336.0 - 6 7 . 2  
4 - 7 9 5 8 . 0  4-6100 .244 183.5 27 .6  
4-8160 4-8430 .160 356.8 -8.4 
1 4 - 1 8  7.93 4.56 
4-7800 4-7965.1 .161 336.7 -63.0 
4-7965.i 4-6100 .219 119.3 21.0 
4-0160 4-8440 .153 3.7 -6.3 








- 6 . 7  
2.7 
-1 .6  
6.39 
-6 .5  
2 .4  
- 1 . 7  
6 . 4 7  
-6.7 
2.2 










9 .61  
,917 
1.380 . 728 
9 . 6 1  
.918 







1 .361  
,713 




9 . x  
.roe 
8 6 . 1  
94 .1  
92 .7  
3 .37  
81.5 
91.7 
9 1 . 2  
3.22 
80 .6  
89 .6  
89.4 
3.12 




9 1 . 1  
85 .9  





3 - 1 7  
,169 -867 162.3 360.8 ,721 1.014 
-235 1.163 189.0 429.8 .e90 1.4370 
.165 -864 167.1 367.2 -721  1.006 
,243 1.153 103.6 434.0 .673 1.4350 
12.99 Z / l / Z  38 .1  10.8 50.8 1.256 
,372  i . 1 3 8  344.8 5oe.o . 7 u  1 . 5 6 1 ~  
12.77 2/1/2 41.7 13.4 47.2 i .009 
.3r4 1 .153  353.9 499.7 .m 1 . 5 8 4 ~  











9 2 . 1  
1 0 9 . 6  
104.3 
2.230 




93 .1  
110.1 
107.3 

























. r e 3  
30.5 
- 5 . 0  
- . 7  
9 . 3  
- 3 . 3  
- . 7  
12.7 
8 . 9  
-2.6 
- .e  
6 . 1  
9 . 1  
-2 .2  
- .6  
358.2 
9 . 6  





- . 7  
345.1 
i 5 . e  
YO. 7 
4 . 2  
-26 9 3 








4 5 . 4  
12 .6  
-21.5 






1 4 . 2  
- 1 7 . 2  
49 .7  
6 7 . 7  
158.0 








4 7 . 3  
299.8 
98.00 
154 .0  







47 .4  
321 .8 
71.2L 
7 8 . 4 ~  
.e44 
. 2 8 O  
-213 








.;a 337.3  
.212 174.0 
,148 11.8 
13 .51  7 . 1 3  
-61 .  r 
17 .7  
-3 .5  
4 .Ol 
- 8 2 . 6  
15 .3  




3 .9  
3.96 
-66.9 
11 .6  
8.0 
4 .OB 
. I 6 2  ,860 172.6 371.8 
.253 1.143 178.2 438.1 
13.25 2 / 1 / 2  36 .8  8 .4  
.380 1.164 8 . 4  137.8 
.267 1.134 172.8 442.2 
13.59 2 / l / Z  36.0 6 . 1  
-377 1.161 1.6 158.4 
. l e i  .a58 178.7 375.3 
.721 1.000 
.7230 1. 5 9 9 ~  
5 2 . 0  .e54 1.432 3 3
.720 ,996 
. rz io i . 6 o r ~  
.E31 1.436 














.141  336.5 
.216 168.9 






4-7840 4-7983.3 .153 329.0 
4-1983.3 4-8100 - 2 4 3  160.5 




-771  1.463 
5 7 . 2  1.017 
.e43 
, 2 9 5  
-319  
1.109 
MARS ARRIVAL DATE 51 2448110 6 AUG 19901 _____- 
.257 290.9 3 5 . 6  13.7 .910 
.a21 180.8 -30 .1  -6.9 1.358 
14.51 9 .33  5.59 5.18 6.56 
,117 3 5 5 . 0  - 8 . 9  - 1 . 5  ,731 
86 .0  
99.9 
9.4 - 6  
3 .74  
86 .5  
94 .3  
94 .6  
3 .74  
8 7 . 5  
91 .3  
9 3 . 0  
3 . 5 2  



















8 7 . 1  
. i s 3  .e59 161.4 327 .0  
.e44 1.172 194.7 429.7 
,362 1.064 322.0 517.9 







3 5 . 3  
,721 
.721 
44 .9  
.721 
.723D 
. E 6 3  





.7160 . 806 
52.0 
, 7 1 7  
.709D 
, r 78 




5 7 . 0  
  rei^ 





. 5 8 5  
1.014 
1.498b 











1 .  S 3 2 A  
1 .e43 


















104 .6  
101.9 
3.302 
91 .1  
105.6 
102 .6  
2.619 
9 1 . 1  





1 0 4 . 3  
2 .392 




93 .1  
106.7 
106.9 
1 . 1 8 0  
106.8 
106. 8 
93 .  r 







8 3 . 2  
1.274 
i . z ro  . 738 










1.263 . 741 
l.OA2 









-13 .5  
6 . 2  
-.I 
1 7 7 . 7  
1 2 . 1  
- 8 . 0  
-.I 
1 4 . 8  
9 . 1  
- 3 . 9  
- . 5  
1 2 . 3  
6 . 6  
- 2 . 9  
- . 5  
4 . 3  
8 . 7  
-2.3 
- . 5  
355.4 
9 . 1  
-2 .0  
- . 4  
347.6 
10.0 
- 1  .6 
- . 5  
342.0 
11.0 
-1.4 - .5 
338.1  
- 6 7 . 2  
2 6 . Y  




- 2 5 . 4  
29.7 
68 .6  
1 .7  
-24 .1  
6 0 . 0  
66.7 
9 .0  
- 4 2 . 6  
4 4 . 4  
66.5 
1 0 . 7  
-20 .8  
41 .1  
68.9 
11.9 








-94 .0  






45 .0  
264.5 
126.20 
1 5 4 . 1  
4 5 . 3  
Z92.2 
109.70 
1 5 1 . 6  





3 0 7 . 4  
34.9L 
154.0 




41 .3  
322.1 
152.0 
1 4 . 5  
329. 2 
64.OL 
0 9 . e ~  
- 3 2 1  
.e30 
.220 





, 2 1 1  
. e 4 7  
. e 3 3  
2 . 1 1 3  
. e o 6  
.e41 
.en9 
. 2 4 8  
2. 1 P J  




. e s t  . e86 
1 . 5 9 4  
.e36 
. e 5 4  
. S I 2  







4-61 7 0  4-8430 
4-7190 4-7958.1 
4-7956.5 4-8110 
4 - 8 1  10 4 -8430  
4 - 7 8 0 0  4-1965.4 
4-1965.4 4-0110 
4 - 6 1  IO 4-8440 
4 - 7 8 1 0  4-7971.2 
4-7971.2 4-6110 
4-0170 4 - 0 4 5 0  
4-7020 4-7975.6 
4-7975.6 4-8110 
4 - 8 1  IO 4-6460 
4-7330 4-7979.7 
4-1979.7 4-6110 
4-61 10 4-8470 
4 - 7 8 4 0  4-7963.6 
4-61 70 4-6460 
4-7650 4-7987.5 
4-7963.8 1 - 8 i i o  









4- 7800 4- 7964. Y 
4-1964.1 4-0110 
4-1180 4-8440 
. Z l Z  340.0 -70.5 
.274 184.5 42 .1  
.171  3 5 5 . 0  - 6 . 9  
14 .32  6 .62  4 . 6 8  
,169 .E67 162.4 3 5 6 . 1  
, 3 5 5  1.106 343.5 509.3 
12.86 2/1/2 53.5 13 .2  
1.112 194.7 429.7 
-11 .0  .916 
7.6 1.368 
- 1 . 5  ,731 
5.71 9.09 
. I 5 8  336.0 -62 .2  
,167 1 .0  - 7 . 1  
. z i 5  177.9 26.2 
13.00 7 . 6 6  4.14 
- 1 . 3  . 9 i 7  
4 . 0  1.371 
-1.6 . 7 2 4  
-165 ,864 167.1 367.7 
,356 1.120 355.0 506.6 
-249 1.160 189.3 453.7 
5 . 4 0  8 . 7 0  13.07 2/112 47.2 
.358 1.125 3.2 
.257 1.148 163.7 
13.31 2/1/2 4 5 . 3  
.161 .E58 176.6 
.S I0  1.126 10.1 
13.60 2 /1 /2  44.5 
. i w  .a60 172.3 
.269 i . i s 8  178 .1  
10.7 
372.5 
1 4 5 . 5  
437.7 
8 .4  
375.9 
145.1 
4 4 1 . 7  
6 . 1  
a142 336 .1  - 6 0 . 3  -6.4 .918 
.206 171.8 21.0 3 . 1  1.371 
. i 5 9  8 . 2  - 4 . 5  -1.7 . r i a  
1 2 . 7 2  7.30 3 .96  5 . 4 2  6.81 
. I 3 6  3 3 5 . 2  -61.2 
,209 166.6 17.7 
,153 16 . r  -1 .6  
12.58 1.11 3.89 
.138 332.2 - 6 3 . 5  
,220 162.2 11.2 
a151 26.7 2.1 
12.61 7.10 3.91 




-6 .4 .921 
2.4 1.370 
- 1 . 6  .107 
5 . 5 2  8 .90  
.161 .8S6 1 8 3 . 4  379.1 
,363 1 . 1 2 5  16.4 145.1 
.284 1.128 172.6 445 .6  
13.98 2/1/2 4 4 . 2  4.0 
. I 6 3  .E56 192.8 382.5 
-368 1.122 22.9 145.4 
.304 1.118 167.1 449.8 
14.46 2/1/2 4 4 . 3  2.0 
$146 327.4 -65.7 -6 .9 ,923 
.236 158.6 $ 3 . 0  2.P 1.366 
12.87 7.30 4 .02  1 . 1 7  6.95 
. i s 8  37.9 6 . 3  -1 .9 .roz 
.166 323 .1  - 6 7 . 0  
,260 1 5 5 . 8  11.0 
.170 49.8 10.4 
13.411 7.61 4.24 
,167 .e57 200 .5  386.5 
.3r3 i.iii 29.9 i i 6 . i  
.332 1.110 161.9 454.2 
15.12 2/1/2 44.7 1 . 7  __ - - _- - MAR8 ARRIVAL DATE = 2148120 (16 AUG 19901 - 
.go9 81.9 . i s 4  .e58 161.4 3 2 i . 8  . ram 1.016 8 4 . 9  ~ . e r e  -1e.s - 6 4 . 7  106.5 
7.96 4 - 2 1  rs.02 i/e/e 71 .0  13.0 43.0 .as5 9 . 7 ~ 9  93.9 a w . 1  3.1 i e s . 6 ~  
.mi  95 .1  .e59 i . 1 6 0  194.9 453.6 .e67 1.4710 i03.0 1 . o ~  - . I  -e3.e e9e.s 
1.354 100.1 .357 l.OS2 320.6 523.9 .676 1.428A 9 8 . 8  .694 4.2 e2 .7  1T.S 
.?e9 943.7 2 5 1  1.184 200.5 429.6 .a89 g.4860 102.4 1,060 - . 4  - 
.913 87.3 . I 7 3  .E58 167.0 334.9 .71OA 1.007 86.4 1.Lli - 1 S . 4  - 1 4 . 1  19S.8 
1.318 97.7 .310 1.069 S29.8 919.8 .69$ 1.4431 100.9 .705 lo .?  40.1 14.3 





. 3 0 3  
,113 . e30 
1,133 
34.4 19.7 
-21.9 -4 .9  




-7.4 - 1 . 1  





. I 6 5  337.6 
.e24 178.4 
. l o5  359.4 
i e . 9 8  0 . m  
-63.9 -7.6 
34.6 3.4 
-7 .4 -1 .7 
4.P2 4.84 
2 18 
r t U P O V E R  TlME : 60 DAYS 1990 OUTBOUND SWINGBY U15310N CURATlON : 040 CAY3 






R A l  
R A 3  




5 .6  
7.61 
CECLl 
O E C L 3  
DECL5 
- 5 9 . 9  
2 5 . 3  


























8 . 3  
PERlH 





, 850  










r e  
I 4  
1 8  
RAP 
8 . 5  
-3.4 







5 .6  
-21  .8 
42.4 
16 AUG 1990 
P S I  2 v 2 
P S I  4 v 4 
PS1 6 V 6 
E INC 
9 1  .6-1.267 
103.1 ,725 
103.7 1.050 
2.749 60 .7  
R A 2  3PEECP 
R A 4  lPEEC4 








- -- . - 
4-7971.3 ,141  
4 - 8 1 2 0  .205 
4 - 8 6 5 0  .174 
1 2 . 3 5  
1 5 3 . 5  ,205 
43.4 .e20 
299.8 . e 5 4  
96.30 t .514  
-6.5 .916 88.5 
3 .7  1.365 89 .1  
- 1 . 7  . I 1 4  93.3 













,134 334.5 -60.5 -6 .0 .919 69 .7  ,161 ,858 178.6 376.2 - 7 2 0  -996 92.2 1.265 8 . 6  65.8 154.0 ,206 
-206  165.6 20 .6  ' 3.1 1.364 87 .2  .347 1.103 10.8 151.7 .7200 1.486A 103.3 .725 - 2 . 6  8 .2  43.2 .220 
a 1 6 4  13.1 -2 .6  -1.8 .708 91.3 .2?3 1.143 183.5 441.3 .e31 1.4550 104 .5  1.047 -.S -20.1 307.4 .e69 
12.07 7.32 3.87 4.75 8 .14  3.45 13.67 2/1/2 54 .0  6.1 45.9 1.414 2.567 83.8 354.4 46.0 83.9L L.215 
. 1 3 5  331.3 -62 .7  - 6 . 1  .921 91 .0  .161 .e56 185.3 379.3 .718 .9940 92.6 1.263 9.0 66.1 154 .2  -216  
,216 161.3 17.3 2 .7  1.362 85.6 .350 1.101 17.2 1 5 1 . 7  .716D 1.4871 103.5 -724 -2.1 9.7 42.9 .221 
el57 22.1 . 7  -1.8 .702 8 9 . 1  .285 1.132 177.8 4 4 5 . 1  .BO9 1 . 4 5 5  1 0 5 . 5  1.043 - .3  -18 ,O 314.9 ,287 
11.91 7.19 3.88 4.77 8.16 3.31 13.99 2/1/2 53.7 4 . 0  4 9 . 1  1.292 2.408 88.4 346.5 48.0 74.8L 1.816 
,144 326.3 -64.9 -6 .6 .923 92.4 .163 .e56 192.7 382.7 .717 .9950 9 3 . 1  1 .262  9 . 7  66.7 1 5 3 . 6  -231 
,231  157.9 14 .5  2 .5 1.361 83 .9  .354 1.098 23.8 152.1 .709D 1.4864 103 .6  .722 -1.8 10.8 42.3 .e23 
.156 32.8 4.7 -1 .9 .696 8 6 . 6  .302 1.121 172.1 449.0 .782 1.460 108.7 1 .041  - . 3  -15.8 322.3 -310  
12.07 1.26 3.90 4.81 8 .20  3.28 14.42 2/1/2 53.8 1.9 12.2 1.123 2 . 2 7 2  88.0 340.8 49.5 68.2L 1.428 
.162 321.7 -66 .1  -7.4 .927 94.0 .167 .857 200.5 386.6 .714 1.0010 93.7 1.262 10.7 67 .1  152.8 .e53 
~ 2 5 3  1 5 5 . 2  12.2 2.3 1.358 82.1 ,360 1.092 30.5 152.7 .6990 1.484A 103.6 .718 - 1 . 5  11.7 41.4 -225 
.162 44 .8  8 .9  -1 .9 .690 83.7 .326 1.112 166.8 453 .1  . 7 5 0  1.474 108.3 1.039 - . 3  -13.3 329.5 e 3 3 8  
12-46 1.59 4.18 4.87 8.26 5.41 14.97 21112 5 4 . 3  1.0 5 5 . 0  -936  2 . 1 6 8  88.8 331.0 5 0 . 3  63.3L 1.001 
___ __ - - . ._ - - WARS ARRIVAL DATE = 2448130 (26 AUG 19901 
4-7790 














































5 .29  
3 7 . 3  
- 2 8 . 2  
- 7 . 3  
5 .e9 
- 6 1 . 2  
31.5 
- S . 5  
3 .99  
-60.4 








-5 .8  
-1.8 
4.43 
-6 .6  
4 . 6  
-1.8 




4 .27  
.909 85.9 .165 .e58 
.352 100.3 .356 1.046 
.728 98.9 ,269 1.199 
7.69 4.76 13.22 1/2/2 
e 9 1 2  87 .3  , 1 7 5  . e 5 7  
.355  98.4 .348 1.058 
-720  97.2 ,271 1.181 
7.82 4 .41  13.37 11212 
161.4 325.5 .6994 
319.4 529.2 .674 
206.1 429.6 ,876 
82.8 12.8 46.6 
166.9 331.6 .707A 
326.1 526.2 ,689 
200.5 433.5 ,862 
78.4 10.5 3 9 . 1  
1.016 84.8 1.272 
$.418A 95.9 .685 
1.5220 103.0 1.065 
.672 2.528 9 5 . 3  
1.007 85.9 1.270 
1.426A 9 7 . 2  .692 
1.5010 103.1 1.059 
.126 2 .991  93.4 
-12.3 -64.1 166 .1  
3 .4  18.6 14.0 
- . I  -E3.3 284.1 
179.2 2.4 122.60 
1 -12.1 -67 .1  190 .6  
1 . 5  26 .9  15.7 
- . l  -22.4 291.9 
182.4 3 .2  123.80 
0.8  07.0 113.8 
- 4 . 2  .8 40.6 
- . l  -21.0 209.8 









.203 . 282 











,918 88.6 .162 ,860 172.5 372.0 .721 1.000 91.7 1.267 
,361 89 .3  .337 1.089 2.8 158.0 .7230 1.4564 100.4 .712 
.712 95.4 -214 1.165 194.7 437.3 -846  1.4850 104.1 1.054 
7.72 4.08 13.56 2/1/2 65 .6  8 . 3  37.6 1.364 3.100 80.3 
,919 89 .7  .161 .858 178.5 376.2 .720 
.360 87.3 .339 1.089 10.6 157.6 .72OD 
,704 93.4 -280  1 .151  188.9 441.0 .e28 
7.67 3.79 13.78 2/1/2 84.3 6 .2  42.2 
4-7830 4-7980.1 - 1 3 3  330.8 - 6 2 . 2  - 6 . 0  .920 91.0 .161 .856 185.3 379.5 .718 .9940 92 .7  1.263 8.9 65.7 l S 4 . 3  e213 
4-1980.1 4-8130 .213 161.6 19.7 3 .1  1.358 85.7 .342 1.088 1 7 . 1  157.6 ,1160 1.459A 100.8 ,711 -2.4 7 . 0  39.5 .e01 
4-8190 4-8470 .166 18.5 - . 2  -1.8 .697 91 .2  .290 1.138 183.1 444.7 . B O 8  1.4670 105.7 1.045 - a 1  -17.4 314.9 .e91 
11.69 7.41 3.86 4.28 7.67 3 . 5 5  14.07 2/1/2 64.0 4 . 1  4 6 . 2  1.320 2.548 86.1 347.2 4 7 . 0  74.0L t . 0 4 3  
4-7820 





8 .5  6 5 . 7  1 5 4 . 0  
! - 3 . 0  4.8 40 .0  
I - . I  -19.4 307.3 
1 3 5 5 . 6  4 4 . 1  84.5L 
4-7840 4-7983.9 .141  325.5 - 6 4 . 2  
4-8190 4-8480 .161 28 .1  3 .4  
11.66 7.35 3.95 
4-7850 4-7987.7 . 1 5 8  320.6 - 6 5 . 3  
4-7987.7 4-8130 .e48 1 5 5 . 8  1 3 . 5  
4-8190 4-8490 .161 39.6 7.5 
11.88 7.52 4 .14  
4-1983.9 4-8130 .228 158.1 16 .3  
~ - _ _  
-6 .4 .923 92.4 .163 .e56 192.7 382.9 ,717 .9950 93 .1  1.262 9 .5  8 6 . 1  153.9 .e28 
2.7 1.356 84.0 ,346 1.084 23 .5  157.9 .7090 1.459A 100.8 .709 -1 .9  0 . 1  38.8 .e02 
-1.8 .690 88.8 ,304 1.126 177.2 448 .5  . 7 8 4  1.467 106.8 1.042 - . I  - 1 5 . 1  322.4 ,310 
4 . 3 1  7 .70  3 . 4 0  14.43 2/1/2 6 4 . 1  2 . 0  4 9 . 8  1.159 2.375 87.8 341.2 48.7 68.OL 1.592 
-7 .1  .927 94 .0  . 1 6 l  ,857 200.4 386.7 . T U  1.0010 9 3 . 7  1.262 10.4 66 .4  153.1 .e48 
2.5 1.354 82.3 .351 1 .078  30.3 1 5 8 . 5  ,6990 1.457A 100.8 .705 -1 .6  9 . 7  37.8 .e04 
- 1 . 9  .683 86.0 .323 1.114 171.5 452.3 .755 1.474 108.1 1.040 - . l  -12.6 329.7 .335 
4.36 7 . 7 5 ,  3.38 14 .91  2/1/2 64.5 - 3  5e.9 ,975 2.243 88.8  337.4 50.0 83.2L 1.212 
- MAR5 ARRIVAL DATE = 2448140 ( 5 3EP 1990) 
4 -7800  4-7943.2 ,232 293 .1  36 .7  12.4 ,912 87.3 .176 ,856 166.9 331.0 ,7861 2.007 85.8  1.270 - 1 1 . 7  - 6 5 . 9  189.8 .Le0 
4-7943.2 4-6140 ,280 184.9 -21.4 -4 .4  1.354 98 .8  .349 1 .054  325.1 531.2 .686 1.421A 9 4 . 6  -664 4 . 1  29 .3  12.8 .197 
4-8200 4-8440 .230 359.0 -1.0 -1 .9  .719 99.8 .286 1,197 206.0 433.4 ,855 1.5590 104.2 1.065 - 1  -21.4 291.7 . C I S  
14.37 10.16 5.19 4.20 7.59 4.99 13.60 11212 88 .7  10.4 44 .6  ,765 2.635 9 2 . 6  183.8 1 . 1  122.40 1.L51 
4-1010 4-7950.0 .212 291.2 4 0 . 1  
4 - 7 9 ¶ 0 . 0  4-8140 ,291 188.7 -40.7 
4-6200 4-8450 .214 3.b - 5 . 3  
14.69 10.09 5 . 5 1  
4 - 7 8 1 0  4-7968.9 .167 342.7 -66.4 
4-7908.9 4-8140 .241  11b.3 44 .9  
4-8200 4-8450 .214 3 .6  - 5 . 3  
13.17 6.84 4.25 
14 .0  ,915 68 .7  .167 .e57 173.4 339.9 
- 8 . 1  1.356 96.4 .341  1.065 334.3 S28.2 
-1 .9  .110 91.7 .287 1.178 tO0.2 437.2 
4.59 7.98 4 .18  13.75 1/2/2 64.4 8.3 
-8.3 .918 88.7 ,162 ,861  173.0 369.3 
7.2 1 .359  90 .2  ,332 1.082 359 .1  523.5 
-1.9 .710 97.7 .287 1.178 200.2 437.2 

















er .2  
9 6 . 0  
104.7 
3.676 





. I 9 1  8.0 
1.050 .1 
92.2 186 .1  
1.260 10.4 
.702 -6.8 
1.058 . l  
81.0 10.4 
4-1820 4-1915.7 . I 3 6  335 .2  -61 .2  - 6 . 1  .919 69.7 .161 .858 178.6 375.9 .72O e996 92.2 1.265 0 .7  86.5 114.0 .e09 
4-7975.7 4-8140 .209 167.8 29 .3  4.3 1.357 87.7 .334 1.082 9.3 162.9 .I210 1.444A 98.2 ~ 7 0 2  - 3 . 7  . 5  36.9 .189 
1-8200 4-8480 .196 9 . 1  - 5 . 3  -1 .9  -701  95.7 -290 1.161 194.3 440.6 a824 1.4980 105.3 1.053 - 1  -18.7 307.2 . E 8 4  
12.12 6 . 1 1  3 .89  4 . 0 2  7.41 4 . 2 1  13.95 2/112 74.9 6 .2  38.1 1.372 5.066 62 .3  358.9 4 0 . 0  87.0L L.834 
-5 .9  .920 91 .0  . 1 6 l  .656 185 .3  379.5 ,718 ,9940 9 2 . 1  1.263 6 . 6  65 .8  154.3 -213  
3 . 5  1 .356 85.9 ,337 1.081 16.3 162.9 .7170 1.444A 98 .3  ,701 - 2 . 1  3.9 36.0 - l e 8  
-1.9 .693 93.5 .297 1 .145  188.3 4 4 4 . 4  .BO5 1.4860 1 0 6 . 0  1.048 . l  -16 .7  314.9 e291 
3.99 7.38 3.89 14.29 e i w e  14.4 4 . 2  4 3 . 1  1.326 2 . 1 2 5  85.2 349.7 45.3 7 6 . 0 ~  2.291 
4-7830 4-7960.1 .133 330.6 -62 .0  
4-7980.1 4-8140 .213 162.9 22 .9  
4-6200 4-6470 . l 6 4  15.9 - . 7  
1 1 . 7 3  7 . 7 5  3 .86  
4-7040 4-7984.0 .139 324.9 -63.6 
4-1964.0 4-6140 .225 159.3 18.5 
4-8200 4-6460 ,172 24.4 2.4 
11.16 7.56 3.93 
4-78.JO 4-7987.0 . 1 5 5  319.6 -64 .5  
4-7967.8 4 -8140  .244 156.8 1 5 . 0  
4-8200 4-6490 .165 34.6 6 . 2  
11.63 7.58 4.10 
4-7060 4-7992.0 ,179 317.3 -64.4 
4-799e.0 4-8140 .e70 1 5 5 . 1  1 2 . 1  
4-8200 4-8500 .166 47.3 10 .5  
12.02 1.90 4 .40  
4-7800 4-7943.L .233 293.0 38.0 
4-8210 4-8440 .257 359.9 -8.4 
15.04 10.86 5.20 
4-7810 4-7949.7 .e30 292.4 39.0 
4-7949.1 4-8150 -265 188.8 -27.2 
4-8210 4-8450 e238 3.9 -4.9 
14.52 10.34 5 - 1 5  
4-7914.9 4-9150 .Le3 171.1 30 .1  
l L . 1 4  0.73 4 . 0 0  
4-7830 4-7900.0 ,134 331.0 -61.1 
12.06 8.tD 3.87 
-I- 
4-7943.t  4-8150 .ea1 186.3 -11.3 
~ - 7 o r o  4-1974.9 .148 338. i  -64.2 
4 - a r i a  4-6400 .reo 0.6 -3.0 
4-7soo.o I-OLSO . t i 5  i 6 s . i  c 7 . i  4-eeio 4 - w r o  a 0 3  14.4 - .a 
-6.2 ,923 92.4 ,163 ,856 192.6 363.0 .?17  .995C 93.2 1.262 9.3 65 .6  1 5 4 . 1  - 2 2 5  
3.0 1.354 64.3 .340 1.017 22.7 163.1 ,7100 1.444A 9 8 . 3  ,699 - 2 . 2  5 .9  3 5 . 1  . l a 9  
-1.9 .685 91.1 .306 1.131 162.4 448 .0  ,783 1.1600 106.9 1.044 . l  -14.5 322.4 .314 * 
4.00 1.39 3.63 14.50 2/1/2 7 4 . 5  2 .2 47.2 1.189 2.496 8 7 . 2  343.3 4 7 . 8  68.0L 1 . 1 7 8  
-6.9 .927 93.9 
2 . 1  1.352 82.6 
-1.8 .677 88.3 
4.04 7.44 3.48 
-7.9 .931 95.6 
2.4 1.349 80.6 
-1.8 .670 85.2 
4 -12  7.51 3 .50  
W A R 8  ARR1 I
12.5 .912 87,3 
- 3 . 6  1.354 99.2 
-2.1 . I 2 1  102.1 
4.18 1 . 5 1  5.66 
12.8 .915 88.7 
-5 .2  1.356 9 7 . 2  
-2.0 .7PO 100.2 
4 . 1 9  7 .58  5.18 
-6.9 .919 89.8 
5 .0  1.357 08.3 
-L.O .e99 98.1 
4.00 7.40 4.13 
.16l , 8 5 7  200.4 366.8 , 7 1 4  1.0010 9 5 . 8  
.346 1.072 29.4 163.6 .IO10 1.443A 98.3 
.323 1.119 116.5 451.7 . 7 5 7  1.480 108.1 
14.91 21112 74.9 a 3  50.7 1.012 2.334 
.17S -861  208.2 391.1 -710  1.0110 94 .1  
.354 1.064 36.7 164.4 ,6880 1.441A 98 .2  
.345 1.107 1 7 0 . 7  455.6 .725 1.489 109.6 
15.46 211/2 75.8 2.0 53.5 -826  2.220 
VAL DATE = 2448150 ( 1 5  8EP 1990) ---- 
,176 .e56 166.9 331.1 .706A 1.007 85.8 
,352 1.053 323.8 531.7 .683 2.424A 92.3 
.SO4 1.218 211.4 433.4 .a48 1.5870 105.0 
13.88 1/2/2 98.5 10.5 40.9 -759 2.417 
.le8 .a56 173.3 338.1 .713A 1.000 86.9 
.343 1.082 331.8 153.2 .a90 1.427A 95.5 
.so2 1.194 2OS.O 437.0 .a34 1.5110 105.4 
14.01 1/2/2 94.2 8.3 41.4 -855 L . 8 L 1  
.161 ,838 118.9 314.0 .720 -996 92.0 
.331 1.080 6.7 187.6 .Tee0 1.438A 08.0 
.so3 i .174 m9.o 440.6 .@io  i . 3 3 0 ~  ias.o 





10 .2  



















.t01 . 196 
.181 
1.015 . 265 
-197  
.e88 
1 . 5 8 t  
*109 
.ers . m a  
















1 . 0 7 1  
91 .e 
-60 .1  189.9 
17.5 1 O . t  









-1 i .r  




t 5 . O  11.4 
-10.1 r s s . ~  






- 5 . 1  .s 
4.4 
2 19 
STOPOVER 1lUE = 60 D A Y 8  1990 OUT8OUNO SWINGBY MISSION OURAIYON s 640 
M A R S  A R R I V A L  DATE * 2448150 
1 5  SEP 1990 
LAUNCH---SWGBY -EPEE01 R A l  OECLl I 1 V 1 PSI 1 ECCEN SMA THE11 THE12 P E R I H  A P H E L  PSI 2 V 2 1 2 OECL2 RA2 SPEECP 
8wNG8Y A R R I V E  3PEEO3 R A 3  DECL3 1 3 V 3 P S I  3 ECCEN SMA T H E T 3  THE14 P E R I H  APHEL P S I  4 V 4 1 4 OECL4 RA4 8pEEOd 
DEPART RETURN EPEE05 R A 5  OECLS I 5 V 5 P51 5 ECCEN SMA THE15 THE16 P E R I H  APHEL P51 6 V 6 I 6 DECL6 RA6 3PEEC6 - PROP AERO O V L  - - O V A  -_EVA - D V O  -.EVR TYPE SUN A SUN R ?!?PA - A  E SNC RAP OECLP ETA CERIC 
4-7840 4-7934*1 -158 3 2 4 . 5  - 6 3 . 2  - 6 . 1  .923  92 .4  .163 .e36 192 .6  383.1 ,717 -9950 9 3 . 2  1 .262  9 . 2  6 5 . 2  194 .3  
4-7984.1 4-8150 e223 161.3  21.2 3 . 4  1 .354  8 4 . 6  .336 1 0 7 5  21 .4  167.7 ,7120 1.4381 9 6 . 1  -691 - 2 . 5  3 . 2  3 l . 7  * 
4-82iO 4-0480 . 187  2 1 . 7  2 . 0  - 1 . 9  .681 9 3 . 4  ,315 1:139 187.6  447 .7  .780 1.4980 1 0 1 . 3  1.047 . 3  - 1 3 . 9  322 .3  ,321 


















~ 1 6 9  
. i rs 
i i . 8 7  
3 1 8 . 1  
r . r r  
158.8  
30 .9  
316 .0  
1 5 6 . 9  
4 2 . 3  
1 .92  
-63 .7  - 6 . 7  
1 6 . 8  3 . 0  
5 .4  - 1 . 3  
4 . 0 7  3.88 
-83 .4  
1 3 . 4  
9 . 3  









9 3 . 9  
8 3 . 0  
90 .7  
3.70 





,321 1 . m  
,343 1 .071  
14.98 2/1/2 
.175 .e61  
,310 1.064 
.345 1.111 
15.44 2 /1 /2  
200 .3  386 .9  
2 6 . 0  168.1 
181.5 451 .3  
8 4 . 9  . 9  
208 .2  391.2 
175 .6  455 .0  
8 5 . 6  1 . 8  
3 1 . 1  i 6 8 . r  
.714 
.757 
4 8 . 3  
,6910 
.720 
51 . 4  
.ro*o 
, 7 1 0  








9 3 . 8  
9 6 . 1  
1 0 8 . 2  
2 .445  
9 4 . 5  
9 5 . 9  





8 7 . 4  
1 .263  
,684 
1 .041  
08.2  
9 . 9  
- 1 . 9  
. 3  
342 .3  
6 5 . 0  153.9 
5 . 2  3 0 . 1  
-11 .5  329 .8  
4 8 . 9  85.1L 
04 .0  153.5 
6 . 7  2 9 . 2  
50 .8  81.4L 








1 .132  
- 7 . 5  
2 . 6  
- 1 . 8  
3 .95  
10 .9  
- 1 . 4  
.a 
339. 5 -_ - - - - - ___.__ MAR8 A R R I V A L  DATE 0 2448160 (25 SEP 1990) --- - . _ _  . 
4-7810 4-7949.8 .229 292 .1  3 8 . 9  1 2 . 4  . 9 i 4  88 .7  , i 6 e  .e56 173 .3  331.9 1.000 0 6 . 9  1 .269  - i i . i  - 6 8 . 2  191 .2  -265  
4-7949.6  4-0160 .263  190.4 -20 .8  - 4 . 0  1.356 9 7 . 7  .347 1.064 329 .6  537.4 .695 1.433A 9 1 . 4  a676 4 . 1  20.1 10.0 - 1 9 8  
4-0220 4-8450 .265 4 . 8  - 4 . 2  - 2 . 2  .712 102.0 . 3 2 l  1 ,216  210.8 438.9  . e 2 6  1.6050 106.2  1.071 e6 -18 .6  299 .1  -305 
15.17  11.00 5 .13  4 .17  7 .56  5 .87  14 .32  1/2/Z 103.2  8 . 1  4 7 . 5  ,868 2 .484  9 0 . 4  190 .3  - 2 . 0  122.00 1.289 
4-7830 4-1979.8 .140 332 .1  
4-r979.8 4-8160 .222 i 6 8 . 4  
4-0220 4-8410 .22s  1 3 . 9  
4-r.540 4 - r 9 o i . i  .is8 324.5  
12.68 8 . 7 8  
4-7984.1 4-8160 ,223  1 6 4 . 0  
4-0220 4-0480 .206 2 0 . 1  
1 2 . 1 4  8 . 3 2  
-64 .0  -6 .5  .921 9 1 . 0  ,161 .OS6  185.5 378.9 .719 ,9940 92 .a  
-.5 - 2 . 0  .688 9 8 . 4  .320 1 .169  198.8 4 4 4 . 0  .795 1,5430 t O 7 . 1  
- 6 3 . 2  - 6 . 1  .923 92 .4  ,163 .OS6 192.6 383.1 .711  ,9950 93.2 
1 . 9  -1 .9  ,678 9 6 . 0  ,325 1 .149  192.7 447 .5  ,716 1.5230 107.7 
3 . 9 2  3 . 8 2  1 .22  4 .41  14 .82  2 /1 /2  9 3 . 8  2 . 0  4 0 . 9  1 , 2 0 9  2.862 
33.9 5 . 3  1 . ~ 1 6  8 6 . 9  ,333 1.080 1 2 . 3  171.7  POD 1 . 4 3 9 ~  9 4 . 1  
3 . 9 3  3.90 7.29 4 . 8 5  14.60 z / m  9 3 . 0  4 . 6  34 .5  1 .217  3.369 









9 . 4  0 7 . 4  153 .9  . z 2 t  
- 4 . 3  - 4 . 0  31 .0  . l o4  
.I -15.5 314.6  .319  
. 4  3 8 . 0  O3.3L L.863 
b 9 . 2  0 5 . 2  114 .5  .223  
-2 .9  . 3  2 9 . t  . l o 1  
. 5  -13 .4  322.2 ,330  
352 .2  4 4 . 3  7 3 . 2 ~  e . 2 5 2  
4-1050 4-7988.0 .149 317.9 - 6 3 . 0  -6.S ,927 9 3 . 9  ,167 . e 5 7  2 0 0 . 3  387 .0  ,714 1.0000 9 3 . 0  1 .262  9 . 7  6 4 . 4  154.2 e238 
4-7986.0  4-8160 .236 161.1 1 9 . 2  3 . 3  1 .352  8 3 . 4  .342 1.073 2 6 . 1  172.1 .IO60 1.439A 9 4 . 1  a682 - 2 . 2  3.0  2 7 . 0  * le1  
4-0220 4-0490 . i s 0  28 .0  4 . 9  -1.0 .66o 9 3 . 3  ,334 i . i sz  i e 6 . 6  450.9 .r54  i.sioo io0.1 1.046 .4  - 1 2 . 0  s e 9 . r  ,345 
i i . 9 ~  8 .07  4 . 0 4  3 .84  7 . 2 3  4 .03  t 5 . 1 1  21112 94 .1  1 . 4  45 .5  i.080 e . 5 0 4  06 .1  346 .8  4 7 . 9  6 7 . 0 ~  1 .710  
4-7860 4 - r 9 9 z . i  . i ro  314.1 -62 .4  - 7 . 2  .931 9 5 . 6  ,175 208.2 391 .2  .710 i.oiio 9 4 . 5  1 . 2 6 3  10.8 6 3 . 9  1 5 4 . 1  .esr 
4-7992.1 4-8160 .25r  1 w . i  15.0 2 . 9  1 .349  81 .6  ,348 1.061 33 .1  1 7 2 . 6  .6950 1.438A 9 3 . 9  .e78  - 1 . 6  4 . 9  2 6 . 5  . i o 4  
11 .96  8 . 0 6  4 . 2 9  3 .90  7.29 3 .77  is.50 2/1/2 9 4 . 7  1 . 9  4 9 . 1  .go9 2 . 4 0 8  8 7 . 2  3 4 3 . 3  5 0 . 4  02.9L fi.eeo 
4-0220 4-8500 .178 30 .0  8 . 4  -1 .8  .659 9 0 . 3  .348 1.117 180.1 454.5  6720 1.5050 109.6 1.043 e4 - 0 . 3  3 3 7 - 1  -364  
-- MARS ARRXVAL DATE = e 4 4 e i r o  I 5 OCT 1990) - 
4-7810 4-7949.8 .e32  2 9 2 . 3  3 9 . 2  12 .7  .915 8 8 . 7  ,168 ,856 173 .3  338 .3  .713A 1.000 8 6 . 9  1 .269  -11.3 -68.9 191.6  ~ 2 6 7  
4-1949.8 4-0170 *267 192.5 - 1 6 . 6  -3.3 1.357 9 8 . 2  .352 1 .067  327 .8  5 4 1 . 0  -691 1.443 0 9 . 4  -671 3.5 1 6 . 9  9 . 3  ,201  
4-8230 4-8450 .296 6 . 2  -3.5 - 2 . 5  .717 105 .6  ,343 1 .243  216 .0  436 .8  de16 1,6690 107.2 1.079 e9 -17 .8  290.9  -325  
18 .13  11-04  5.10 4.29  1.60 6 . 6 6  14.71 1/2 /2  111.1 8.7 S2.4 -841 2 .267  0 9 . 6  13 .1  -47 .3  122.40 1 . 0 6 6  
4-re20 4 - r g s e . s  . e27  e 9 o . e  4 0 . 2  12 .5  90.1 . i 6 2  .e37 ~ 0 0 . 5  346.4 .Tiah .9960 6 8 . 1  1 .268  - 1 0 . 6  -70.8 i o o . 4  .e40 
4-OLSO 4-0460 .zrz 9.0 -1.8 -2.3 . i o 2  103.4 ,338 1.212 210.0 440 .3  .BO3 1.6220 107.5 i . o m  .e - 1 6 . 6  306.7 .329  4-7956.5 4-0170 .e40  193 .4  - 2 6 . 3  -4 .7  1.350 95.9 .343 1.074 336.5 539.0 .TO6 1.443A 9 0 . 5  -675 5 . 1  23.5 9 . 0  e199 
15 .38  11.15 5 . i l  4 . 2 3  7.82 6 .04  14 .70  1/2/2 107.4  6 . 7  4 4 . 6  -976  2 .636  8 7 . 9  1 6 . 3  -41 .4  121.70 1 . 5 9 7  
4-ro30 4 - r e r 6 . i  .tee 341.4 
4-1910.1 4 - 8 i r o  .mi i n . 6  
4-ro40 4-7983.s  .141 325.3 
4-7903.9 4-0170 . e 2 7  167.4 
iz .ro  8 .88  
4-6230 4-8470 ~ 2 4 9  14 .1  
14 .03  9 .13  
4-0230 4-0400 .E20 19.4 
-69.6 - 0 . 6  .921 
I 4 9 . 0  8 . 3  1.357 
- .O  -2 .1  -689  
, -04 .0  -8.4 .923  
3 0 . 2  4 . 0  1 .353  
I 3.94  3.90 1 .30  
4 . 2 0  4 . 3 0  7.09 
2.1 -2.0 .err 
11 .4  7 3 . 0  i 8 i . r  
- 1 . 4  -14 .1  32 .4  
.r -11.0 314.5  
9 . 3  2 6 . 7  92 .50  
9.5 OI.9 154.0 
-3 .7  -5 .1  P7.9 
. 6  -22 .9  322 .2  




3 . 0 6 0  
.104 
.343  
t . 5 4 7  
. e 2 7  
4-7850 4-7900.1 e148 517.1  - 6 2 . 6  - 6 . 3  .926 9 3 . 9  .161 . e57  200.2  387.1 ,714 1.0000 9 3 . 8  1 .282  9.6 6 4 . 1  154 .4  ,254 
4-8110 4-8490 ,209 2 6 . 2  4 . 7  -1.9 .685 9 5 . 9  .343 1 .142  191 .6  450 .7  , 7 5 0  1.5340 109.0  1.050 .8 - 1 0 . 5  329.7  . 3 ¶ 4  
11 .36  0 . 4 9  4.OL 3.80 7.27 4 . 4 6  15.30 2 / 1 / 2  102 .2  ( - 0  4 2 . 4  1 .100  t . 7 0 7  0 4 . 2  35C.5 46.L 69.8L 1 .944  










4 - r 9 6 4 . i  
4- I992. I 
4-81 70 
4-0100 







e l87  313 .0  
a251 161.9 
e l 9 2  34 .8  
lL.25  8 . 3 8  __ __ __ _ _  - 
.228 290.0 
-249 196 .0  
,103 1 1 . 2  
16.28 11 .96  
-246  194.5 
15.87 1 1 - 4 3  
.23r  288.8 
.2r7 14 .9  
- 6 1 . 3  
10.9 
4 . 2 5  
7.9 
- 6 . 9  .osi 95 .6  ,175 .a60 208.1 3 o i . a  . n o  1 . 0 1 i o  
8.1  1.351 8 2 . 2  .348 1 .072  30.7 176 .0  .6990 1 . 4 4 %  
-1.0 .e15 9 2 . 9  ,354 1 . 1 ~ 4  185.4 454.1 .7zr  i . s e 2 0  
3 . 9 2  7 .32  4 .00  15 .92  e i w 2  102.7 e.o 46.4  .w i  
_I_ MAR3 A R R X V A L  DATE = 2448180 (15  OCT 1990) - 
12.6  .910 9 0 . 1  .162 ,857 100.5 346.4 .710A .996b 
-3 .6  1 .360  9 6 . 6  .349 1 .079  334.2 542.4 .70e  1.455 
-2 .4  .IO? 106.3  .a60 i . 2 4 0  215.0 440.1 .793 i . sa?o 
4 .32  7 . 7 1  6 - 3 4  15.20 112/2 114 .7  7 .0  51.2  . 9 r i  
-2 .2  .692 104.0 .555 1.201 208.9 443 .6  .7r9  1 .6360 
4 .44  r . 8 3  6.10 11 .26  1 / 2 / 2  ii0.5 5.1 37.9 ,994 
13 .1  .See 9 1 . 6  .159 ,856 188 .3  356 .6  .722A .9950 
-8.2 1.360 9 3 . 9  .341 1.085 344.7 540.6 ,715 1 .454  
9 4 . 5  
9 2 . 1  
109 .9  
2 .537  
I 
1.263 
1 .046  
8 5 . 7  
.e74  




-10 .7  
4 . 1  
1 . 1  
2 0 . 0  
-10 .7  
6 . 9  
. 9  
L2.4 
154 .7  
2 4 . 1  
05.1L 
3 3 7 . 1  
-- 
168.5 
1 0 . 2  





1 . 4 8 1  
0 3 . 1  
3 . 4  
-1 .0  
4 9 . 6  
- 7 0 . 9  
1 9 . s  
- 4 6 . 0  
-A4,4 
2 9 . 1  
-14 .4  
-34 .1  
-73 .7  
4 0 . 2  
- 1 9 . 9  
- 1 . 1  
5.12 
40.0  
-36 .5  
. 7  
5 . 2 6  
1 .e68 
-670  
I . o m  




8 8 . 1  
8 0 . 7  
100.5 
2.315 
39 .5  
8 9 . 7  





1 .069  
8 4 . 4  
1 r 9 . 2  
8 . r  
314.4 
120.00 
4-7040 4-7963.4 -152 328.9 - 6 6 . 8  -7.2 .923 9 2 . 3  . i s 2  ,856 192 .9  382.5 .717 .9950 93 .1  1 .263  10.3 68.4  152 .7  - 2 4 2  
4-7983.4 4-0180 -242  171.7 39 .6  6 . 5  1.357 8 6 . 6  .338 1 .007  13.1 178.6 .7190 1.455A 9 0 . 7  -675 - 5 . 4  - 8 . 4  2 8 . 6  -195  
4-8240 4-0400 .253 19 .5  2 . 6  - 2 . 1  ,617 101.4 .353 1.179 202.1  447 .8  .763 1.5960 109.1 1 . 0 6 2  - 0  - 1 2 . 4  3 2 e . l  * S 5 6  
18.76 9 . 6 3  4 . 0 7  4 .14  1 . 5 3  5.56  15.37 2/1/2 108.3 3.S 30.6  1.023 3.786 79 .0  7 .4  3 3 . 7  83.7L 1 . 8 4 9  
4-7050 4-7988.1 -148 317 .5  -62 .6  - 6 . 4  ,926 9 3 . 9  .167 .OS7 200.2  387.1 .714 1.0000 93 .0  1.26P. 9 . 6  6 4 . 1  154.4 s t 3 4  
4-rD88.1 4-8100 e234 167.0  26.5 4 . 4  1.356 8 4 . 6  ,342 1.084 2 1 . 3  178.8 .1130 1.455A 9 0 . 6  ~ 6 7 3  - 3 . 2  -1 .4  2 5 . 6  -188 
4-0240 4-8490 .230 25 .3  4 . 9  - 1 . 9  ,664 90 .7  ,358 1.155 196.5 450.4 .744 1.5660 109.6  1.055 - 8  -10.1 329.0 * S I 8  









- 2 . 7  
4 . 4 9  
10.5 
-4.L 
-2 .4  




4 . 1 7  
-6.5 
4 . 0  
-1.0 
4 . 1 t  
- MAR8 A R R I V A L  DATE = 2448100 (25 C 
,918 90.1 . I 6 2  ,057 180.5 348.0  
1 .362  9 1 . 9  -356 1.085 332.1 545.5 
7.00 7.74 15.70 1/2/2 120.7 7.4 
. n o  109.4 .SOT 1 . ~ 7 8  210.0 459 .8  
- 




* toe  
.a74 
1 .894  
. e34 
X T  1990) 
.718A .9960 08.L 1.268 
.OS9 1.410 01.0 .E65 
50.6 .925 t.111 86.4  










12 .94  




4 0 . 3  
- 2 B . L  
1 . 5  
5 .10  
-63 .9  
33.L 
9 . 3  





- i i . o  -11.0 iao .7  
3.1 1 . 4  -15.L $ 7 . 1  308.4 1 1 . 0  
t S . 0  -40 .0  lt!2.80 
288.9 
191.0 
1 6 . 3  





,922 91.6 ,119 .OS0 180.4 350.0 
1 ,362  94 .7  .341 1.090 341.0 S43.0 
,098 107 .0  .378 1.236 213.8 443.3  
7.79 8.98 15.70 1/2/2 117.7 5 . 5  
.722A .9950 09 .4  1 . t 6 0  
.712 1 .460  80.0  -689  
48 .1  1.095 2 . 4 5 6  0 3 . 3  
.114 1.0000 93.8 1.262 
.7160 1.467 89.1 ,669 
. I 3 7  1.8070 110.4  1.081 
33.0 1.037 3 .440  70.0 
,709 i.7020 109.0 1.078. 
-10.1 -7L.l  179.9 
5.0 L t . 8  1 1 . 0  
1.t -13.9 314.3 
L8.7 - 4 0 . 3  lL1.50 
10.0 0 3 . e  i 5 3 . 0  
- 4 . 3  -4 .8  t 8 . 5  
1.0 - 9 . 7  8rs.s 




.OPT 93.9 ,167 
1 .350  05.4 -344 
.e65  101.7 ,311 
7.57 5.61 15.07 
,931 95.8 . i t 3  
1.356 03.5 .a49 
.E51 9 8 . 7  .374 
7 .52  S.OL 16.04 
.os7  900.3 306.9 
1.091 16.L 101.8 
1. i7L 001.4 450.1 
, .e00 208.1 391.4 
1 !.Oar tS.1 101.8 
L A ' Y  a 9 5 . 1  455.5 
I ? / t %  .:5.5 e.6 
2 /1 /0  i14 .r  c . 7  . iue . t 4 4  
.e31 





. ? l o  1.0110 94 .5  1.183 
.Yl8 1.5780 110.9 1.054 
40 .1  1 .012  L.915 81.0 
.IOIO 1.487 09.0 ,007 
9.0 81.8 155.4 -r.e . 7  L4.L 
- 9  -7 .1  187 .0  
2.0 4 6 . 1  f1a.L 
220 
OTOPOVER TlUE : 6D D A Y S  
- -  -_ 
LAUNCH 8WNGBY-LPEEOl R A l  D E C L I '  
8UNGBY ARRIVE 8PEED3 R A 3  DECL3 
OEPARI RETURN 6PEED5 RA5 DECL5 
1990 OUTBOUND SXINGBY WZSSION DURATION 640 D A 1 3  
4 NOV 1990 
MARS ARRIVAL D A T E  : z i a e m o  
_. 
I 1 V 1 '-PSI l -ECCEN -SHA THE11 THE12 PERIH APHEL PS1 2 V 2 I 2 DECL2 R A P  8PEEDO 
I 3 V 3 P S I  3 ECCEN SHA THE13 THE14 P E R I H  APHEL P S l  4 V 4 I 4 DECL4 R A 4  SPEED4 
1 5 V 5 P S I  5 ECCEN SUA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 DECL6 R A 6  SPEED6 
OVD EVR DVA EVA TYPE-SUN A-SUN R KAPPA - A _ - .  E --_'NC -RAP DECLP ETA PERIC 
4 - 1 8 3 0  4-7963.0 ~ 2 2 9  206.9 40.2 12.6 .922 91.6 .119 ,858 188.4 3S6.1 .122A .99SO 89.3 1.26S -10.2 -72.4 119 .5  *e36 
4-7bSS.6 4-6200 .236 201.3 -10.6 -3.2 1.364 95.4 .3S3 1.097 339.0 146.7 .7D9 1.481 86.4 .664 6 . 1  19.6 12.0 * e l l  
4-6260 4-6470 ,342 16.0 2.4 -2.6 .707 110.2 .4D4 1.272 218.5 443.0 .756 1.7660 110.9 1.069 1 . 5  -13.3 S l 4 . L  ,391 
17.56 13.03 5.13 4.13 7.92 7.90 16.23 1/2/2 123.4 5.9 33.2 1.076 L.157 62.5 30.9 -43.L 122.4D 1 . 2 4 5  
4-7040 4-7971.1 .231 267.4 39.4 
4-?971 .?  4-0200 -234 191.0 -3S.3 
16.91 12.34 1.26 
4-1067.3 4-6200 . L l S  176.1 47.1 
4-0060 4-6b90 e963 LB.0 6.0 
15.59 10 .71  4.30 
4-ae00 4-0480 .S IP  91.5 4.1 
4-70~0 4-1907.3 ,177 326.7 -eo.s 
13.0 ,926 93.0 .160 
-1.7 1.364 92.5 .346 
-2.3 .687 107.6 .394 
4.63 0.DL 7.00 16.21 
-0.6 .927 94.0 .167 
6.S 1.361 66.3 .346 
-0.0 .089 104.6 ,309 
4.6s 8.00 8.33  16.~6 
I .660 196.3 366.7 .I22 ,9980 90.9 1.267 
1.101 310.P 54S.S ,720 1.485 67.2 -667 
1.229 212.4 446.5 .744 1.1140 111.0 1.018 
l / Z / B  119.7 4.t 40.3 1.09S L.905 78.0 
.OS8 900.7 386.P ,714 1.0010 03.7 1.L63 
1.100 14.3 184.L .lis0 1.401 87.0 ,666 
1 1.193 LO6.t 449.9 .7E9 1.0500 111.3 1.060 
I r i m  i i 7 . e  3.0 ~6.o .res 4 . 4 5 ~  76.9 
11.0 09.9 i i o . 3  .e?¶ 
I 1.2 -9.3 me9.1 ,400 
- 7 . L  -11.7 50.3 a t 1 5  
18.1 97.8 07.3L 1.743 
221 
MISSION CURATlON = 680 O A l S  
MARS ARRIVAL DATE 2448090 
I ?  JUL 1990 
V 2 I 2 OECLP RA2 SPEEC2 
V 4 I 1 DECL4 R A 4  SPEED4 
V 6 I 6 OECL6 RA6 SPEED6 
INC -RAP OECLP ETA PERlC - 
81OPOVtR T I N E  8 00 O A V 8  1990 OUT8OUNO SWINGBY 
--___ ~. -_ - 
LAUNCH 8WNGBY 8PEEOl R A l  OECLl I 1 V 1 PSI  1 ECCEN SMA THE11 THE12 PERIH APHEL- 
8WNCBY ARRIVE EPEE03 RA3 OECL3 I 3 V 3 PSI  3 ECCEN SMA THE15 THE14 PERIH APHEL 
OEPART RETURN WEE01  R A 5  OECLS I 1 V 5 PSI  5 ECCEN SMA THE15 THE16 PERIN APHEL 
PROP AERO OVL O V A  EVA OVO EVR-_IYI'E-SUN ?_SUN R-%PPA---A - 
WARS A R R I V A L  DATE E 2448090 117 JUL 19901 - 
4-1780 4-7933.S .e96  286 .6  35 .9  16.1 .910 84 .8  .191 .e62  136 .7  324.8 .698A 1.026 
4-7933.0 4-8090 - 3 8 0  178.5 -35 .5  - 9 . 5  1.367 101 .6  .390 1.091 317.5 508.1 -666  1.517A 
4-8110 4-64'60 ,146 2 6 d  1 .9  - 1 . 7  ,723 8 5 . 5  .268 1.131 167 .6  4 4 3 . 0  .S28 1 . 4 3 4  
16 .19  9 . 3 9  8 . 5 1  6 . 8 0  10 .18  3 .08  13 .62  1 /2 /2  4 8 . 1  8 . 0  3 5 . 2  ~ 4 1 6  
4-1780 4-7949.9 ,239 354.3 -73 .1  -12.5 ,916 8 5 . 5  .174 .871 117 .7  3 5 5 . 0  .719A 1 .023  
4-7949.9 4-8090 .296  185 .3  50.8 6.3  1 .383  9 7 . 1  ,393  1.154 534 .6  498 .6  . I01  1.6071 
4-8150 4-8460 . I 4 8  26 .2  1.9 - 1 . 7  ,723  8 1 . 5  .268 1.131 167 .6  4 4 3 . 0  ,828 1.434 
15.03  3 - 3 7  S .29  7.28 10.64 3 .08  13 .62  2/1/2 58.7  6 . 0  4 6 . 5  -688  
P S I  2 
PSI  4 
PSI  6 
- E. ._ 
8 4 . 5  
1 0 7 . 1  
104 .4  
3.310 
8 9 . 0  
1 1 0 . 2  
104 .4  
2.532 
1 .274  - 1 6 . 4  
.728 8 . 5  
1 .042  - .8  
9S.4 114 .1  
1 .277  1 3 . 0  
. f 6 1  - 8 . 9  
1 .042  -.8 
04.9 12.0 
- 7 0 . 2  189.8 ,380 
3 1 . 2  2 2 . 1  .a01 
- 2 2 . 3  3 0 7 . 1  ,266  
1 . 5  131.10 ~ 9 6 1  
76 .1  166.4 -296  
. 9  44 .4  ,319  
- 2 2 . 3  307.1 .266 
3 5 . 6  129 .00  1.053 
4-7790 4-7957.0 -195 337.0  - 6 8 . 1  -9 .7  .911 66.S .169 ,867 162 .3  360.2 . I 2 1  1 .014  9 0 . 0  1 .274  1 0 . 9  73.8 1 5 8 . 9  
4-7917.S 4-8090 e 2 5 1  184.0 2 0 . 6  3 . 7  1 .389  94.7 .397 1 .182  343.4 494 .9  .Ti3  1.651A 1 1 1 . 3  -715 - 4 . 1  8.1 4 5 . 8  e321 
4-8150 4-0470 - 1 5 0  3 6 . 8  5 7 -1 9 719 83 .1  .e90  1 123 162.5  447.4 ,797 1 .449  106 .0  1.040 - . 8  -20.2 314.3 -294  
1 5 - 2 3  1.91 4,;s 7 . i l  16 .69  3 .29  14 .12  til/$! 33.4  3 . 9  5 4 . 8  .954 2 . 1 7 3  8 1 . 9  1 4 . 8  4 1 . 3  119.60 1 . 1 1 9  
4-7000 4-W6i .L e171 338.9 - 6 5 . 1  - 8 . 3  .917 87.5 . I65  ,864 167 .3  366 .0  .721 1.000 9 0 . 8  1 .271  10.0 71.5 155 .7  , 2 3 2  
4-7964.2 4-8090 .e32 181.8 1 6 . 9  2.8 1.393 92 .4  .402 1 .203  351.5 492.4 . I 2 0  1.686A 112.1  -784 - 3 . 0  l l . 1  47 .1  .327  
4-8150 4-8480 ~ 1 7 5  46 .9  9.5 -2.0 .715 8 0 . 2  .319 1 .116  157 .6  412 .1  . IS9  1 .472  107 .9  1.038 - . 9  -18.0 321.3 -329  
1 5 . 4 9  8 . 0 0  4 . 2 9  7 .50  10 .87  3 . 7 0  14.80 2/1/2 30.8 2 . 7  56 .8  1 .118  2 . 1 0 2  80.8 1 3 . 5  4 3 . 8  110 .60  1 .231  
*-Vel0 4-7969.9 . I 5 5  339.7 -64 .0  - 7 . 4  .918 8 8 . 6  .162 ,860 172 .8  370.6 . I21  1.000 9 1 . 5  1.268 9 . 6  10.2  l S 4 . 4  - 2 2 1  
4-7969.9  4-8090 e 2 2 5  177.4 1 4 . 7  2.3 1.396 9 0 . 3  .406 1 .217  358.9 490 .8  .723 1 . 7 l l A  1 1 2 . 7  -790  -2 .4  1 2 . 8  4 8 . 0  e333 
4-8150 4-8480 .201 56.4 1 2 . 7  -2 .2  ,711 76.6 .SS9 1 .109  113 .2  4S7.3  . ? l o  1.508 110.5  1 .038  - 1 . 0  - 1 5 . 6  328.0 -376  
16 .19  8 .53  4 . 1 1  7.66 11 .03  4 . 4 2  l S . 7 5  2/1/2 2 9 . 3  3 . 6  57 .3  1 .188  2 . 0 8 6  8 1 . 3  8.8 4 5 . 8  100.10 1 .291  
4-1820 4-7974.6 .149 338 .9  -64 .7  - 7 . 2  .919 89 .8  . I61  . E 5 8  178.9 374.5 .120 ,996 9 2 . 0  1.265 9 . 7  6 9 . 7  153.9 e227 
4-7974.0 4-8090 .E27 172.5 1 3 . 1  2 .1  1 .397  8 8 . 3  .410 1.225 5 . 7  130 .0  .7220 1.728A 113.1  .794 -2.0 1 3 . 9  4 8 . 5  . 3 3 8  
4-8110 4-8500 , 2 5 5  0 4 . 5  1 5 . 3  - 2 . 4  ,708  71.9 .415 1 . 1 0 3  149.6  463 .5  .645 1 .561  1 1 4 . 1  1 .037  - 1 . 1  - 1 3 . 2  334.3 .439  
11 .43  9 . 6 3  4 . 0 3  7 .80  11.17 5 . 6 0  17.14 2/1/2 2 8 . 5  6 . 3  57 .8  1.165 2 . 0 6 8  8 2 . 1  2 . 3  41 .4  9 0 . 8 0  1 .245  
- MARS ARRIVAL DATE = 2448100 (27 JUL 19901 - - - -  
4-1790 4-1950.0 .190 336 .0  - 6 7 . 2  - 9 . 4  .917 86.1 .169 .e67 1 6 2 . 3  360 .8  ,721 1 .014  90 .1  1.214 1 0 . 5  1 2 . 7  158.0 . e44  
4-7958.0 4-8100 ~ 2 4 4  183.5  2 7 . 6  4 , 7  1 .377  9 4 . 1  .372 1.138 344.8 502 .0  .714 1.561A 1 0 7 . 9  ,751 - 5 . 0  4 . 2  4 5 . 8  ,280 
4-0100 4-8470 -151 31 .7  3 . 9  -1.8 .713  85.1  .285 1.125 167.4 446 .4  .BO4 1.446 105.6 1.041 - . 6  -19 .5  314 .1  ,288  
1 5 - 9 6  7 .73  4 . 5 6  6 . 2 4  9 . 6 1  3.17 14 .02  2/1/2 4 1 . 7  3 . 9  4 1 . 2  1 .009  2 . 4 9 7  81.1 11.2 3 7 . 9  121.00 1 . 5 1 1  


















. e l 6  
.E21 
15 .18  
336.7 
179 .3  
4 2 . 8  
7 . 5 9  
337 .3  
174.0 
53 .8  
7.91 
336.5 
168 .9  
6 3 . 6  
8 .71  
- 6 3 . 0  
21 .o 
8 . 0  
4 . 1 8  
-61 .7  
17.7 
11 .7  
4 . O l  
- 6 2 . 6  
1 5 . 3  
14 .8  
3 . 9 4  
-7.5 
3 . 3  
-2.0 
8 . 2 9  
-6 .7  
2 . 1  
-2 .1  
6 . 3 9  
-6 .5  
2 . 4  
-2.2 
6 . 4 7  
-917  8 7 . 5  .165 .864 167.1 367 .2  .721 1.006 9 1 . 0  
1 . 3 8 0  91 .7  .374 1.153 353.9 499 .7  ,721 1 .5841  1 0 8 . 7  
. T O 8  82.4 . S i 0  1 .111  1 6 2 . 2  450.8 .771 1 .463  1 0 7 . 3  
9 . 6 7  3 .42  14.59 2 /1 /2  38.3 2.2 50.8 1.256 2.330 
,918  8 8 . 6  .162 .E60 172.6  371 .8  . 1 2 l  1.000 9 1 . 6  
1 .381  8 9 . 6  .317 1.161 1 . 6  138.4 .7230 1.599A 1 0 9 . 2  
.704 79 .1  .343 1.109 157 .4  455 .5  ,728 1.489 109 .5  
9 . 7 6  3 . 9 1  15 .57  2/1/2 36 .8  2 . 6  5 2 . 0  1 .333  2 . 2 8 3  
-919 89 .8  .161 .e58  178 .7  375.3 -720  .998 9 2 . 1  
1 .381  87 .7  .380 1.164 8 . 4  137 .8  .7210 1.6071 1 0 9 . 6  
.700 74 .9  .389 1 . 1 0 2  1 5 3 . 1  460 .9  .673 1.531 1 1 2 . 4  
9 . 8 5  4.77 16 .49  2 /1 /2  36 .0  4 . 9  5 3 . 3  1 .290  2 . 2 3 0  
- MARS ARRIVAL DATE :: 2448110 ( 6 AUC 1990) ___ 
1 .E70 
I758 
1 .039  
79 .8  
1.268 
.762 
1 .038  
8 1 . 0  
1 .265  
,764 
1 . 0 3 7  
8 3 . 3  
9 . 3  6 9 . 5  
- 3 . 3  9 . 0  
- . 7  - 1 7 . 2  
1 2 . 7  4 2 . 4  
8 . 9  6 8 . 0  
- 2 . 6  1 1 . 3  
- . I  - 1 4 . 8  
6 . 1  4 5 . 4  
9 . 1  6 7 . 1  
- 2 . 2  1 2 . 6  
-.8 - 1 2 . 3  
3S8.2 4 1 . 5  
154.5  
4 6 . 7  
321.8 
109. so 
1 5 3 . 9  
4 7 . 3  
328.7 
9 8 . 0 0  
154 .0  





. e a 2  
.319  
1 . 6 7 0  
, 2 1 2  
. 2 8 1  
. 358  




1 . 5 8 1  
4-1790 4-7938.1 
4-7938.1 4-8110 




4- 7800 4- 7965.4 
4-7965.4 4-8110 
4-61 70 4-8480 
4-1810 4-1911.6 






4-7190 4-7931.3  
4 - 7 9 3 7 , s  4-8120 
4-8180 4 - $ 4 1 0  
4-7800 4-7015.0  
4-7941.8 4-13120 
4-8180 4-8480 
.257 290 .9  
a321 180.6  
. i l l  26.7 
13 .95  8 . 7 7  
.212 340 .0  
.274 184.S 
. I51  2 6 . 1  
13 .16  8 . 0 6  
3 5 . 8  
-30 .1  
2 . 1  
5 .59  
-70 .5  
4 2 . 1  
2 . 1  
4 .88 
- 6 2 . 2  
26 .2  
6 . 3  
4 . 1 4  
- 6 0 . 5  
2 1 . 0  
10 .4  
3 . 9 6  
- 8 1 . 2  
1 1 . 1  
1 4 . 0  
3 . 8 9  
13 .7  
- 8 . 9  
- 1 . 8  
5.18 
-11.0 
7 .8  
-1 .8 
5.71  
- 7 . 3  
4 . 0  
- 1 . 9  
5 . 4 0  
- 6 . 4  
3.1 
- 2 . 0  
1 .42  
-6 .1  
2 . 7  
- 2 . 1  
5 . 4 7  
.910 
1 .358  
.707 




9 . 0 9  
,917 
1 .371  
.702 








6 . 8 5  
8 6 . 0  
9 9 . 9  
0 7 . 1  
3 . 1 8  
86 .5  
9 4 . 5  
8 7 . 1  
3 . 1 8  
8 7 . 1  
9 1 . 3  
8 4 . 5  
3 .28  
88.5 
8 9 . 2  
81 .4  
3 .58  
8 9 . 7  
8 1 . 3  
7 7 . 7  
4 . 1 7  
. , l e3  .819 161 .4  
.,362 1,064 322 .0  
.284 1.128 172 .6  
13 .98  1 /2 /2  6 2 . 0  
,169 .867 162 .4  
. 3 5 5  1.106 343.5  
.284 1.128 172.6  
13 .98  2 /1 /2  5 5 . 5  
327.0 
517.9 
4 4 5 . 6  
4.0 
358.5  
509 .3  
4 4 5 . 6  
4 . 0  
367.7 
506.8 
449 .8  
2 . 0  
372.5 
1 4 5 . 5  
4 5 4 . 2  
1 . 7  
371.9 
145.1 
4 5 9 . 0  
3 . 8  
.70lA 1 .016  8 5 . 1  1 .272  - 1 3 . 5  -61.2 188.7 .321 
.679 1.450A 1 0 1 . 6  .706  6 . 2  2 8 . 7  2 0 . 6  .238 
.e08 1.448 105.S 1 .042  - . 4  - 1 8 . 7  314.9 .286  
3 7 . 5  - 5 8 5  3 . 1 1 3  9 4 . 5  171 .7  3 . 6  126.60 1 . 2 3 6  
.721A 1.014 8 9 . 8  1.274 
.Ti3  1.498A 104.6  . I 3 1  
.BO8 1.448 101.5 1.042 
5 5 . 3  .798 3.302 8 3 . 2  
,721  1.006 9 1 . 1  1 . 2 7 0  
.721 1.518A 1 0 5 . 6  .738 
.718 1.459 1 0 6 . 9  1 . 0 4 0  
4 4 . 9  1 .305  2 . 6 1 9  7 9 . 3  
.721 1 .000  9 1 . 7  1 .267  
.7230 1.528A 1 0 6 . 0  .741 
. I 4 1  1 .478  1 0 8 . 8  1 .038  
4 7 . 2  1 .418  2 .498  8 0 . 9  
1 2 . 1  7 6 . 0  162 .0  
-8.0 - 5 . 8  4 5 . 0  
- . 4  - 1 8 . 7  314.9 
1 4 . 6  2 9 . 1  126.20 
. 2  74 
-219  
.288  
1 .837  
.e11 
.24  r 
.312  




2 .123  
.158 336 .0  
.215 177 .9  
e l 5 6  5 7 . 9  
12 .82  7.42 
.165 .E64 167.1  
,356 1.120 355 .0  
.304 1.118 167.1 
14 .46  2 / l / Z  4 7 . 2  
.162 .E60 172.3  
.358 1 .125  3.2 
,532 1.110 161.9  
15 .12  2/1 /2  4 5 . 3  
.161 .a58 178 .6  
.360 1 .126  10 .1  
,370 1 .102  157 .1  
16.04 2 / l / 2  44 .5  
9 . 1  6 8 . 8  154.1 
- 3 . 9  1 . 7  4 5 . 1  
-.I - 1 6 . 5  322.1 
1 2 . 3  4 0 . 0  109 .70  
8 .8  66.7  115 .6  
- 2 . 9  9 . 0  4 5 . 7  
- . l  - 1 4 . 0  329 .e  
4 . 3  4 4 . 4  98 .30  
,142  3 3 8 . 1  
. Z O O  111 .8  
.170 4 9 . 8  
12.96 1 . 1 3  
.136 335.2 
.LO9 166.8  
.196 6 1 . 2  
1 3 . 5 3  8 . 0 7  
,720  ,998  9 2 . 2  1 ,265  8 . 7  6 6 . 5  154.0 . e 0 9  
.7210 1.532A 1 0 6 . 3  .742 -2.3 1 0 . 1  4 1 . 8  $ 2 1 0  
.694 1.510 1 1 1 . 2  1 , 0 3 7  -.I - 1 1 . 4  3S5.9 . 3 9 0  
49 .4  1 .571  2 . 3 9 2  8 3 . 1  3 1 5 . 4  4 7 . 1  84 .9L  1.90B 
I__.. -- . - - 
,242  292.1 3 4 . 4  
, 303  179.9 - 2 1 . 9  
.lS7 2 2 . 1  . 7  
13 .22  8 . 6 5  1 . 3 4  
_ _ _  - 
1 2 . 7  
-4 .9  
- 1 . 6  
4 . 5 7  
1 6 . 2  
-11 .1  
- 1 . 9  
5 . 5 4  
- 7 . 8  
1 . 4  
-1.9 
4.84  
- 6 . 3  
3 . 7  
' - 1 . 9  
4 . 7 4  
- M A R S  ARRI 
.909 85 .9  
1 . 3 5 4  1 0 0 . 1  
,702 89.1 
7.96 5 .31  
VAL DATE : 2448120 (16 A 
,184 -858  161.4  3 2 5 . 8  
.357 1 .052  320.6 S23.9 
.285  1.132 177.8 445 .1  
13.99 1 / 2 / 2  72 .0  4 . 0  
UG 199t 
. 7 O O A  
- 6  76 
,809 
4 3 . 0  
. 7 l O A  
-695 
782 
26 .5  
.721 
.721 . 782 





> I  - 
1.016 
1.428A 






1 .006  
1.476A 
1.460 
1 .197  





8 4 . 9  
9 8 . 6  
1 0 5 . 5  
8 6 . 4  
1 0 0 . 2  
106 .7  
4 .362  
9 0 . 9  
102 .6  
106 .7  
3.074 
9 1 . 8  
103 .1  
108 .5  
2 . 7 4 9  
2 .729  
___ 
1 .e72  
,694 
1.043 










. I 2 5  
1 .039  
8 0 . 7  
___ 
- 1 2 . 5  
4 . 2  
- . 3  
178 .1  
- 1 J . 1  
1 0 . 7  
- . s  
182 .6  
9 . 6  
- 1 . 2  
- . 3  
1 3 . 0  
8.5 
- 3 . 4  
- . 3  
4 . 2  
- 
186.5 
1 7 . 8  
314.9 
1 2 3 . 6 0  
198.8 
1 4 . 5  
522 .3  
129 .40  
151 .0  









. e 1 3  
. e a ?  
1 . 1 3 1  
- 6 4 . 7  
2 2 . 7  
- 1 8 . 0  
3 . 1  
- ? 4 . 2  
4 0 . 1  




-11 .8  
3 1 . 1  
6 6 . 5  
5 . 6  
- 1 3 . 3  




1 .857  
,289  289 .5  4 0 . 1  
,349 187 .8  - 4 8 . 1  
.156 32.0 4 . 7  
11.00 9 . 4 6  6 . 1 6  
,913  8 7 . 3  .173 ,858 161.0  334.9 
,696 8 6 . 6  .302 1.121 172.1 449 .0  
8 .93  3 . 2 8  1 4 . 4 2  1 /2 /2  6 9 . 9  1 . 9  
1.316 97.7 .3so 1.069 329.8 519 .8  
4- 7600 4- 1964.7 
4-7964.1 4-8120 
4-8180 4-8480 
.16S 337.6  - 6 3 . 9  
.e24  178.4 5 4 . 6  
. I 5 8  32 .8  4 . 7  
12.34 7 .50  4 .92  
.917 87 .5  
1.565 91.S 
,696 8 6 . 8  
8 . 2 3  3.28 
.165 .E64 167.2  366.7 
.344 1.098 354.3  513.2 
.302 1.121 i 7 2 . 1  449 .0  
14 .42  2 /1 /2  5 7 . 7  1 . 9  
.224 
.224 





.141 335 .8  -19.D 
.205 171.2 2 5 . 3  
,162  4 4 . 8  8 . 9  
12.09 7.35 3 .94  
.918 88.1 .163 .860 172 .4  372.6 
1.565 8 9 . 1  .345 1.103 3 . 7  152.0 
.690 83 .7  ,326 1 .112  166 .6  4 5 3 . 1  
8 . 1 3  3 .41  14.97 2/1/2 54.9  1 . 0  
4-1820 4-1910.0 e134 534 .5  - 6 0 . 5  - 6 . 0  ,919  89.T .161 .858 178.6  376.2 .720 .998 9 2 . 2  1 .265  8 . 8  6 5 . 8  1 5 4 . 0  *e08 
4-7976.0 4-8120 -206  165 .6  90 .6  3 . 1  1.364 8 7 . 2  .54? 1.103 10.6 151.7 . I200  1 .1861 103.1  -725 - 2 . 6  8.2 4 5 . 2  - 2 2 0  
4-11180 4-#100 .119 11.4 1 2 . 9  - 2 . 0  - 6 8 s  80 .2  $351 1.103 161.4 457 .8  .709 1 .491  110 .4  1 .037  -a3 -10 .7  5 3 6 . 4  ,376  
12.40 7 . 8 5  3 .81  4 . 7 5  0 . 1 4  3 .78  15.74 9/1/Z 5 4 . 0  3 . 0  4 1 . 9  1.414 2 . 5 6 7  8 3 . 8  314.4  4 6 . 0  83.9L L . C l 5  
* 20: 
. e 2 0  
t . 1 1 4  
, 5 3 8  O 
- _. __ . . MAR8 ARRIVAL DATE = 2448130 (26  AUG 1990) - - 
4-7?90 4-7937.1 ,239 292.3  34 .1  
4-7937.1 4-8130 .E99 180.4 - 1 1 . 0  
4-0190 4-8470 ,188 1 8 . 5  - .e  
13.14 8.84 5 .29  
4-7800 4-1943.9 .e39 t 9 2 . 6  37 .3  
4-V943.8 4-0130 .?!de 184.4 -28.2 
4-8190 4-0480 .161 2 8 . 1  3 .4  
1 3 . 1 t  8.80 9.L9 
12.4  .909 8S.9 -185 .e18 181.4 325.1  ,6991 1.016 84.8 1.272 -1243 - 6 4 . 1  186.1 e t 9 9  
- 3 . 9  1 .352  100.3 .318 1.046 319.4 529 .2  .614 1.418A 9 1 . 9  .68$  3 . 4  1 8 . 6  14 .0  .e02 
-1.0 ,897 9 1 . 9  .290 1 .138  1 0 3 . 1  444 .7  .BO8 1.4670 101.7  1 . 0 4 1  - . 1  -17 .4  314.9 ,291  
4 - 5 0  7.69 3 . 5 1  14.07 1/2/2 82.8 4 . 1  4 8 . 6  . E 7 2  2.528 9 3 . 3  119 .2  2 . 1  122.60 1.028 
-1.8 1.355 90.4 .348 1.050 328.7 526.2 .689 1.426A 9 7 . 2  .e92  5 . 5  E8.9 1 5 . 7  .LO? 
-1.8 .690 08.8 ,304 1.126 177.2  448.1 ,784 1 .461  106 .8  1.042 -.i -15.1  322.4 e310 
4 . 4 3  T.82 3.40 L4.43 1/2/2 78.4 2 .0  39 .1  ,728 L.991 9 3 . 4  182.4 3 . t  1 t 3 . 8 0  1 .448  
4.6 1.361 89.3 .337 1.089 2.8 l S 8 . 0  . l e 3 0  1.1501 100.4 .? le  - 4 . L  . 6  4 0 . 0  .COS 
-1 .9  .e83 88.0 ,323 1,114 171.5 41L.3 , 7 5 1  8.474 100.8 1.040 - . l  -1L.O 329.7 ,335 
12.8 . s i p  01 .3  . i l l  .e57 166 .9  331.0 , 1 0 1 ~  1.001 85.9 1 . e r o  -it.% - 6 t . i  1 ~ 0 . 8  .e88 
-0.6 .si8 0 0 . 6  .itst .Ob0 1 7 e . s  sr2.o .rei 1.000 0 1 . 1  1 . ~ 6 7  8.0 0 7 . 0  1~3.8 . e io  
4,33 r . 7 ~  3.30 14.91 t i i / e  es.6 .s 37.0 1.304 n.too 00.3 0.1 3 0 . 3  9 0 . ~ 0  tz.oos 
4-1810 4-1910.9 a145 330.8 - 8 l . L  
4-?970.@ 4-8130 et10  1 1 t . 3  31.1 
4-8190 4-8490 -161 59.0 7.1  
11 .70  Y.37 3.D9 
222 
8TOPQVLR TIME 60 DAYS 1990 OUTBOUND SWINGBY MISSION DURATION : 640 D A Y S  
M A R S  ARRIVAL C A l E  2 4 4 8 2 0 0  
4 NQV 1990  _- 
CruNCH--SWNGBY-SPEEDl R A l  D E C L l  I 1 V 1 - P S f  1 -ECCEN SMA 
SWNGBY ARRIVE SPEED3 R A 3  DECL3 1 3 V 3 P S I  3 ECCEN SWA 
OEPART RETURN 6PEEDS R A 5  O E C L l  I 3 V I P S I  I ECCEN SWA 
PROP AERO DVL O V A  EVA 0'40 EVR TYPE-SUN A-SUN R__---- -- 
- MARS ARRIVAL DATE = 2448200 I 4 NOV 1990) - -_________. ___ - _ ~ - _ _ _ _  - 
4-7830 4-7963.6 .e29 
4-6260 4-64TO -342 
4-7905.0 4-6200 .23a 
ir.se 
4-7640 4-197l.I . 2  
6-6260 4-6460 .S  
16. 
4-1610 4-996?.3 .1 
4-7961.3 4-6200 . I  
4-B260 4-6490 . I  
*5* 
4 - m r i . r  4-8100 .P 
4-reeo 4-790e.t .i 
4-190t.e 4-8~00 . I  

















I 3 i .3  
40.2 12.6 
-18.6 -3 .2  
2 .4  -2.6 
1.13 4.33 
39.4 13.0 
-31.3 - 5 . r  
4 . 1  -2.3 
9.26 4.63 
-68.9 -8.6 







































THETI  THE12 
THE13 THE14 
THE15 THE16 
.I59 .e50 188.4 
-313 1.097 339.0 
,404 1.272 218.5 
16.23 l l W 2  123.4 
PERIH APHEL PSI 2 v e I e D E C L ~  A A O  8PcEce 
PERIH APHEL P S I  4 V 4 I 4 DECL4 RA4 SPCED4 
PERIH APHEL P S I  6 V 6 I 6 DECL6 R A 6  SPEED6 

















.722A ,9950 89.5 
.709 1.48s 86.4 
.958 1.7860 110.9 
$ 5 . 1  1.076 2.15? 
.?e2 .9980 00.0 
,720 1.463 87.2 
.144 1.7140 111.0 
40.3 1.095 L.9OS 
,114 1.0010 03.7 
.7190 1.481 87.8 
L6.0 .7s5 4.4YL 
.res i . e m  i i i . 3  
.I20 1.01tD 94.5 
.TIC0 1.481 81.1 
e l l 1  1.818D 111.7 


















4 . 1  
















-13 .3  















































I N B O U N ~  SW I NGBY 
6.11 
224 
STOPOVER T I M E  I 60 D A Y S  1090 I NBOUND SUI NGEY MI88ION DURATION = 440 0113 
MARS ARRIVAL OATE = 2448200 
4 NQV 1990 - -  - 
LAUNCH A R R I V E  SPEED1 R A 1  OECLl I I V 1 P S I  lECCEN SMA T H E T l  THET2-fERIH APHEL P S I  2- V 2 I 2 DECL2 R A P  3PEEC2 
DEPART SUNGBY SPEED3 R A 3  DECL3 I 3 V 3 PSI 3 ECCEN SMA T H E T 3  THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 RA4 8PEEO.I 
SWNGBY RETURN SPEED5 R A 5  OECL5 I 5 V 5 P S I  S ECCEN SMA T H E T I  THE16 PERIH APHEL P S I  0 V 6 I 0 DECLO R A 6  8PEED6 
PROP A E R ~ - D V L ~ V ? - - ~ V A  OVO EVR_-JYPESUN A-SUN R Z P P C - - - A  - E INC RAP OECLP ETA CERIC 
MARS ARRIVAL DATE = 2448200 I 4 NOV 19901 - -  -- --I 
4-8050 4-6200 -339 3 5 . 5  18 .2  1 .2  1.135 105.9 ,399 1.449 300.9 416.2 ,671 2.026A 113.5 .014 -3.0 11.2 125.3 - 2 0 1  
4-8260 4-8403.3 -214 34.3 16.8 2.0 .616 102.0 .448 1.107 195.6 300.1 . 6 l l A  1.6030 72.5 1.369 - .6  -1 .9  221.0 ~ 4 3 6  
4-8403.3 4-6470 -436  200.8 10.2 3 . 1  1.419 103.1 .604 1.696 324.7 444.3 .671 2.121A 119 .0  1.176 -3.6 -23.3 316.1 - 5 9 2  
19.16 13.24 1.14 5.92 9 . 3 0  6.10 20.82 I/l/l 20.7 1.1 23.5 .310 4.910 140.6 141.6 30.2 65.3L 1.239 
4-8040 4-8200 -341  4 3 . 1  11.6 .4 1.111 105.6 .426 1.539 304.6 410.4 -883 2.195A 115.1 -839  -2.2 12.7 130.4 -293  
4-8260 4-0410.2 .e69 3 0 . 5  18.0 2 . 1  .636 102.3 .421 1.134 196.1 314.1 .656A 1.6130 76.8 1.310 - . I  - 2 . 1  222.3 ,559 
4-0410-2 4-8460 .3b9 201.5 13.4 3.4 1.435 100.2 .SO9 1.400 329.3 441.3 .686 2.112A 110.4 1.123 -3.2 -20.9 324.3 a 5 1 3  
19.81 13.22 1.26 0.S9 9 . 9 6  5 .91  16.66 1/1/1 15.6 0.0 21.7 .466 5,817 132.3 110 .7  41.8 64.2L L.012 
4-6050 4-8200 .312 49.6 19 .1  . 2  1.110 105.6 .460 l . 6S6  308.0 4 6 4 . 1  .E95 2.416A 116.7 -666 12.4 134.5 ,322 
4-8260 4-8417.1 .266 21.7 1 7 . 6  2 .3  ,648 $ 0 2 . )  .402 1.150 200.2 326.1 .69lA 1.6210 61.0 1.360 -.E -3.6 221.1 -201  
4-0417.7 4-6490 .291 212.7 17.2 3.6 1.399 91 .3  .428 1.229 335.4 411.1 .703 1.1141 113.3 1.079 -2.8 -11.9 332.0 -442 
20.66 13.30 1.41 7.30 10.13 5.89 17.19 l / l / l  11 .7  1.9 22.4 .709 1.139 111.5 166.0 68.9 70.4L L.934 
MARS hRRIVhL DAW. = 2446210 114 NOV 1990) - - ---____. - 
4-8040 4-8210 ,324 42.0 2 2 . 0  1.0 1.137 104.9 3 9 4  1.466 304.3 475.1 .E88 2,0441 113.2 - 6 1 2  -3.6 1.8 131.1 e261 
4-6270 4-8410.6 e306 26.9 10.0 2 .1  .649 100.6 .435 1.111 204.6 316.4 .661A 1.6800 71.1 1.366 -.I -1.8 220.9 a359 
4-8410.6 4-8460 ,359 201 .1  13.3 3.4 1.437 100.2 .SI2 1.409 329.6 441.1 ,688 2.130A 116.5 1.121 -3.2 -20.7 324.4 , 1 1 5  










































13. I 6  
21.3 .9  





2 1 . 8  3.5 
















































l / l / l  
1.065 
1.190 
1 .311  
l / l / l  
306.2 
2 0 1  .o 

























20 .1  
.B iz  





49 .1  





































0 6  
A 11 





















.E .831 -2.7 9 . 1  136.2 
.I 1.390 -.I -2,s 216.6 
.4 1.061 - 2 . 6  -17 .7  332.1 
09 106.4 167 .1  69.2 13.2L 
8.8 .E61 -2.3 9.8 140.2 
. 8  1.392 - .7 -4 .2  210.1 
I.? 1.051 -1.6 -13,Z 339.2 
4 T  19.6 161.7 -14.6 96.00 
t.3 ,661 -2.3 9.0 1 4 0 r 2  
. 7  1.384 -5.3 - L 8 . 1  189.6 
1.9 1.116 .I -6.6 341.S 
IO7 12.7 93.0 -12.0 103.YO 
4-8060 4-0210 -331 56.2 2 1 . 9  e 6  1.110 104.4 -452 1.665 3 1 2 . 2  464.4 -912  2.416A 116.3 -861 -9.3 9.6 140.L e312 
4-8210 4-6415.7 . P I 9  35 .8  2 .6  -5.0 .613 104.0 .402 1.119 202.9 366.7 .705 1.6520 S7.6 1.360 6.9 32.4 186.3 ,305 
4-845S.1 4-0500 .SO5 201.5 11.6  3.7 1.433 64.0 .500 1.430 18.2 82.6 . T i l 0  2.146A 111.0 1.133 1.0 -1.4 341.8 .495 
t 0 . 2 9  13.21 0.99 1.08 10.45 6 . 2 2  16.43 1/2/1 11.4 4 . 6  19.0 .E41 8.065 51 .6  77.3 45 .0  107.90 8.269 
4-8070 4-8210 -331 62.3 22 .6  .4 1.190 104.0 e490 1,812 316.1 459.0 ,925 2.699A 117.6 ~ 8 8 9  -2.c 9.4 143.8 ,340 
4-6270 4-8464.5 ,280 34.6 1 5 . 1  .I .641 102.3 .408 1.157 199.3 396.9 ,086 1.6290 100.5 1.313 1 .5  6,s 191.7 . S O 1  
4-6404.5 4-8510 ,307 186.1 11.2 3.9 1.356 79.4 .376 1.096 39.7 100.2 .6820 1.110A 111.7 1.031 2.0 -2.6 342.0 ,402 
20.66 12.83 1.09 7.85 11.22 5.73 16.30 1/2/1 6.1 6.5 11.1 .631 10.297 106.2 99.4 7 3 . 1  89.9L 8.919 
MARS ARRIVAL DATE = 2446220 I24 NOV 19901 ---___ 
4-8030 4-0220 .Si3 42 .1  1.4 -4 .1  1.111 104.5 .352 1.316 300.2 486.6 .881 1.8361 109.7 -110 2.2 2 6 . 2  133.0 e207 
4-8260 4-8404.L .355 50.6 16.3 2.0 .655 111.6 .476 1.194 209.3 305.7 .624A 1.7650 13.1 1.393 -.3 -.9 218.6 .439 
4-6404.2 4-6470 .438 201.5 10.0 3.0 1.481 105.0 .614 1.143 321.4 443.5 ,612 2.615A 119.7 1.163 -3.5 -23.0 316.4 - 5 9 6  










4-8220 .334 3 6 . 1  
4-8411.0 .a50 28 .0  
4-8480 .360 208.0 
20.84 11.14 
4-8220 .SO6 46.7 
4-8416.6 .346 20.2 
4d8490 .291  213.1 
20.10 14.12 
4-8220 .SO6 55.9 
4-6431.9 .336 25.3 







15 .2  
11.1 
6.52 





2 .0  ,071 
3.3 1.439 
5.70 9.06 
104.2 ,368 1.414 304.0 480.7 .E93 
111.5 .415 1.226 212.2 319.6 .668A 
100.1 - 5 1 5  1.420 329.9 446 .1  .669 
8-11 16.90 l / l / l  3S.S 6.5 17.6 
2 . 0  1.139 103.9 .369 1.462 308.0 415 .0  .900 
2 . 1  .082 111.3 .439 1.249 214.4 334.1 - 7 O l A  
3.S 1.402 91.1 .433 1.243 330.2 410.3 ,704 
5 . S 8  8 . 9 6  6.00 '11.29 l/l/l 20.2 5 . 1  1 8 . 1  
1.2 1.114 103.1 .413 1.564 312.0 469.5 .916 
e.3 . 681  110.6 a425 1.260 215.3 350.2 .124A 
3.4 1.380 92.9 .362 1.160 349.5 451.9 .181 
6.14 9.52 7.19 16.20 l / V l  11.1 3.2 26.5 
1.93SA i l l . 3  
1.7640 1 7 . 0  




1.761A 113 .1  
.TO9 6.142 
,169 - 9 . 3  - 8 . 6  126.3 .#!SO 
1.399 - . 3  -1.1 218.6 ,360 
1 .121  -3 .1  -20.0 824.6 - 1 1 7  
121.9 141.0 52 .8  61.1L 2.527 
1.403 - . I  -1-6 215.4 .291 
1.083 -2.5 -17 .1  382.2 .446 
60.8 183.8 77.1 79.71 3.045 
2.211A 114.5 ,831 -2 .9  1.0 141.6 .2?6 
1.7950 68.9 1.403 - .4  -2.1 202.4 -231 
l .O l2A 111.1 1.061 -1.3 - 1 2 . 0  339.8 -397  
1.124 4.319 03.6 135.8 -61.8 113.60 8.176 
.eo9 -3 .1  1.4 is6.0 ,254 
4-6000 4-6220 ,308 15.9 2 4 . 1  1 . 2  1 . 1 5 4  103.1 ,413 1.164 312.0 469.5 .916 2.21lA 114 .3  ,631 -2 .9  1.0 141.6 -216 
4-6200 4-8414.8 -321  26.4 25.1 6.7 .661 lO6.t .421 1.216 209.6 360.2 . ? O S  1.1300 9 l . 7  1.390 -4.6 - 2 3 . 0  187.5 .E94 
4-8494.8 4-6100 .e94 202.4 1 7 . 9  3.0 1.429 84.7 .490 1.406 16.1 03.0 .7160 2.096A 114.1  1.126 .9 -1.8 341.9 e480 
19.99 13 .81  6 . 1 2  6.14 9.52 7.33 18.22 l / l / l  11.1 4 .4  45.4 .E94 P.707 70.9 97 .8  - 7 0 . 7  104.30 1.164 
4-8000 4-6220 -308 15.9 24 .1  1.2 1.154 103.5 $413 1.564 312.0 469.1 .9fO 2.2l lA 114 .3  -631 -L.9 1.0 141.0 .216 
4-6200 4-8416.0 .310 3 5 . 5  4 . 1  - 4 . 6  ,661 107.5 .422 1.207 206.0 390.5 ,097 1.7160 96.9 1.367 0.5 2 6 . 1  1 6 1 . 8  .324 
4-8436,O 4-0500 ,324 199.9 17.1 3.6 1.430 62.7 .114 1.461 21.7 82.6 . I 1 0 0  L.213A 115.6 1.140 1.3 -4 .9  341.7 ,106 
19.66 13 .54  6.12 6.14 9.52 7.02 16.75 1/2/1 11.1 4.9 16.3 .511 7.030 49.0 02.& 41.0 1 lO . lD  3.449 
4-8070 4-0220 .309 02.3 24 .1  .8 1.110 103.1 .443 1.068 316.2 464.L .930 2.401). 111.7 . O S 1  -2.9 7.2 141.7 .300 
4-8280 4 - 0 4 0 6 . 7  .269 34.9 1 6 . 1  1.0 ,046 105.6 .420 1.119 203.9 400.2 . e 7 7  1 .6 t lO  101.1 1 .319  1.0 4 . 1  192.1 ,312 
1 9 - 8 1  13.03 6.55 6 .10  10.16 6.48 16.56 1 /2 /1  11.2 1.2 13.0 ,116 0.616 109.2 110.1 10.1  86.4L 4.208 
4-6466.7 4-6510 .ISZ 167.0 16.4 4.0 1 . ~ 5 5  70.0 .see 1.094 44.5 101.4 .om0 I.SISA ~ 1 2 . 4  1.036 e.t -2.3 341.2 .4is 
4-0080 4-0220 ,311 0 8 . 0  24.4 .7  1.189 102.5 . 4 7 7  1.001 320.7 459.1 .942 L.6001 117.0 e600 - L . 3  6.9 140.2 *327 
4-6280 4-6414.4 -214 30.6 16.9 1.4 .632 103.9 .432 1.153 199.9 4 O O . P  .6S5 1.6520 104.0 1.812 . 6  2.1 1 9 7 . I  *30* 
4-#474.4 4 - 8 5 2 0  -369  160.8 13.6 4 . 1  1.263 13.9 .335 .906 71.1 126.4 .a030 1.2101 108.6 a943 3 . 0  -1.0 331.2 *3S7 
20.18 12. IO 0.59 7.48 10.85 6.10 14.94 1 /2 /1  4.1 19.7 19.9 .440 1.798 143.2 111.1 36.5 6Q.lL L.113 
4-8090 4-6220 a314 72.9 24.7 .E 1,210 101.1 . 5 1 7  1.911 525.3 454.2 ,955 L.999A 116.2 .DO6 -8.t 0 . 3  152.3 .31I 
4-8260 4-6419.6 a264 42.4 20.4 1.1 . 6 2 l  102.3 .430 1.131 196.0 413.7 .(I36 1.6330 1 0 5 . 7  1.307 .I 1.6 201.3 *3DD 
4-0479.0 4-8130 a396 119.0 11.4 3.6 1.231 71.5 .331 .e11 91.1 147.4 .5420 1 . 0 6 O A  103.9 ~ 8 1 1  3.3 -1.0 381.0 ,277 
20.11 12.46 0.64 6.23 11.60 1.83 13.62 1/2/1 1.6 35.1 t 4 . 2  ,300 4.772 1SS.l 123.9 t 4 . 0  62.9L a.434 
MAR3 ARRIVAL DATE = 2448230 ( 4 DEC 19901 -- - - ___ - 
4-6030 4-6230 

















,297 4 1 . 1  
.409 29.7 
- 4 4 0  201.9 
19.91 10.00 
.SO0 40.2 
-398  26.2 
,292 213.6 
LO-90  15.78 








. E 8 9  15.L 
,544 31.0 
- 8 4 1  196.3 
19.10 14.1L 
.COT 61.9 
.S t1  85.0 
a361 107.0 
lI.80 18.41  
4 .3  
11.5 






















-5 .0  1,106 104.0 ,335 1.330 300.0 491.J .E85 1.176A 107.9 -753  1.2 L3.1 132.8 ~ 1 6 2  
1.9 .089 111.0 .SO4 1.216 211.3 309.8 .634A 1.9220 73.7 1.4lP - . I  - .4  t l O . 8  0440 
3 . 0  1,486 103.0 .621 1 .170  325.8 443.1 ,673 L.619A 119.8 1.167 -3.1 -L2.8 316.6 $608 
3.85 7.24 9 - 7 1  Ll.08 2 / 1 / l  31.6 7.L 17.9 .310 6.428 144.4 181.8 39 .1  02.7L 1.065 
.910 1.949A 
. 7 O I A  1.9600 














I 102.6 ,362 
112.3 n447 
I 64.5 ,493 
1 8.20 18.28 
1.430 501.6 ao0.1 
1.334 222.4 338.9 
1.218 337.1 449.3 
l / W l  26.8 5.4 
1.494 311.9 474.7 
1.267 215.l 386.1 
1.414 16.6 82.9 
1 / 1 / l  19.6 4 .1  
2.1 1.140 102.8 ,362 
6.4 .677 111.6 e447 
5.9 1.438 62.4 -116 
3.36 0.?6 6.19 10.80 
2.1 1.140 10L.O .38L 
-4 .1 .E13 111.3 A 4 7  
4.0 1.444 81.3 .531 
5.38 8.76 7.95 10.13 
1.4 1 . m  m.t ,405 i . i r i  ai6.e 409.4 
5.09 e . t r  1.54 i6 .w m f i  14.0 0.c 
1.5 .654 $09.4 . I 4 8  1 . t07  L08.4 403.0 
4.L 1.314 10.4 ,400 1.091 49.1 103.0 
1.494 311.9 414.7 
L.251 213.9 892.4 
1.404 L2.6 82.9 
l / l / l  19.6 5 . 0  
1.494 311.9 474.7 
1.244 Ll3.1 394.2 
1.500 21.2 62.6 






































































- 1 7 . i  
-77.5 












1 .7  





































. o m  












4-84 76 .2  
.- 
__ 





4-8478.2 - 3 0 5  
4-8520 ,395 
19.47 
- __  ._ __ 
R A 1  
R A 3  













1 / 2 / 1  
- TYPE_ 
3WI NGBY 
THE11 THE12 PERIH AFHEL 
THE13 THE14  PERlH AFHEL 
THE15 THE16 PERlH AFHEL 
SUN A SUN R KAPPA - A  
P S I  2 
P S I  4 
P S I  6 
E 
UIS31CN OURATlON = 4 4 0  CAYS 
MARS ARRIVAL CATE 2448230 
4 CEC 1990 
V 2 I 2 DECL2 R A 2  SPEEC2 
Y 4 I 4 CECL4 R A 4  SPEEC4 
V 6 I 6 CECL6 RA6 SPEEC6 
INC RAP CECLP ETA PERIC 
' 3 2 0 . C 4 6 4 . i -  ;9472;384A 1 ~ 5 . 1 -  . 8 4 7 -  - 2 . 6  
204.3 410.7 .645 1.7080 105.2 1.378 - 3  
76.6 128.3 3 8 4 0  1.209A 109.2 .936 3.2 
11.1 20 .9  20.9 .385 5 . 5 2 1  143 .0  120.3 
4 ' 8  









* 3 4 8  
1.741 
4-8090 4-8230 .e85 72.8 26.0 .8 1.187 100.8 .462 1.783 325.3 459.5 .959 2.606A 116.3 ~ 8 7 0  - 2 . 3  4.6 154.3 m312 
4-8290 4-8481.5 ,292 42.5 20.5 1.8 .625 106.0 ,456 1 . 1 5 5  201.1 415.9 .628 1.6810 106.7 1.372 a 2  . 7  202.4 ~ 4 2 1  
4-8481.1) 4-8530 .421 179.6 11.0 4.0 1.224 70.3 ,348 ,800 95.6 148.8 .5220 1.079A 104.4 -865 3 .6  - 1 . 3  329.7 a288 
19.74 12.65 6.09 7.09 10.46 6.56 14.00 1 /2 /1  3.1 36.4 24.9 .339 4.642 154 .1  125.9 2 4 . 8  84.4L 1 . 2 3 4  
4-8100 4-8230 -284 76.8 2 6 . 0  . I  1,206 99.8 .#SI 1 .931  330.2 454.9 .971 2.891A 117.3 .e95 -2 .2  4 .2  l s 7 . 2  .3S? 
4-8290 4-3488.1 .281 4 ¶ . 9  21.7 1.8 .614 104.4 .461 1.136 198.2 420.3 .612 1.66CD 108.1 1.367 . 2  . I  206.7 .445 
4-8486.1 4-8340 , 4 4 5  181.3 8.9 3.6 1.189 68.6 .366 .750 107.2 163 .0  .4760 1.024A 99.4 .819 3.7 -2 .4 322.0 .e52 





















- 4 4 2  












































4-8070 4-8P50 .e51 60.1 
4-8310 4-6413.9 .397 38.6 
4-8473.9 4-6510 ,433 188.2 
19.62 15.01 
4-8080 4-8280 .e48 6 6 . 6  
4-9310 4-8480.3 -375 41.8 
4-8480.3 4-8BLO .460 161 .1  
l9.18 14.24 
4-8070 4-8LIO .E58 58.0 
4-0510 4-0476.3 . 4 4 t  40.6 
L0.54 16.L3 








5 .97  
34.4 
9.  1 
16 .1  
5 .97  













2 0 . 0  
14.2 
5.60 













3 .7  
1 .3  
4 .0  
4.84 
3 . 1  
-2.9 
4 .1  
4 .84  




1 . 5  
2.0 





















1 .115  






9 . 5 2  
8.23 
103.5 .322 1,309 293.8 496.6 
122.2 .544 1.418 2211.2 315.2 
102.9 .630 1.823 326.4 442.4 
11.60 21.23 211/1 36.6 7.2 
102.1 ~ 3 5 7  1.442 311.9 479.9 
115.6 .477 1.308 219.3 395.5 
9.13 19.10 1/1/1 26.4 5 . 1  
102.1 ,351 1.442 311.9 479.9 
115.2 .476 1.296 218.1 397.7 
80.0 .546 1.135 28.6 83.0 
9.02 19.10 l/l/l 26.4 5.3 
101,s -374 1.502 316.2 474.7 
81.4 .s30 1.497 25.0 82.8 
i i 3 . i  .474 1.243 212.8 406.9 
74.6 . 4 i 3  1.088 55.3 104.8 
8.31 17.26 w z / i  19.1 9.2 
100.8 .395 1.173 320.1 4 6 9 . 1  
111.3 -475 1.206 208.5 413.4 
71.0 .366 ,884 81.9 130.4 
7.79 11.45 1/2/1 14.5 22.3 
100.0 .418 1.656 325.5 464.9 
109.7 .477 1.179 205.2 418.2 
68.8 .368 .788 100.1 110.3 
7.39 14.25 1/2/1 11.0 37.9 
.888 1.1301 106.1 . I 3 7  .8 22.0 132.5 ~ 1 6 1  
.647A 2.1900 74.5 1.439 - 0  . I  2 1 3 . 3  ,442 
.674 2.972A 120.0 1.193 -3.4 -22.5 316.9 -608 
14.6 .307 1.895 137.8 133.0 4 1 . 8  82.8L L.119 
.927 1. 
,684 1. 






















157A 110.6 .783 -5 .3  
1330 101.3 1.410 . 6  
,891 116.2 1.147 1.6 
I57A 1 1 0 . 6  .783 - 5 . 3  
I140 101.9 1.407 4 . 8  
174A 1 1 7 . 0  1.154 1.9 
40  11.241 20.6 98.7 
l65A 112.0 .BO1 -3.6 
I320 104.7 1.395 - .e  
84OA 114.2 1.034 2.9 
I86 6 . 7 7 8  114.0 124.9 
04 6.223 50.8 113.1 
-3 .1  141.8 ,224 
2 .4  186,s ~ 3 4 5  
-4 .5  341.5 .523  
-49.L 122.50 2.635 
- 3 . 1  141.8 -224 
18.2 186.9 ~ 3 7 0  
-4 .1  341.2 . I 3 9  
11.0 128.2D 4.507 
1.1 148.0 - 2 3 1  
- . 8  193.6 .395 
-2.0 339.2 .444 
84.5 86.5L L.230 
.952 2.193A 113.2 .el9 -3.0 2 .3  152.4 .256 
.633 1.7780 106.6 1.3t) l  -.1 - . 3  199.1 .425 
.I610 1.208A 110.1 .928 3 .6  - 1 . 3  354.8 .36Z 
21.9 .332 1.253 143.1 123.0 36 .1  83.1L 1.413 * 
.964 2.349A 114.4 .839 -e .6 
,817 1.7420 108.0 1.379 - . l  
.4980 1.078A 105.0 -854 3.8 
25.6 .eee 4.505 154.5 1 m . o  
2.5 156.0 - 2 7 s  
- .2  203.8 .449 
L 4 . 1  8B.SL 1.045 
-1 .1  3ze.e .sol  
- MARS ARRIVAL DATE : 1448250 (24 DEE 19901 
3.2 1.131 iOO.9 ,350 1.452 316.4 479.9 .944 1.96OA 110.2 ,779 -4 .7  -3.9 141.7 
L.8 .683 116.9 504 1.291 216.9 410.3 ,640 1.9410 106.3 1.405 -.9 -2.7 194 .1  
4 .7  1.352 12.5 433 i . 083  61.3 107.0 .6 i40  I . ~ S ~ A  115.4 1.051 5.4 -e.o 330.0 









. tor  




STOPOVER TIME : 00 D A I S  1990 IN8OUNO 8WINGBY 
-_--. 
LAUNCH ARRIVE 3PEEOl R A l  DECLl I 1 V 1 P S I  1 ECCEN SNA THE11 THEl2PERIH-APHEL -PSI  
DEPART SWNGBY )PEED3 RA3 DECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERSH APHEL PSI 
3WNGBY RETURN 8PEEO3 R A 5  OECLS 1 1 V J PSI 5 ECCEN SMA THE15 I H E I O  P E R I H  APHEL PSI _ _  
PROP A E R ~  D V L  D V A  E ~ A  OVD E V R  !YP_E_ sur? ~ s u r ?  R > P P ~ - - A  E 































,326 9 . 1  
.214 34.3 





io .rs  12.98 
.329 25.4 






i r . 5 0  12.84 
.a34 31.2 





.eo8 203 .1  
.339 35 .1  
.234 35.S 
-287 188.4 
18. i8  12.23 
.345 43 .1  
,224 40.3 
.332 180.0 
18.09 12 .10  
.SSL 49 .8  
-218  44 .8  
.361 118.2  
19.40 12.10 
i 1 .m 12.57 
.360 56.2 
.214 4 9 . 6  
.395 119.3 


































2 0 . 9  




9 . 7  
1 .58  
4-1990 4-8210 ,319 9 . 8  
4-8210 4-8403.7 .310 32.1 
4-8405.1 4-8410 .431 201.1 
17.13 13.17 
4-8000 4-8210 .317 10.9 
4-8410.6 4-8400 .359 207 .1  
11.28 13.82 
4-ezro 4-6410.6 .so3 28 .9  
4-8010 4-0210 . S I 1  24 .2  
4-0270 4-8410.1 .SO2 20.0 
4-8410.1 4-8490 .291 212.9 
17.58 13.53 
4-8020 4-8210 .319 32.0 
4-8428.8 4-8500 .231 214.9 
17.97 13 .40  
4-8020 4-8210 .319 32.0 
4-0210 4-64SO.4 .295 24.S 
4-8450.4 4-6500 .211 205.3 
4-8020 4-8210 .319 32.0 
4-8270 4-8455.7 .279 3 5 . 8  
4-84S5.1 4-0500 .305 201.)  
11.4.7 12.98 
4-8210 4-8428.8 .e98 25 .1  
11.82 13.31 
4-8040 4-0210 -324 42 .0  
4-8270 4-0472.7 .248 39 .1  
1 - a 1 7 c . i  4-8120 .a40 m o . r  
18.03 12.27 
4 - 8 O S O  4-8210 -327  49 .6  
4-0210 4-0418.5 .239 43 .1  
4-8418.3 4-8130 .319 118 .5  
18.43 12.11 
4-8000 4-8210 .331 50.2 
4-8210 4-0483.L ,232 41 .3  
4-8483.2 4-8140 ,407 179.8 
19.11 18.03 
4-80?0 4-8210 .337 02 .3  
4-8270 4-8403.1 -228  52.4 
4-8400.1 4-8550 .4S0 183.3 
19.64 11.99 
4-8000 4-0210 .343 07.9 
4-8210 4-8493.6 .222 S9.0 









4-3416.8 4 4 4 9 b  
4-8280 4-0404.t  
2 .8 
1 7 . 4  
10.1 








8 , T O  
7 . 0  
1 0 . 3  
21 .3  
8 ,  74 
1 . 0  
27.5 
16 .7  
8 .  14 
7.6 
2.0 
17 .0  
6.14 
22 .0  
1 8 . 1  







22 .1  
9.s 
8.99 






5 . 5  
7.22 
- . 2  1 .090  
2.0 . o l e  
3.1 1.479 
3.77 7.17 
- .e  1.099 
2 .1  -036  
3.4 1.435 
4 .11  1.57 
-.4 1.109 
2.3 .e43 























. I 0 2  
.428 
11.19 
1.234 206.5 500.8 
1.107 195.6 300.5 
1.696 324 .1  444 .3  
2/1/1 44.5 1.1 
1 .273  2 9 0 . 0  494.5 
1.134 198.1 314 .1  
1.400 329.5 441 .3  
2 /1 /1  36.5 0 . 8  
1 .320  293.6 400.3 
1.156 200.2 328.1 
1.229 335.4 411.1 
2/1/1 29.8 5.9 
-1.1 1.121 105.9 .376 1.378 297.2 482.2 
2.7 e057 102.0 .388 1 . 1 l l  201.5 343.1 
3.0 1.371 9 4 . 0  ,364 1,128 345.1 454.0 
9 - 2 1  8.59 5.82 11.88 2/1/1 23.7 4 .8  
-1.1 1 .121  105.9 . 3 f 6  1.378 297.2 482.2 
1 . 5  a055 101.4 .382 1.107 199.7 373.0 
3.4 1.412 88.3 .447 1.310 5.8 85 .0  
5.21 8 . 5 9  5.92 17.36 2/1/1 2 3 . 1  3 . 1  
-1.1 1.121 105.9 .316 1.378 297.2 482.2 
-5 .1  .649 100.8 .386 1 .151  191.8 382.8 
3.8 1.428 85.2 .485 1.391 14.8 83.1 
5.21 8 - 5 9  5.54 18.12 2/'2/1 23.7 4 . 3  
1.046A 
I .  003D 
2.721A 
.316 



























MlS51CIN OURAllCIN 4 8 0  C A Y S  
MARS ARRIVAL DATE = e448200 
1 NCIV 1990 
2 V 2 I 2 CECL2 R A 2  SPEED2 
4 V 4 1 4 DECLI R A 4  SPEED4 
6 V 8 I 0 DECLO R A O  SPEED6 








2 1 . 7  
.648 
.69lA 




* 71 1 
2 7 . 0  
.e59 1.898A 111.1 ,792 - . 7  18.3 122.1 e239 
.721 1.8130 9 3 . 8  1.378 - 5 . 7  - 3 o . 1  193.8 -254 
.7250 1.893A 113.2 1.104 .1 -1.1 341 .1  ~ 4 4 9  
53.8 -933  2.211 75.7 80.8  -74 .1  102.1D 1.129 
.e59 1.89OA 111.7 ,792 -.I 18.3 122.1 a239 
.711 1.0030 90 .3  1.375 7.0 35.2 189.7 - 2 8 0  
.7190 2.OI IA 114.5 1.128 -8  -5.9 341.9 .482 




148.0 . I S 3  
1.378 









8 9 . 1  
-1 .7  
- .o 
-3 .0  
145.8 
-1.8 
- . 7  
-3 .2  
150.7 
-1.5 
- . 8  
-2 .8 
188.0 
- . 7  
-1.0 
-1 .7  
tO7.8 
10.8 100.3 




- 0 . 5  222.3 
-20.9 324.3 
45.8 04.2L 
10.8 l l S . 8  







. I  19 







. t l  r 
- 2 9 1  
- 4 4 2  
t . 9 3 4  
.259 
.231  . 382 
3.579 
1 . 2  1.135 103.9 ~399 1.449 500.9 478.2 -871 2.028A 113.5 -014 - 3 . 0  11 .2  125 .3  ,207 
. I  -039 9 9 . 0  .393 1.141 194.6 393.9 .E93 1.5890 99.4 1.309 1.8 0.7 191 .8  ,281 
3.0 1.358 80.8 ,310 1.097 31.6 99 .3  .0910 1.502A 111.2 1.037 1 .7  -2.8 342.0 a393 
5.92 9.30 1.09 10.10 1/2/1 20.7 5.0 9.5 . I 2 8  $2.075 102.8 85 .S  10.0 92.00 8.007 
.4 1.111 105.8 .426 1.539 304.8 470.4 .E83 2.195A 115.1 ,639 - 2 . 2  12.7 130.4 .e93 
.9 .028 0 7 . 1  ,404 1.122 190.7 404.1 ,669 1.5750 102.3 1.363 1.1 4.4 195 .1  ~ 3 3 2  
3 .9  1.290 76.0 .S i7  ,921 64.1 223.5 ,0300 1.213A 107.7 - 9 5 3  L.6 -1.0 339.0 ,322 
8 .59  9.96 4.05 14.65 1/2/1 15.6 17 .9  18.1 .545 8.354 143.8 113.7 36.1 71.4L 2.919 
.2  1.170 105.0 .460 1.656 308.6 464.7 
1.2 .019 95.5 -413 1.109 187.9 410.6 
3.7 1 .240 73.3 -309 .e26 85.2 145.2 
7.36 10.13 4.70 13.59 1/2/1 11.7 33 .0  
- 2  1.191 101.4 .500 1.815 312.0 459.2 
1.3 .611 93.9 .423 1.097 185.4 418 .1  
3.3 1.206 71.2 -326  .173 99.1 160.9 
8.20 1 1 . 5 1  4.59 13.01 1 / 2 / l  8 . 3  5 0 . 7  
- MARS ARRIVAL DATE = 2448210 (14 h 
.e95 2.418A 116.7 .EO6 -2 .1  10.4 134 .3  .3Z2 
.6SO 1.1670 104.2 1.359 - 9  3.2 199.6 - 5 8 5  
.5710 1.082A 103.3 .e88 3.0 - . 6  3 3 3 . 0  -284 
23 .0  ,452 5.020 158.0 120.7 2 4 . 0  80.8L $.a15 
.SO7 2.7231 l l 8 . Z  .e96 - 2 . 0  11.9 130 .1  ,353 
.633 1.562D 105.9 1.355 a 8  2 . 0  203.5 ~ 3 9 5  
.5210 1.025A 98.8 -843  3.3 - 1 . 3  324.8 ,229 
25 .1  .385 4.003 102.3 125.9 17.6 8 4 . 1 L  1.388 
IOV 1990) 
- .4  1.086 106.0 .324 1.220 286 .1  505.8 .a24 1.016A 104.0 ,722 - 1 . 5  11.1 98.4 
2 .0  -032 100.8 .460 1 .141  202 .1  302.7 ,016A 1.6670 72.8 1.319 -.I -1.4 2 2 0 . 2  
3 .1  1.482 103.1 .009 1.119 321.1 443.9 .Or2 2.766A 119 .8  1.119 - 3 . 8  -23.1 310.2 
3.36 0.77 7.04 20.89 2 / i / l  11.8 7.1 22 .2  .314 5.192 148.4 144.0 30.8 64.4L 
-.I 1.093 105.7 ,331 1.253 2 8 9 . 0  499.0 .e38 1.063A 106.0 .737 -1.4 17 .3  108.0 
2 . 1  .649 100.8 ,435 1.171 204.0 310.4 .€61A 1.6800 77.1 1.330 - . 5  -1 .6 220.9 
3.4 1.437 100.2 ,512 1.409 329.0 447.1 ,688 2.13OA 110.5 1.125 -3.2 - 2 0 . 1  324.4 
3.80 1.00  6 .92  18.90 2/1/1 42.5 6.5 2 0 . 0  -405 5.704 130.3 140.0 48.1 64.1L 
- . E  1.102 1 0 5 . 5  .341 1.293 293.2 493.4 
2 . 2  ,661 100.8 ,417 1.193 201.0 330.6 
3 .1  1.400 97.2 .430 1.234 33S.7 410.8 
4 .05  7.44 6.84 17.23 2 / 1 / 1  34.7 3.8 
-1 .5  1.112 105.3 -355 1.340 296.8 487.3 
2.4 -069 106.0 -404 1.208 208.3 348.9 
3.5 1.373 93.7 -369 1.138 346.3 434.0 
4 . S l  1 .90 0.73 15.96 2/1/1 28.0 4.3 
. E l 2  1.734A 108.D .753 
.69SA 1.6910 81.5 1.390 
.703 l.785A 113.4 1.081 
20.5 ,709 5 . 6 0 9  l D 0 . 4  
.a64 1.816A 109.8 e771 
.12OA 1.6960 86.3 1.392 
.718 1 .558A 110.7 1.011 
26 .0  1.12s 4.447 79.8 
1 -1.1 21 .8  118.2 
I -.I -2 .5  218.8 
-2.8 -17.7 332.1 
* 107.1 89.2 73.2L 
- .4  19.1 123.5 
5 - . 7  - 4 . 2  210.1 
-1.8 -13.2 339.2 
1 1 0 1 . 7  -70.8 90.00 
- 1 . 5  1 .112 105.3 .355 1.340 290.8 487.3 .864 1 . 8 l O A  109.8 .771 - .4  19.1 123.5 
1.2 .OS9 104.7 .400 1.190 204.8 330.0 .714 1.665D 9 5 . 7  1.384 -5 .3  - 2 8 . 1  189.8 
3.5 1.420 80.8  .461 1.357 10.0 83.8 .1230 1.9911 113.9 1.118 . . 5  -0.0 341.9 
4 . 5 1  T.90 6 .58  17.76 2 /1 /1  20 .0  3 .8  4 9 . 1  .821 2 . 4 0 1  72.7 93.0 -72.0 103.7D 
-1.1 1.112 105.3 -355 1 .340  296.8 481.3 
- 5 . 0  ,053 104.0 .402 1.179 202.9 380.7 
3 .7  1.433 84 .0  . S O 0  1.430 18.2 82.8 
4.51 7.90 0.22 10.43 2/2/1 28.0 4 . 0  
1.0 1.137 104.9 ,394 1.460 304.3 4 7 5 . S  
1.1 -628 100.4 ,410 1.136 191.5 405.9 
4 . 0  1 .201  7 5 . 1  ,325 ,915 61.4 124.0 

































- .4  19.1 123.5 
8.9 32.4 180.3 
1.0 - 1 . 4  341.8 
77.3 4S.O 107.90 
- 3 . 0  l . 8  131 .1  
. 9  3 .3  106.3 
2.0 -1 .0 338.2 
115.0 30.S 78.7L 

























, 3 4 8  
.3P9 
2.522 
.9 1 . 1 5 3  104.7 .421 1.154 308.2 409.9 ,900 2,207A 114.0 .E33 -2 .7  9 . 7  136.2 
1.3 -614 90.9 -424 1.120 192.4 411.9 - 6 4 5  1.1960 104 .8  1.302 . I  2.4 200.4 
8.37 9.15 5 .21  13.08 1 /2 /1  15.3 33.9 23.0 ,419 4.099 1 5 5 , s  122.2 t 4 . 4  81.8L 
3.8 1.236 12.5 . s i 9  .e20 87.9 14o. i  ,5590 i.081~ 103.0 .eo2 3 .1  - . I  332 .1  
.(I 1.170 104.4 .452 1,665 312.2 464.4 .912 2.410A 110.3 ,801 - t . 3  9.8 140.2 ,312 
1.5 -610  91.3 -433 1,101 189.8 417.0 -628  1.5860 100.4 1.358 - 0  1.9 204.3 *40r *  
3.4 1.202 70.6 .335 .768 101.1 101.4 -5lOD 1.025A 93 .9  ,837 3.4 -1 .8  324.1 a234 
7.08 10 .45  5.04 13.09 1 /2 /1  11.4 S1.4 25.0 ,384 4.S19 161.8 l L 7 . 2  10.1 04.9L L .L l9  
.t05 
.379 
. 2 r 0  
1.034 
.4 1.190 104.0 .490 1.012 310.5 459.0 
1.8 ,601 9S.O ,443 1.094 187.1 422.1 
2.9 1.179 68.9 .SO1 .736 109.8 172.1 
1.85 11.22 4.90 12.01 1/2/1 8.1 89.4 
e4 1.213 103.4 .534 2.013 320.8 453.9 
1 . 7  ,591 93.4 .457 1.079 184.0 427.6 
2.4 1.181 86.9 -392  -713 115.8 179.6 
8.69 1t.05 4.70 13.07 1 /2 /1  1.5 85.4 
.925 2.099A 117.8 .E89 
.609 1.5780 108.0 1.355 
.47OD 1.001A 94.4 e806 
25.9 . S i 0  4.451 186.1 
,937 3.088A 118.9 -919 
.587 1.5720 109.8 1.350 
.4340 .993A 90.2 e783 
25.3 .e71 4.583 189.0 
-2.2 9.4 143.8 
.I 1.0 208 .1  
3.5 -3.4 313.9 
131.7 13.8 81.8L 
-tal 8 . 8  147.0 
.I 1.3 213.8 
, 3.7 - 5 . 5  309.9 
I 138.4 1 O . L  90.80 
,340 





, .PO5 ,233 
--.-I-- MAR3 ARRIVAL DATB i: 2448220 (24 NOV 1990) 
-314 10.1 2 . 1  1.083 105.8 e318 1.210 285.6 510.8 -82s 1.S94A 102.1 -709  -1.4 17.4 91.5 ,145 
,3115 30.0 16.3 2.0  ,655 111.8 ,478 1.194 209.3 305.7 .824A 1.765D 73.1 1.393 - . 3  -.9 IlO.8 e439 
-438  eOl.5 10.0 3.0 1.485 103.0 -614 1.743 3e5.4 443.3 ,872 L.8151 119.7 1.183 -8.5 - t3 .O 316.4 .I98 
17-95  14.88 6.84 3.03 6.46 8.24 tD.98 W i l l  59.1 7.1 t 0 . 4  ,313 5,048 147 . t  141.4 32.0 83.SL 1.41C 
,310 17.4 4 . 8  -.8 1.089 101.4 .set  1.239 2 0 9 . t  504.0 .e40 1.137A 104 . t  .7L3 -1.L 17.6 106.3 - 1 5 5  
.350 t8 .0  l S . 0  2 .0  ,671 111.5 .45J 1. te8  2 1 2 . t  319.6 .088A 1.1840 71.0 1.399 - .3  -1.1 tl8.8 ~ 3 6 0  
-360  208.0 13.3 5.3 1.439 100.1 .5lS 1.420 329.0 448.7 ,889 t.131A 116.5 1.127 -3.1 -LO.8 324.8 ,517 
17.93 14.87 8.58 3.t6 0.81 8.11 L8.90 L / l / l  49.3 6.S 17.8 .484 0.446 lt5.Q 14S.O 5t.8 8S.lL C . 5 2 l  
227 
OTOPOVER TlME = 60 O A Y O  MISSION DURATXON 460  D A Y S  
WARS ARRIVAL CITE i 2446220 
24 NOV 1990  
1990 XNBOUND SWINGBY 
__- -___ - 
I 1 V 1 PSI 1 ECCEN 3MA THE11 THE12 
I 3 V 3 PSI 3 ECCEN 3MA THE13 THETA 
I 5 V 1 PSI S ECCEN SMA THE11 THE16 
D V A  EVA OVD EVR TYPE 3UN L S U N  R 
-1 .6  1.101 104.7 .338 1.312 296 .1  492.4 
-
2.3 .6e7 i i o . 6  .421 1,260 215.3 3ss.e 
3.4 1.380 92.9 .3e2 1.166 349.5 411.9 
3.93 7.33 7.79 t e a 0  e i i i i  32.8 3 .2  
-1.6 1.105 104.7 .33e 1.312 296 .1  492.4 
6 . 7  .6e7 ioe.2 . 4 2 i  i . z i e  ~ 0 9 . 6  se6.e 
3.6 1.429 84.7 ,490 i . 4 o e  16.1 e3.0 




PERIH - KAPPA- 




. 7 0 5  
43.4 
. t i e0  
APHEL PSI 2 V 2 I 2 DECLP R A Z  SPEED2 
APHEL PSI 4 V 4 I 4 DECL4 R A 4  3PEEDI 
APHEL PSI  6 V 6 I 6 OECL6 RA6 3PEED6 
- A  E -1NC .RAP DECLP ETA PERIC 
. 1 5 3  - . 2  19 .3  124.2 ,106 
1.403 - .4  -2 .7  202.4 -231  
1.061 -1.3 -12.0 339.e . s s i  
63 .6  1ss.e - 6 1 . 0  i i s . 6 0  8.176 
--._._____ 
LAUNCH ARRIVE 3PEEDl R A l  DECLI 
DEPART 3WNGBY 3PEEOY RA3 DECL3 










4-0020 4-8220 -506 32.4 7.1 
17.41 13.52 6.50 
4-ete0 4-e4se.o .si0 31.5 4.5 
4-8450.0 4-esoo .324 1 9 9 . ~  17 .1  
. 7 5 3  - .2  19.3 i 2 4 . 2  .166 
1.140 1.3 -4 .9  341.7 -108 
1.387 6 . 1  26.7 i e 7 . s  .324 








24 .1  
21 .E 
9 . 2  
6.32 
24 .1  
23.2 
6.55 
1 . 7  
1 5 . 5  
10.0 













1 7 . 0  
17 .8  




















i 7 . e  
7.1 
1.4 





5 . 5 ~  
1 .2 
1 .6  
3 . 1  
6.14 
.8 
1 . 7  
3.0 
(1.711 - 
1.126 104.2 -368 
.E32 103.9 ,432 
i . 2 ~  73.9 ,335 
9 . 0 8  6.10 14.94 
i02 .3  .43e 
e.96 5 .83  i 3 . m  
. a i  100.9 .445 
1.197 69 .8  3413 
1.139 103.9 -369 
1.231 71.1 .331 
1.154 103.1 .413 
9 .52  5.61 13 .21  
j 1.414 304.0 
1.153 199.9 
,906 71.7 
1/2/1 3 1 . 5  
1.482 soe.0 




1.120 194 .1  
1/2/1 11.1 
.?eo 103.8 
-8.6 1 2 6 . 3  
2.1 197.1 
-1.0 337.2 


















. IS4  
.44@ 
.eo3 
i . 6 m  
-140 
,361  
* 520  
3.003 
, 1 5 1  . e92 
.450 
. I 6 4  
.e97 
L.236 









a .  7 7 5  
. l e e  
e361 
, 4 2 1  
3 . 0 7 3  
.e35 
a421 
e 2 6 6  
1,234 
.e46 








I 362 . 126 
3.603 
- 1 5 6  
.LO&! 
- 4 6 0  
3.437 
. 1 4 ?  
.34J 














480.7 .e93 1 . 9 3 5 ~  i i i . 3  .7e9 -9.3 
1 9 . 1  19.9 .*do 5.798 143.2 i i 7 . e  
413.7 .e38 1 . 6 ~ 3 0  101.7 1.567 .I 
147.4 .s420 1 . 0 8 0 ~  103.9 . e n  3 .3  
31.1 24.2 .3eo 4.712 1ss.i i e s . 9  
469 .1  . w e  2 . 2 1 ~  114.5 .mi -2.9 
408.2 ,651 1.6520 104.0 1.S72 . 6  
126.4 .603D 1.2101 108.6 ~ 9 4 3  3.0 
47S.O .906 2.0581 112.9 .EO9 -3 .7  
418.4 .621 1.6190 107.1 1.362 .6 
162 .1  .491D 1.024A 99 .1  .e29 3.5 
12.4 26 .1  .335 4.432 161.3 128.7 
464.L .930 2.4071 115.7 .ess -2.5 
425.1 .so4 t.6060 i o e . 6  1.316 .4 
172.4 .4seo S . O O ~ A  9 4 . 1  . r s s  3 . 0  
10.0 26.4 .e97 4.382 i 8 s . 6  is3.1 
0 t 4 DEC l99OI 
8 .7  
2.4 
9 . 0  '. 35 




7.0 1.2 141.0 205 4
i e . 4  e 6 . 0 ~  
-3 .1 511.4 
14.2 e e . 6 ~  
- 1 . 9  323.2 
7.2 145.7 
1.0 209.6 
1.170 103.1 -443 1.668 316.2 
,601 99 .1  .454 1.105 191.3 
1.174 6 e . i  .373 .729 111.6 
io.ie 1.40 13.02 1 / 2 / 1  t i . 2  












i e . 3 3  
i 7 . e  
208 . 3  


















i 1 i . e  
82.4 
8.19 























. e n  
. 7 i r ~  
21.0 
. e n  
. 7oeo 
38.3 



























.S i0  
1 .6151  
1.9460 
e . i e 3 ~  
.462 
i , 6 5 8 ~  
1.9600 
1 .BllA 
. r o r  
1 . 1 1 l A  
i . e330 
2.112A 
.se i  




1 . 7 l l A  




1 :'?4 70 






















6 . 4 ~ 6  
9 8 . 6  
i i 4 . e  

























1 .131  
116.9 
1.421 
1 . ~ 7  







5 5 . 3  
,137 
1 .391  
1 1 . 3  











- 9 6 1  






- . I  
- 3 . 5  
-1.0 
- . l  
-3.1 
- . 7  
- . I  
-2 .4 
- .2  
- . 9  
.9  
- .2  
-4.5 
1 .4  
- .e  
137.0 
i 4 z . e  
ie2.i 







2 . 6  
- 6 . 3  
.e  
3 .6  
121.0 
- 3 . 7  
. z  






- . 9  
.o 
- 3 . 0  















8 . 0  
123.0 
10.3  
ise .7  
. 4 .e  
oe.7 
1 ~ 4 . 0  
1 7 . 6  
- .4  
35.1 
- . s  
-20.4 
62.0 
- . 7  
-2z.e 
ie.2 
i e . 6  
-11.1 
- 1 1 . 5  
19.4 
- 4 . 2  
-5 .6  
-14.4 
19.4 
- 1 9 . 3  
-71.3 
19.4 
24 .1  
- 4 . 1  
23.1 
1.7 
- 2 . 1  
6 7 . 1  
- 3 . 4  
.I 





- 4 . e  








3 m . e  










i e 6 . e  
34% . r  
1 ~ 6 . 9  
1se.e 






135 .2  
202.4 
329.7 
e 7 . 3 ~  
e 4 . 4 ~  
i 4 e . e  
2D6. 1 
322.0 
1 3 7 . 3 ~  
-.9 1.086 











. s i 1  i.2ze 288.8 509.5 
.4e4 i . 3 i i  220.5 323.8 
.SPO 1.436 330.4 4 4 6 . 2  
19.04 2/1/1 57.0 6.4 
,319 1.257 292.5 103.4 
-470 1.334 222.4 338.9 
17.39 W l / l  46.9 5.4 
.32S 1.291 296.2 497.4 
.439 i.258 331.1 449 .1  
.447 1 .261  215.7 388.1 




















3.40 e .e7  
- 1 . 7  1 .099 
-4 .1  .E73 
4 .0  1.444 
3.46 6 . ~ 1 1  
.3zs 1.291 296.2 491.4 
.447 1.244 213 .1  394.2 
. I S 1  1 .100 21.2 82.8 
i 9 . 1 3   mi 3e.3 s . i  
-3 .0 i.ioe 
s.es 7.24 
1.5 e654 
4 .2  1.354 












1.130 300.0 491.1 
1.091 49.1 103.0 
1.207 208.4 403.6 
e/e/i 31.6 e.2 
1.430 307.0 480.2 
.eo0 95 .e  148.1 
i w i  2e .e  36.4 
1.494 311.9 414.7 
1.136 198 .2  420.3 
1 . 1 5 1  201.1 411.9 
.710 107.2 163.0 





.zes 5 5 . 2  
. m i  . 4 5 . 0  
, 4 4 5  . e i . 3  
17.85 12.41 
2 .1  1.140 
1.0 ,614 
3 .e  i . i e 9  



























































R 3  ARRIVAL OATE f L4  
122.2 - 5 4 4  1.418 i? 
11.60 P1.23 Will 
105.7 . s i 3  i . i g e  2 





























e240 (14  DEC 1990) - - .. 
4 . 6  120.3 .e23 1 . ~ 7 2 ~  9a .s  .6e7 
0.1 7.2 14.6 .so1 7.091 i 3 7 . e  
6.2 311.2 .647A 2.1900 7 4 . 1  1 .439 
6 .4  442.4 .674 2.972A 120.0 1.193 
1 1 . 1  e 7 . t  
. I  215 .1  
-22 .5  316.9 
4 1 . 0  62.6L 
1e .e  100.1 
.t 2 io . e  
79.1 7 9 . 6 ~  
-20.0 525.1 
4-7900 4-6240 -311  11.0 1.4 - .9 1.0 
4 - ~ J O O  4-e40s.s .47e 29.3 11.0 1.0 .I 
4-0405.0 ~ 4 7 0  .442 202.4 9.6 3.0 1.4 
101.0 ,311 1.220 2 
121.3 .127 1.452 2 
11.36 19.17 2 /1 /1  
104.5 .a12 1,246 I 
96.5 ,452 1.293 1 
99.9 .sze 1.464 3 
120.4 . s i t  i . ~ r  P 
11.0~) 1 7 . a  z / i / i  
4-0010 4-ez40 .eo5 21 .1  5.6 -1 .3  1.0 
to.22 17.35 6.27 2.e7 e. 
1-8300 . 4-6421.0 -417  26.7 14.2 1.0 . 7  
4-8421.0 4-6490 ,292 214.4 16.5 3.4 1.4 
19.1 112.4 
e 2  203.5 
-1e.3 3ss.o 

































i 9 e . a  
4o.a 
101.a 
6 .6  
i 5 . 9  
16.6 













-1 .7 i . a  
1 . 3  .a 
4.0 1 . 4  
5.00 6. 
104.0 -311 1.276 2 
I 115.0 .417 1.300 i 
, e t . 4  .s30 i . 4 9 7  
I 0 .13 19.10 P / l / l  
10.7 123.0 
- 4 . 1  341.5 
- 4 9 . 2  122.50 
19.7 123.0 
-4 .1  3 4 l . t  
11.0 lL6.tO 
2.4 i e 6 . s  







-1.7 1 . U  
4 . 1  5.4 




4.3 1 .3  
3.30 6 .  
l¶,9 302.4 .e73 l .878A 104.4 ,723 
!e.6 03.0  .6960 L.374A 117.0 1.134 
e .1  391.7 ,679 1.9140 101.9 1.401 
14.5 5.3 10.9 .440 i i . e i 1  2o.e 
l9.a 496.8 .eeo i.7301 io6.i ,737 
1e.e 408.9 ,614 1 . ~ 3 2 0  104.7 1 . ~ ~ 5  
13.3 104.8 .E380 1.140A 114.2 1.034 
16.0 0.t 17.0 .388 6.718 114.0 
tt.0 l S 2 . 1  
- * e  105.6 
-e.o 3 3 9 . t  













. 3a.i 0 3 . 1 ~  
- * 3  109.1 
228 
ETOPOVER T1HE % 60 OAY3 1990 INBOUND 3WINGBV 
LAUNCH ARRIVEI)PEEOl- R A I  
DEPART SWNGBY SPEEDS R A 3  
OWNGBY RETURN BPEEDS R A d  
.9 
20.1 


















HI31ION DURATION 400  D A Y S  
MARS ARRIVAL D M E  = 2448250 
e4 EEC 1990 
229 
8lOPOVER T I M E  3 80 DAY8 
_- I .- - - 
LAUNCH A R R I V E  6PEEOl- R A l  -0ECLl I 1 
D E P A R T  OWNGBY EPEE03 RA3 OECL3. I 3 
(IWNGBY R E T U R N  8PEEO5 R A 5  O E C L S  I 5 
PROP.-AERO O V L  O V A  -.___ -._--- .-_ -- .__._-I___ 
1990 lN8OUNO SWINGBY l l I O 8 I O N  O U R A T I O N  : 120 D A Y 5  
WARS ARRlVAL C I T E  E 2446200 
4 NOV 1990 
V 2 I 2 DECLZ RI2 SPEECZ 
v 4 I 4 OECL4 R A 4  6PEECI 
V 6 I 6 DECL6 RA6 6PEEO6 
- 1 N E - R A P  OECLP E T A  C E R I C  
-v i p s r  ~ Y C C E K ' S W A  --THETI THETZ P E R I H - A P H E L  
Evr-f?vo__9v!! -I! P K . 9  .L3UN_ R L * P P A  
V 3 PSI 3 ECCEN SWA WET3 THE14 PERlH APHEL 
V 1 PSI I ECCEN 3)IA WETS THET6 P E R I H  APHEL 








- . I  1.061 106.0 .330 1 . 1 2 7  272 .1  126.5 
2 . 0  a618 102.0 .448 1 .107  191.6 300.1 
3 . 1  1.479 103.1 .604 1 .696  324.7 4 4 4 . 3  
3 .27  6.67 6.10 20.82 Z / l / l  89 .1  1.1 
-756  1,499A 96 .4  .632 -1.8 11.7 J4.4 
. 6 l l A  1.6030 72 .5  1.369 - .6 - 1 . 9  221.0 
-671 2.721A 119.6  1,176 -3.6 -23.3 316.1 
23 .5  ,316 4 . 9 1 8  148.6 141.6 30.2 65.SL 
.71S 1.122A 9 9 . 1  .694 -1.8 14.0 01.0 
.656A 1.6130 76.8 1.376 - . 7  -2.S 222.3 
.688 2.112A 116.4  1 . 1 2 3  - 3 . 2  -20.9 324.3  
2 1 . 7  .468 1 .317  132.3 110.l 4S.6 64.2L 
, 1 5 5  
.436  
* 592 
$ . 2 3 9  












- 2 . 8  
1 7 . 6  
1 7 . 2  
6 . 9 1  
.3  
1 7 . 9  
2 1 . 5  
6 . 8 9  
. 3  
2 9 . 8  
1 9 . 3  
6 . 8 9  
. 3  
1 .o 
16.1 
6 . 8 9  





1 6 . 7  
14.6 





6 . 9  
22.1 
9 . 1  
7.04 
1 8 . 2  
2 4 . 1  
7 .1  
1 . 1 4  
1 7 . 8  
2 6 . 3  
1 . 6  
1 . 2 6  
4-7960 4-6200 
4-6260 4-6410. t  
4-8410.2 4-8480 
~ 3 3 1  341.1 
.e69  30 .1  
,319 207.1  
1 6 . 2 2  13 .02  
-.1 1.070 101.3 . 3Z1  1.148 216.1 120.1 
2.1 ,636 102 .3  -421 1.134 198.1 314.1 
3.4 1.431 100.2 .SO9 1.400 329.3 4 4 1 . 3  
3.20 8 - 6 0  1 .97  18.66 2/1/1 78.6 6 . 6  
4-1970 4-6200 
4-8260 4-0417.7 
4-641 7 .  1 4-6490 
4- 7960 4-6200 
4-6260 4-6427.4 
4-0427.4 4-6500 













4-6t6O 4-6477. t  
4-8477. t  4-6330 
.329 314. 
.266 27 .  
.PO1 212. 




16 .19  12.1 
- . l  1.076 106.9 .324 1.173 279.6  513 .6  
2 . 3  .E46 102.1 .402 1 .156  200.2 326.1 
3.6 1.399 9 1 . 3  .428 1.229 335.4 431.1 
3.27 6.68 1 . 8 9  17.19 2 /1 /1  6 4 . 6  1,s 
- . I  1.082 106.1 ,327 1.201 283.1 107.2  
2 .7  -611  102.6 ,388 1.171 201.1 341.1 
3 .6  1.371 9 4 . 0  ,364 1.128 341.1 414.6 
3.47 6 . 6 7  1 . 8 2  11.88 2/1/1 13.8 4.8 
.793  l.SS3A l O l . ¶  .707 -1.6 1 1 . 6  79 .3  ,115 
.69lA 1.8210 81.0 1.380 - .E - 3 . 6  221.1 .POI 
.703  1.714A 1 1 3 . 3  1.019 - 2 . 6  -17 .9  332 .0  - 1 4 2  














.693  1.1890 
.6910 1.102A 
9.1 ,726 
1 0 3 . 7  .121 
81.6 1.363 
1 1 0 . 5  1.041 





- 1 . 7  
-1 .7  
.1 
66.6 
-1 .7  
7 .0  
.e 
73.6  
- 1 . 7  
1 .e 
1 . 7  
65 .1  
1 6 . 1  90 .1  
-6.1 214.4  

















0 . 0 6 7  
.Si?? 1 . 9  





3 .4  




3 * 4 ?  
- . I  
. I  
3.8 







6 .87  
-639 
7.11 





' 6 6 . 3  .441 
1.92 17 .36  
' 106.1  .327 
1 100.6 .386 
1 8S.2 ,461 
1.14 16.12 
I 106.3 ,334 
1 99.0  .393 
1 80.6 -370  
' 1.09  16.10 
1.201 263.1 
1.167 199.7 




1 .397  14.6 
2/2/l 13 .8  
1.234 286.1  
1.141 194.6 









4 . 3  
100.6 
393.9  
9 9 . 3  
1.6 
103.7  . I21 
9 3 . 8  1.318 
113.2 1.104 
1 0 3 . 1  .721 
9 6 . 3  1 .371  
114.1 1.126 
1 .127  59 .1  
105 .9  . I37  
9 9 . 4  1.369 
111.2 1.037 
12 .071  102.8 
Z.PII 71.1  
16.1 9 0 . 1  
-32 .7  193 .6  
- 7 . 5  341.7  
-74 .1  102 .10  
16.5 90.1 
31.2 1 6 9 . 1  
- 1 . 9  341.9 
47 .3  107.30 
16 .6  100.3 
8 . 7  191.0 
- 2 . 6  342 .6  
76.6 92.00  
~ 3 2 6  9 . 1  
.e34 31.1 
.zor ~ 9 . 4  
i s . t s  11 .91  
-327 16.0 
.224 40.3 
.332  160.6 
11.92  11 .71  
,329 23.4 
.el8 4 4 . 8  
.361 176 .2  
(6.30 11.65 
- .t  1.099 106.1 .344 1.273 290.0 4 9 4 . 1  
-9 -626  91.1 .404 1.122 190.7 404.1 
3 . 9  1 .290  76 .0  ,317 .921 64 .1  123 .1  
4 . 1 7  7.17 4.81 14.61 2/2/l 36.1 1 7 . 9  
- . 4  1.109 106.0  .318 1.320 293.6  488.3 
1 . t  .619 9 1 . 3  -413  1 . 1 0 9  167.9 410.6 
3 . 7  1.240 1 3 . 3  .309 .E26 81.2 145.2  
4 . 6 6  8.01 4 . 1 0  13 .59  2/2/1 2 9 . 6  33.0 
-831 1 . 1 1 1 A  101.9 -713  -1.6 16.6 106.6 -196  
,669 1.1730 102.S 1.363 1 .1  4.4  191.7 e332 
,6300 1.213A 1 0 7 . 1  .913 2 . 6  -1 .0  339.0 -322 
18.1 -141 6.314 148.6 113.7 36.1 77.4L t . 9 1 9  
.E48 1.193A 1 0 9 . 9  ,772  - 1 . 5  16.6 115 .6  . e l 7  
.610 1.1670 1 0 4 . 2  1.3S9 .9 3 . 2  1 9 9 . 6  -365  
.ST10 1.082A 103.3  .E88 5 . 0  -.6 333.0 .2S4 




-334 31.2  
.el4 4 9 . 6  
.391 179 .3  
16.63 1 1 . 6 t  
.339 31 .1  
,210 1 5 . 4  
,428 182.9  
17 .17  11.61 
, 5 4 1  43.1  
.PO9 6 3 . 2  
.466 166.6  
16 .33  11.74 
-9.1 1.121 105.9  .378 1.378 297.2 '482 .2  .E19 1.896A 111.7  
1 .3  ,611 9 3 . 9  .423 1.097 181.4 416 .1  .633 1.1620 101.9 
3 . 3  1 .206  7 1 . 2  -328 .773  9 9 . 1  160.9 .I210 1 .OZSA 9 8 . 6  
1.21 8 . 5 9  4 .19  13.01 2/2/1 2 3 . 1  50.1 25.1  .381 4 . 6 0 3  
. I 9 2  -,? 1 6 . 3  
1.311 .6 2 . 8  
. e 4 3  3 . 3  -1 .3  
1 6 2 . 3  l t 1 . 9  1 7 . 6  
.El4 -3.0 i l . 2  
1.312 .1 2 . 1  
.e11 3 . 1  -3.2 
166.7 130.1 1 5 . 3  
.a39 -2.2 1 2 . 7  
1.348 . 7  1.6 
.761 3 . 1  - 3 . 1  




1 2 5 . 3  
207.9 
316 .3  
130.4 








1 . 2  1.131 105.9 -399 
1.1 ,605 9 2 . 1  .436 
2 . 9  1.162 6 9 . 3  .314 
1 . 9 2  9 . 3 0  4 . 5 1  12.81 
1 .449  300.9 4 1 6 . 2  
1.085 182.7 4 2 1 . 6  
.739  108.4 171 .9  
l / W l  20 .7  6 9 . 0  
1 .139  304.6 470 .4  
1 .072  179.7 427 .9  
I .111 111.4 179.6  
1 /2 /1  1 1 . 6  81.4 
.E71 2.026A 113.1 
.6li? 1.1580 107.6  
.4780 1.OOIA 9 4 . 4  
2s.s .328 4.131 
-885 2.191A 111.1 
.187 1.556 1 0 9 . 1  
.4360 .993A 90.2 




a 4  1.151 101.8 .426 
1.6 .593  89.7 .413 
2.4  1 .162  61 .1  .390 




- 9 . 3  
1 7 . 4  
10 .1  
7 .31  
- 6 . 3  
16.6 
1 3 . 3  
1.08 







6 4 , l L  
71.0 





.*I?  201.1 
17.66  14.35 
.336  347 .7  
.301 2 6 . 9  
.319 201 .7  
l r . 1 1  13 .99  






1 .462  





108.3 .333 1 .121  271.1 
106 .8  .460 1 .141  202.1 
103.1 .609 1 .119  325.1 
7.04 20 .69  2/1/1 99.0  
531 .0 
302.7 
4 4 3 . 9  
7 . 1  
.710 1.lOlA 9 4 . 3  .673 
.616A 1.6670 7 2 . 8  1.379 
.672 2.7666 119.6  1 .179  
2 2 . 2  ~ 3 1 4  5 . 1 9 2  148.4 
. I 7 2  1.1111 9 7 . 0  
.661A 1.6600 7Y.l  
,688 2 . 1 3 O A  116.1 
20.0 ,465 1 .164  
- 1 . 6  
-.l 
- 3 . 6  
144.0 
1 0 . 9  
-1.4 
-23.1 
3 0 . 6  
.151 





- . 3  
2.1 




100 .2  
6 . 9 2  
.321 1.141 2 7 5 . 4  
-435 1 . l l l  204.6 
,512  1 .409  329 .6  
16.90 2 / l / l  66 .7  
.321 1 , 1 6 6  279.0 
, 411  1.193 201.0 
.430 1.234 335.7 
17 .23  2/1/1 74.2  
124.9 
316.4 
441 .1  
6 . 1  
516.1 
330.3 







1 .390  
1.061 




1 4 6 . 0  
13 .4  
-1.6 
-20 .7  
4 3 . 1  
1 1 . 3  





, 5 1 5  
#!.PI6 
~ 1 4 6  
. e91  
.443  
6 .267  . 1 S O  
- 2 3 1  
. S I 8  
3.674 
, 1 5 0  
, 2 7 1  
.a66  
1 . 1 5 6  








4 -0450 .4  4-6500 
4-7900 4-8210 
4-6270 4 - 8 4 5 1 . 7  





4-6210 4-64?2 .1  
4-64 7 t  I 7 4-6520 
.32 
.30 
. e 9  
16.0 
351.1 
2 6 . 6  
212 .9  
13.71 
-3.2 
1 6 . 2  
17.2 
6 . 9 1  
- .3  
2 .2  
3.5 







1 . 3 7 3  
6 . 5 6  
106 .8  
106.6 
9 l . 2  





9 9 . 1  
6 1 . 5  
113.4  
1 . 6 0 9  
- 1 . 7  
-*s 
-2 .0  
161.1 
.322 2 .4  
.296 21.1  
.23 l  214 .9  
18.59 13 .13  
- .2  
16 .3  
2 1 . 3  





106 ,s  
1 0 6 . 6  
9 3 . 7  
6 . 7 3  
108 .3  
104 .7  
66 .6  
6 .  18 
.321 1.191 262.6 
.404 1.206 206.3 
.369 1 .133  346.3 
11 .06  Z / l / l  82 .3  
.321 1.191 202.6 
.400 1.190 204.6 
.467 1.357 10 .6  
17.76 2 /1 /1  62.3 
1 1 2 . 2  
348 .9  
4 5 4 . 0  
4 .3  
s12.2 
380.0 
83 .6  
3.8  
.EO9 1.174A 101.6 . I08  
. 7 2 O A  1.6960 3 6 . 6  1 . 3 9 2  
.716 1.118A 110.7 1.011 
26.0 1.121 8 . 4 4 7  79.8 
.EO9 1.1111 101.0 .706 
.714 1.6650 9 5 . 7  1.364 
. I 2 3 0  1.991A 113.9  1 . 1 1 6  
49 .1  .e21 2.407 72.7 
- 1 . 6  
-.I 
- 1 . 6  
161 .1  
1 6 . 6  
- 4 . 2  
- 1 3 . 2  
- 7 6 . 0  
6 7 . 3  
210 .1  
1139.2 
96.00 
- . z  
2 1 . 1  
16 .7  
6 . 6 0  
- . 2  
2 . 6  
1 1 . 6  
6 . 6 0  
2 . 6  
1 5 . 5  
11 .2  
6 . 7 3  
1.2 
1 8 . 7  
14.3 






t 2 . 1  
9.1. 
0 . 7 4  




. 3  
. 2  
.2 
16.  
2 . 4  
21 .1  
205 .3  
13 .36  
- . 4  
7.2  
3 .5  




6 . 1 6  
- 1  .6 
- 5 . 3  
.1 
9 3 . 0  
1 6 . 6  
- 2 6 . 1  
- 6 . 6  





.322 2 . 4  
-279  35.6  
.SO5 201.5 
16.13  1 3 . 0 3  
- .4  1.079 
- 5 . 0  .653  
3 .7  1 .433  
3 .16  6 . 1 6  
196 .3  - 3 2 1  
104.0 .402 
84.0  ,100 
6.22  18 .43  
106 .0  -324 
102.3 .408 
19.4 .378 
1 .73  16.30 
1 .191  282.6 112 .2  
1 .179  202.9 386 .r  
1 . 4 3 0  16 .2  8 2 . 8  
2/2/1 62.3  4 .6  
1.220 286.1 101.8 
1.157 199.3  396.9 
1 .096  39.7 100.2 
2/2 /1  11.6  6 . 1  
.EO9 1.1741 1 0 1 . 3  .TO3 - 1 . 6  
. 7 O S  1.6120 9 7 . 6  1.360 6 . 9  
.7lSO 2.146A 115.0  1 .133  1.0 
1 9 . 0  .645 6 . 0 6 1  11.6 T1 .3  
.E24 1.616A 104.0  .72C - 1 . 1  
.666 1.6290 100.1 1,373 1.1 
.6820 1.5lOA 111.7  d.037 2 . 0  
1 1 . 1  .637 10.297 106.C 9 9 . 4  
1 6 . 6  b l . 3  a 1 5 0  
32.4  166.3 -305  
-1.1 341.6 a 4 9 5  
41.0 107.90 3 .269  
.SI9  9 . 6  
.260 34 .0  
-307  166.5 
15.63 12 .47  
- .4  1.086 
. 5  .641 
3 . 9  1.3S6 
3.36 6 . 7 1  
1 7 . 1  96 .4  a 1 6 0  
6 . 1  191.7 * 3 0 7  
- L a b  3 4 L . O  , 402  
7 3 . 1  69.9L 5 .919  
11.5 108.0 - 1 7 4  
3 . 3  1 9 6 . l  .346  
-1.0 316.2 ,329 
11.8  l l 6 . t  ,191 
t . 4  200 .4  .SI9  
-.1 332.1 ..E70 
t 4 . 4  81.6L 1.634 
19.1 1 t 3 . 1  e t10  
1 . 9  t 0 4 . 3  , 401  
36.5 7 0 . 1 ~  t . w  
-1.6 324.1 . ea4  
i 0 . 1  0 4 . 0 ~  i .e19 
t .6  i 3 i . i  .ea 
i . 3  t l 3 . 6  -411 
-5 .5  300.8 at33  
1 0 . 1  eO.OO .a61 
,311 16 .9  
e 2 4 6  39.1  
.346 160.1  
1 5 . 7 0  12.12 
.311  2 4 . 2  
e239 43 .1  
.379 176 .1  
11 .96  11.91 
-.I 1.093 101.1  .331 1 . 2 1 s  239.6 499.6 .836 1.666A 106.0  . 73?  -1 .4  
1.1 .628 100.4 .416 1.133 191.3  401 .9  .663 1.6090 103.1 1.367 - 9  
4.0 1.287 71.1 .325 . 9 l 1  67 .4  124 .6  .6160 1.212A 108.1 .949 2.6 








' 101.1 .341 
1 96.9  .424 
t 7 2 . 1  .a19 
8.21 11.68 
1.293 293.2 493.4 
1.120 192.4 411.9 
.E20 67 .9  146.1 
2/2/1 34.7 33 .9  
.6%? 1 . 7 h A  108.0 ,713 -1 .1  
,645 1.1960 104.6 1.362 . 7  
.S190 1.061A 103.6  .E62 3 . 1  
23 .6  -419 4 . 6 9 9  111.1 1 t t . t  
.E64 1.816A 109.6 .771 - .4 
.626 1.1660 106.4 1.358 06 
.(lo0 l.021A 90.9 .837 3.4 







.319 3 9 . 0  
,232 41.3  
,407 1 7 9 . 3  
18.g9 11.76  
~ 3 2 4  42.0 
.t22 3 9 . 0  
.411 166.6 
17.39  11.62 
-1.1 1.112 105.3  ,311 1.340 296.6 461 .3  
1 . 3  -610 9 1 . 3  ,433 1.107 169.8 417.0 
3.4 1 . t O t  70.6 ,331 ,766 101.1 161.4 
4 . 5 1  1 - 9 0  1.04 13.09  t/t/l 28.0 51.4 
1.6 1.131 104.9 .394 1.466 304.3 471 .1  .E66 2.044A i 1 3 . t  . @ I t  -8.0 
1 . 7  . I91  9 3 . 4  .417 1 .079  154.0 4 t 1 . 6  .SO1 1.1720 1 0 9 . 6  1.310 .I 
L.4 1.161 66.9 .39L .Ti3  111.6 179.6 .4340 .993A 9 O . t  -763  3.7 
5 . 1 1  9.11 4.16 13.01 1/2/1 2 0 . 7  81 .4  t 5 . 3  . t 1 1  4 . 5 6 3  189.6 136.4 
UARO ARRIVAL DATE a t446ttO ( t 4  WV l990l 
4-7910 4-6t20  - 3 5 1  340.1  -9 .3  -.4 1.064 108.1 -340 T.125 t 1 0 . 6  5 3 1 . l  .143 1.107A 9 L . t  .E64 -1.0 10.4  4 6 . t  ,163  
4-6t66  4-0404. t  .313 30 .6  16.3 2.0 .OS5 ill.& .476 1 .194  tO9.8 301.7 .624A 1.7610 78 .1  1.398 - . 3  -.8 t l 6 . 6  .48S 
4-0404.L 4-8470 436 LO1 1 10 0 3 0  : 465 io3  0 614 1 145 321 4 445.5 .61t t . 6 l S A  119.7 1.163 -8.5 4 8 . 0  8%9.4  -098  
3 i . i ~  is . io  7 . i ~  ~ i 4  4.04 0 . i 4  t i . 9 6  h i  mo:o r . 1  c o . 4  .si8 5 . 0 4 0  141.1 141.4 32.0 ~I.IIL 1.41L 
230 
9TOCOVER llYE : 60 DAYS 1990 INBOUND 3UlNGBY 
4-6454.3 4-0100 .294 202.4 11.9 3.6 1.429 84.7 .490 1.406 16 .1  83.0 . 7 l 8 0  2.0986 114.7 ¶.126 -5.6 341.0 -466  
17.04 14.09 6 . 1 6  2.95 6.36 1.33 18.22 2/1/1 71.1 4.4 43.4 -694 2 . 1 0 1  10.9 97.6 -10.7 104.30 1.164 
4-7900 4-8220 .320 2 .9  -.I -.5  1.011 106.2 ,318 1.104 282.0 511.0 .EO8 1.361A 9 9 . 9  ~ 6 9 6  -1.5 16.5 83.2 -140  
4-6200 4-6456.0 .310 35.5 4.5 -4.6 .661 107.5 .422 1.207 208.0 390.1 .697 1.7160 98.9 1.387 6-5 28.7 167.3 e324 
4-0458.0 4-6500 .324 199.9 1 7 . 1  3 .8 1.438 82.1 .114 1.461 21.7 62.8 .llOO 2.213A 115.6 1.140 1.3 -4 .9  341.7 * S O 8  





4-0260 4-64 74.4 
4-6474.4 4-6520 
.314 10.1 2.1 -a6 1.083 105.8 ,318 1.210 285.6 110.6 a625 1.594A 102.1 -709 - 1 - 4  17.4 91.1 .14S 
-289 34.9 16.5 1.0 ,646 lOS.8 .426 1.179 203.9 400.2 .611  1.6810 101.7 1.379 1.0 4 . 1  192.1 ,332 
.332 167.6 16.4 4 .0  1.355 78.0 .388 1,094 44.5 101.4 ,6100 1.519A 112.4 1.036 2.t - t . 3  341.2 .413 
16-10 13.12 6.64 3.05 8.46 6.48 16.16 2 /2 /1  59.7 1.2 13.0 ,548 8 . 8 1 6  109.2 110.1 70.7 66.4L 4.266 
.310 17.4 4,6 -.E 1.089 105.4 .322 
~ 2 7 4  38.8 18.9 1.4 .632 103.9 .432 
,369 180.8 13.8 4 . 1  1.283 13.9 ,335 
15.92 1 2 . 6 6  6 - 5 6  3.26 6 .61  6.10 14.94 
.307 2 4 . 1  6 . 1  -1.0 1.098 105.0 .328 
,264 42.4 20.4 1.1 .621 102.3 .438 
-398 119.0 11.4 3.8 1.231 71.5 .331 
11.90 12.34 6.51 3.56 6.96 5.83 13.82 
1.239 289.2 504.6 ,840 1.837A 104.2 .723 -1.2 17.8 106.5 , 1 1 5  
1.113 199.9 408.2 ,655 1,6S20 104.0 1.372 .6 2.1 197.1 ~ 3 6 9  
.906 71.7 126.4 . IO30 1.210A 108.8 .943 3.0 -1.0 337.2 -337  




1 1.272 292.6 498.4 ,851 1.690A 106.1 ,731 - .9  16.1 111.9 .169 
l 1 . 1 3 5  196.8 413.1 -638  1.6330 105.1 1.367 -1 1.6 201.3 .I96 
,811 91.5 141.4 .5420 1.OBOA 105.9 ,875 3.3 -1.0 331.0 .el7 
! 2/2/1 40.4 31 .1  2 4 . 2  -380  4.712 111.1 1 t 3 . 9  24.6 62.9L 1,434 
4-6020 4-6220 ,306 32.4 1.1 -1.6 1.105 104.7 ,338 1.312 296.S 492.4 .E68 1.156A 107.9 .753 -.2 19.3 124.2 -166 
4-8280 4-8484.5 .E55 4 6 . 1  21.8 1.6 .611 100.8 .445 1.120 194.1 418.4 ,621 1.6190 107.1 1.362 .4 1.2 205.4 ,423 
4-6484.5 4-8540 .re3 180.4 9 . 2  3 .5  1.197 6 9 . 8  .348 ,160 103.8 162.1 .49dO 1.024A 99.1 .E29 3.5 -1.9 323.2 - 2 4 2  
16.04 12.10 6.SO 3.93 1.33 S . 6 1  13.21 2/2/1 32.8 52.4 2 6 . 1  -335 4.432 161.3 128.7 16.4 86.OL 1.151 
4-6030 4-8220 .313 42 .1  1.4 -4 .1 1.115 104.5 ,312 n,356 300.2 486.5 .E81 1.8311 109 .1  -170  t.2 26.2 133.0 -207  
4-8280 4-8489.t  ,247 1 0 . 6  2 3 . 2  1 . 1  .601 99 .1  .454 1.101 191.3 423.1 ,804 1.6060 108.8 1.356 - 4  1.0 209.6 - 4 5 0  
4-8489.2 4-8150 .*SO 184.0 1.2 3 . 0  1.114 68.1 .373 . l e 9  111.6 172.4 .4S80 1.OOlA 94 .1  .199 3 .6  - 3 . 7  311.4 .230 
26-46 12.02 6 . 6 3  4.43 7.82 5.40 13.02 2/2/1 27.8 70.0 26.4 -297 4.382 161.6 133.1 14.2 66.6L 1.003 
HARS ARRIVAL DATE = 2448230 ( 4 DEC 1990) _- 
4-7950 4-8230 .565 341.3 - 9 . 7  - . 6  1.064 109.2 .348 1.126 269.8 540.0 . I 3 4  1 .5181  90.0 a616 -1.7 10.1 4 3 . 1  ,174 
4-6290 4-6404.7 ,409 29.7 1 5 . 1  1 . 9  .689 111.0 .SO4 1.218 217.3 309.8 .634A 1.9220 73.7 1.412 -.1 -.4 tl6.6 e440 
4-8404.1 4-8410 .440 201.9 10.0 3.0 1.488 103.0 ,621 1.776 325.8 443.1 .673 2,819A 119.8 1.167 -3.5 -22.6 316.6 ,603 
21.08 17.42 7.68 3.66 7.06 9.14 21.08 2/1/1 111.9 1.2 17 .9  ,310 6.428 144.4 137.6 3S.l 6 2 . l L  1.661 
4-7960 4-8230 ,346 348.7 -6 .8  - . 6  1.068 108.0 
4-8290 4-0411.5 .403 27.6 14.9 2 .0  J 0 3  116.4 
4-6411.5 4-6460 .361 208.3 13.2 3.3 1.441 100.0 
20.00 16.68 1.28 3.22 6 .63  9.58 
4-7970 4-6230 .331 356.1 - 3 . 9  - .6  1.011 107.1 
4-6290 4-8419.7 3 9 8  26 .2  14 .8  2.0  .712 111.9 
4-6419.t  4-8490 ,292 213.8 16.9 3.5 1.405 96.9 
19.38 16.40 6.99 2.96 6 - 3 7  9 .42  
.333 1.142 273.8 534.0 
.484 1.311 220.3 323.8 
.520 1.436 330.4 446.2 
19.04 2/1/1 105.7 6 .4  
-323 1.160 2 7 1 . 1  527.9 
.410 1.334 222.4 338.9 
.439 1.258 337.1 449.1 
17.39 W l / l  93.9 5.4 
,761 1.522). 93.0 .665 -1.8 
.676A 1.9460 18.4 1.416 - . 1  
.689 2.183A 116.6 1.131 -3.1 
15.3 .462 7.504 118 .9  142.6 
.le5 1.134A 9 5 . 6  .675 -1.5 
.707A 1.9600 8 3 . 3  1.421 - . l  
-705 1.8llA 113.6 1.088 - t . 4  
17.8 .lo1 6.476 60.8 162.1 
12.4 53.7 . i s3  
-.1 215.4 . 3 6 i  
-20.4 324.6 . .a20 
62.0 66.7L 3.005 
14 .8  65.6 ,140 
- .1  210.6 .292 
-17 .1  332.5 .450 
- 7 1 . 1  92.10 3.672 
4-1980 4-6230 .3ZO 3 .3  -1.0 -.I 3.076 106.3 .311 1,180 281.1 121.8 .EO6 1.513A 96.1 e668 -1 .4 16.4 78.6 -134 
4-6290 4-6454.1 .353 29.5 17.8 2.6 ,684 112.3 ,441 1 .261  215.7 388.1 ,101 1.8330 9 8 . 6  1.401 -.9 -4 .2  166,4 ~ 2 9 7  
4-6454.Y 4-0500 .e97  202.2 11.8 3.1 1.450 84 .1  .493 1.414 16.8 82.9 . t i 7 0  2.llZA 114.6 1.130 .9 -5.8 341.9 .468 
11 .80  14.96 6.76 2.84 8.25 8.20 18.28 2/1/1 81.2 4 . 1  27.0 .661 4.286 11.3 113.6 -54.4 121,SD 2.238 
4-7980 4-0230 .320 3.3 -1.0 - .7  1.076 108.3 ,517 1.180 281.1 121.8 .EO6 1.113A 98.1 .686 - 1 . 4  16.4 76.6 -134 
4-6290 4-8418.8 .353 28.7 24.4 6.4 ,611  111.6 .447 1.251 213.9 392.4 -692  1.8100 9 9 . 9  1 .391  -4 .5 -29.3 186.6 e326 
4-6416.1 4-6500 .328 199.5 11.0 3.9 1.438 82.4 ,116 1.464 22.6 82.9 .IO80 2.22OA 111.7 1.140 1.4 -4 .6 341.7 ~ 1 1 0  
i 1 . w  14.95 8.76 2.84 0.2s 8.19 18.80 t / i / i  81.2 3.0  30.3 3 1 7  3.045 71.5 99.0 -11.3 rae.ro 1.140 
4-7960 4-6230 .320 3.3 -1 .0 - . 7  1.016 106.3 -317 1.180 281.5 521.6 ,806 1.513A 9 6 . 1  .E86 -1 .4 16.4 78.6 -134 
4-8290 4-6460.8 .344 35.6 8.7 -4 .1  -613 111.3 .447 1.244 213.1 394.2 -689  1.6000 100.4 1.396 6.0 t 4 . 5  $68.9 -347  
4-6460.2 4-6500 . 5 4 7  198.3 18.6 4.0 1.444 81.3 .LIS1 l.SO0 25.e 62.8 .7030 4.296A 116.3 1.147 1.6 -4 .5 341.5 .524 
i7.55 1 4 . 1 1  6 . 7 6  e.84 6.25 7.91 19.13 2/2/1 61.e 5 . 1  13.4 .SO0 8.510 ‘ 4 1 . 0  66’4 33.6 114.4D 8.775 










.321 35 .6  




i 6 . 3 2  13.35 
,305 39.2 





. 1  










1.5 .654 109.4 . 4 4 8  1.2ni 208.4 403.6 .666 1.747D 103.1 1.386 
4.2 1.354 76.4 .400 1.091 49.7 103.0 .6550 1.528A 113.2 1.035 
L.64 6 .25  7.34 16 .81  2/2/1 68.7 6.2 15.0 ,461 7.660 111.0 




- .9  1.086 105.1 .315 1.228 288.8 509.1 .a41 1 . 6 1 5 A  102.4 ~ 1 1 0  
1.7 .638 107.5 .452 1.176 204.3 410.7 .645 1.7080 105.2 1.378 
4.3 1.278 72.6 ,348 .E96 76.6 126.3 .5840 1.2OSA 109.2 ~ 9 3 6  












1 . 7 4 1  
16.6 114.6 
. 7  902.4 










. 1 3 t  
.341 . 5 t 3  
t a 633 
.SO0 21.1 , 6 .0  -1.2 1.092 104.7 ,319 1.2S7 292.S 503.4 .E57 1.656A 104.3 . I 2 3  
,292 42 .1  20.5 1.8 ,62S 106.0 ,456 1 . 1 5 s  201.1 415.9 .628 1.6810 106.7 1.312 
e421 110.6 11.0 4.0 1.224 70.3 .348 .800 95.6 148.6 .S220 1.079A 104.4 ,865 
18.10 12.93 6.37 3 . 1 1  6.16 6.10 14.00 t / 2 / 1  46.9 36.4 24.9 ,339 4.642 154.7 




4-6020 4-8230 . Z B 1  32.7 
4-6290 4-6466.1 .281 45.9 





6 .31  
- 1 . 7  1.099 204.3 ,321 i.mi z 9 6 . t  491.4 ,871 1 . 7 1 1 ~  106.3 ,737 
1.6 .614 104.4 .461 1.136 198.2 420.3 -612  1.6600 108.1 1 - 5 6 ?  
3.6 1.189 66.6 .S I6  ,150 107.2 163.0 .4760 1.024A 99.4 e 8 1 9  




i8 .8  87.SL - .  
16.3 13.S 
t . 4  166.1 
-4.5 341.5 





-.E 1.075 106.4 .318 1.117 280.8 126.3 .E03 l.55lA 96.2 a616 
1.3 .E98 111.6 .477 1.306 219.3 395.5 -684 1.9330 101.3 1.410 
4 . 0  1.443 61.4 .530 1.497 25.0 62.6 .TO40 2.L89A 116.2 1.147 
t . 6 0  8.22 9.13 19.10 $?/ill 90.9 5.1 16.1 .304 6.223 90.6 
- a 6  l . O T 1  106.4 ~318 1.117 980.6 526.3 ,603 1.551A 98.2 ,818 
-2.0 .E91 111.2 .476 1.296 (18.1 397.7 ,679 1.9140 101.9 1.407 
4 . 1  1.449 80.0 .148 1.131 26.6 83.0 .8960 t.374A 117.0 1.154 
1.079 101.1 -313 1.198 t 6 4 . 6  520.3 .E23 1.17tA 96.9 ,667 
4.5 1.353 74.0 ,415 1.066 55.3 104.6 .636D 1.5401 1 2 4 . t  1,034 
t.12 6 . 1 3 ’  8 .31 11.26 W t l 1  76.1 9 . t  1 7 - 0  .S I6  6.176 114.0 
t.eo 6.2~ 0.02 is .50  w i t i  90.9 3.3 10.e ,440 1 1 . ~ 4 1  to.6 













4-7960 4-6240 -322 3.6 
4-6300 4-6460.1 ,367 32.9 
4-6460.1 4-8500 .345 196.6 
10.14 15.94 
4-’7960 4-6240 .3L2 3.8 
4-6300 4-6462.t  .S I3  36.0 
4 - 0 4 4 t . t  4-8IOO .370 197.4 
1 8 . W  11.02 
- 1 . 3  























4-7900 4-6240 ,311 11.0 
4-8300 4-6411.1 .356 36.9 
17.61 14.90 
4-8300 4-6478.3 .336 40.3 
16.94 14.tO 
4-04r i .8  4 - 8 5 i o  .so3 i80 .3  
*-oaoo 4-8840 .NU 1a.t 
4-04m.a 4-01co .4 t3  iei.3 
17.1 8 l . t  
-.6 193.6 
-L.O 3 3 s . t  
64 .1  66.5L 
10.6 -.a m . 1  100.3 
-1.3 334.8 

















T l U E  : 6 0  0113 
__ .. - . - - 
ARRIVE SPEED1 R A I  
SUNGBY SPEED3 RA3 
RETURN SPEEDS R A 5  
PROP AERO . 
4 - 0 2 4 0  .295 2 5 . )  
4-0483.4 .323 43.3 
4-8530 .449 180.4 
16-54 13.66 









I 1  V I  
I 3  v 3  




2 .81  6.29 
!!?-E!?_. 
4-1990 4-8210 .312 11.1 
4-0310 4-0413.9 .391 38.6 
18.68 i6 .02 
4-0000 4-8LSO .301 18.6 
4-8400.3 4-05LO -400 181.1 
17.00 15.19 
4-0413.s 4-esio .433 ias.2 
4-0310 4-0400.a .SM 41.0 
4-1990 4-OtOO .316 11.9 
4-83tO 4-0410.3 .44L 40.6 
4-0476.3 4-0510 .417 186.1 
LO.00 17.m 
1990 INBOUNC SWINGBI 
PSI LECCEN 
P S I  3 ECCEN 
P S I  5 ECCEN - DVD EVR- 
104.5 .312 
109.1 .471 






1 . 2 4 6  
1.179 
.136 
2/2 / l  


































-1 A- - 
P S I  2 
P S I  4 





- _ E  ._.._ 
MISSION DURATION : 520 D A Y S  
U I R S  ARRIVAL DATE i 2448240  
1 4  DEC 1990  
V 2 I e OECL2 R A 2  3PEEDP 
V 4 I 4 D E C L I  R A 4  SPEED4 
V 6 1 6 DECL6 RA6 SPEEC6 
tNC RAP DECLP E T A  PERIC _ .  _ -  -. _ _  
.710 - . o  19.1 112.4 . I 3 0  
1.379 - . I  - . 2  203.8 a 4 4 9  
.OS4 3.8 - 1 . 1  328.e .SO1 
1 1 4 . S  126.0 24 .7  8S.9L 1 . 0 4 3  
WARS A R R I V A L  OATE = 2448250 (24 DEC 1990) -- - --- - - --  -. 
1.2 -1.0 1.018 105.8 .313 1.195 284.0 524.8 .e21 1.168A 96.1 .6T1 -1.1 
20.0 2.8 .683 116.9 .SO4 1.291 el6.9 410.3 .640 1.9410 106.3 1.405 - .9  
14.2 4.1 1.351 72.5 .433 1.083 61.S 101.0 .6140 1.551A llS.4 1.031 3.4 
6.61 2.66 6.08 9.41 11.12 2/2/1 81.7 10.4 18.B .S2O 6.088 116.2 lL9.9 
3.1 -1.2 1.082 1OS.O .308 1.215 281.9 510.9 .840 1.590A 98.9 .E60 -.9 
20.5 2.4 .661 115.1 . 5 0 1  1 .241  212.7 416.t .620 1.8090 100.0 1.395 - . S  
12.2 4.1 1.265 69.2 .381 -871 81.4 132.7 .IS40 1.1091 111.1 ,919 3.9 
0.39 2.61 6.02 0.80 15.01 w e i i  74.0 r3.r e3 . i  .to4 I.OOL 1 4 3 . ~  it5.1 -- UAR6 A R R l V A L  OATE = L440L6O ( 3 JAN 1991) 
1.0 -1.2 1.077 106.0 .3iS 1.193 LOS.4 529.8 .e17 l.lO9A 94.9 -069 -1.1 
L1.t 3.5 ,704 lt0.8 ,539 1.355 tOl.0 413.5 ,695 t.0000 lO8.t 1.418 -1.0 
13.0 5 . 1  1.349 70.3 .414 14071 67.B 109.4 .I880 1.507A ltO.8 l.OC9 398 
6.68 t.68 6.09 10.84 18.B Wt/1  96.9 11.8 LO.8 .LO4 5.541 118.L 134.L 
17.0 02.s 











. 1 Le 







Y1SSIC.N DURATION = 560 D A Y 5  
Y A R S  ARRIVAL DATE P418200 
4 NOV 1990 
V 2 I 2 OECL2 RA2 SPEECP 
V 4 I 4 OECL4 R A 4  3PEEC.I 
V 6 1 6 OECL6 R A $  SPEED6 
INC RAP OECLP C T A  P E R 1 C  
OTOCOVER lIWE s 60 D A I S  1990 INBOUND SWINGBY 
-- - -_ 
LAUNCH ARRiVE-8PEEOl R A f  DECLl- - i  1 - V 1 - P S I  1 ECCEN SMA THE11 THE12 PERIH APHEL P S I  2 
DEPART 5WNG8Y SFEEO3 R A S  OECL3 I 3 V 3 P S I  3 ECCEN SUA THE13 THE14 PERlH APHEL PSI 4 
OWNGOY RETURN SPEEDS R A I  DECLJ 1 5 V 5 PSI 5 ECCEN SUA THE15 THE16 PERIH APHEL PSI 6 
PROP AERO OVL O V A  -EVA - D V O  -EVR -- TYFE SUN A SUN R -KAPPA - - - A  E -- _- -. __ --_ __ MARS ARRlVAL DATE : 2448200 I 4 NOV 1990) - 
4-1950 4-8200 ,343 339.6 - 8 . 9  - . I  1.065 108.0 . 3 3 0  1.121 212.5 526.5 ,156 1.499A 96.4 
4-8260 4-8462.4 .e34 35.5 14.8 . l  ,639 99.0 .393 1.141 194.6 393.9 .693 1.5890 99.4 
4-8462.4 4 - 8 5 1 0  . 281  189.4 17.9 3.8 1.356 80 .6  .310 1.097 35.6 99 .3  .6910 1.502A 111.2 
11.58 12.31 7.22 3.27 6 .67  5.09 16.10 2 /2 /1  8 9 . 1  5 . 8  9 . 5  ,128 12.075 
.682 -1 .8  11.7 5 4 . 4  a l S 5  
1 .369 1.6 8 .7  191 .6  e287 
1.031 1 . 7  -2 .8  342.6 ,393 
102.8 8 5 . 5  16.6 91.00 8 . 0 8 7  
. 3 3 5  347 .1  - 5 . 9  - .1  1.070 107.3 .325 1.148 276.1 520.1 . T 7 5  1.522A 99 .1  .694 -1 .8  14 .0  67 .0  - 1 5 2  
,224 40.3 18.7 a9 ,628 9 7 . 1  ,404 1.122 1 9 0 . 1  404.1 .669 1.5150 102.3 1.363 1.1 4 . 4  195.7 -332 
.332 180.6 14.8 3 . 9  1.290 16 .0  .311 ,921 64 .1  123.5 .6300 1.213A 107.7 .953 2.8 -1 .0 339.0 -322 
5 . 1 0  11.90 1-05 3.20 6.60 4.85 14 .61  2/2/1 16.6 11.9 18.1 .545 6.314 143.8 113.7 36.1 11.4L 2 . 9 1 9  
-329 354.6 - 2 . 8  - . I  1.018 106.9 ,324 1.173 219.6 513.6 ,193 1 . 5 S 3 A  101.5 -107  -1 .8  15 .6  79.3 * I 5 5  
.218 44.8 20 .9  1.2 .619 95.5 .413 1.109 181.9 410.6 .650 1.5670 104.2 1.359 - 9  3 .2  199.6 .S65 
4.92 11.65 6.95 3.27 6.68 4 .10  13.59 2/2/1 64 .6  33.0 23.0 .452 5.020 156.0 120 .7  24 .0  80.6L 1 . 8 1 1  
e327 1.9 .3 - . l  1.082 i06.5 .321 1.201 283.1 501.2 .BO8 1.594A 103.7 . I 2 1  - 1 . 1  16.5 90.5 -185  
-214 4 9 . 6  22 .1  1.3 .611 93 .9  ,423 1.097 185.4 416.1 .633 1.5620 105.9 1.35s .8  2 . 6  203.5 -395  
.395 119.3 9 .7  3 .3  1.206 11 .2  .326 . 7 1 3  9 9 . 1  160.9 ,5210 1 .025A 98.8 .e43 3 .3  -1.3 324.8 e229 
4.95 11.48 6.89 5.47 6.87 4 .19  13.01 2 /2 /1  53.8 50.7 25.1 .385 4.603 162.3 125.9 11 .6  84.1L 1.388 







4- 7990 4-8200 
4-8260 4-8481.5 
4-8487.5 4-8550 
-326  9 . 1  3 .3  - . 2  1.090 106.3 ,334 1.234 286.5 500.8 ,822 1.646A 105.9 .73? - 1 . 7  16 .8  100.3 a179 
-210  55.4 24.5 1.5 .603 92 .1  .436 1.085 182.7 421.6 .612 1.5580 107 .6  1.352 e 7  2 .1  2 0 7 . 9  e 4 2 8  
.428 182.9 1.5 2.9 1.182 69.3 .354 .139 108.4 111.9 .4180 1.001A 94 .4  .811 3.5 - 3  2 316 3 ,219 




















16.2 6 . 1  
63.2 26 .3  
188.6 5 .6  
11.38 6 . 9 0  
31.2 8 . 9  
25.5 18.0 
199.2 - 7 1 . 1  
12.85 7.04 
- . 2  1.099 
1.8 .593 
2.4 1.162 
4 . 1 1  7.57 
-1.1 1 .121  
2 . 1  ,658 
-9.8 1.264 
5 .21  8.59 
106.1 .344 1.213 2 9 0 . 0  494.5 ,835 1.711A 107.9 . I 5 3  - 1 . 6  
8 9 . 1  .453 1.072 119.7 421.9 . 581  1.556 109.7 1.348 - 7  
6 1 . 1  -390  .I15 115.4 179.6 .4360 .993A 9 0 . 2  .185 3 . 1  
4.48 13.04 2/2/1 36.5 85 .4  24.9 .214 4.635 170 .4  135.7 
105.9 -376 1.378 291.2 482.2 .e59 1,8961 111.7 ,192 - . l  
102.5 .381 1.172 201.6 347.2 .119A 1.6250 86.4 1.383 -1.1 
90.2 . 1 5 S  ,856 358.2 545.1 .724 ,989 8 9 . 1  .926 12.9 
5.81 13.09 2/1/2 2 3 . 1  9 0 . 1  6 5 . 1  1.115 1.844 94 .7  204.1 
18.8 108.6 ,196 
1.8 2 1 3 . 3  .488 
-S.5 3 0 9 . 9  .2S1 
9 .6  90.60 ,997 
18 .3  122 .1  ,239 
- 6 . 6  213 .1  ,226 
4 4 . 6  302.6 ,234 
-63 .3  10.9L .BO1 
4-8020 4-8200 







4-6445. 1 1-8600 
3s.s 18.2 
25 .0  1 9 . 1  
189.0 -69.3 
12.89 7.14 
1.2 1.13s 105.9 .599 1.449 300.9 476.2 .871 2.026A 113 .5  .E14 -3 .0 11.2 125.3 ,287 
3 .4  .658 102.2 .382 1.114 201.3 360.1 .725 1,6230 9 0 . 0  1.382 -1 .7  -11.0 203.4 ,211 
-9 .0  1.262 88.9 . 1 5 5  . 3 5 7  8 .1  191.8 ,7240 .990 8 1 . 9  .929 12.3 4 3 . 2  302.5 ,227 
5.92 9 .30  5 . 1 5  12.98 1/1/2 2 0 . 1  96 .3  59.0 1.346 2 . 0 3 0  95 .8  1 8 1 . 7  -70.7 83.6L 1 .387  
43 .1  17.8 .4 1.151 105.8 .426 1.539 304.6 470.4 .e83 2.195A 1 1 5 . 1  .e39 -2.2 12.1 130.4 e293 
23 .8  21 .7  6.6 .655 101.5 .382 1.168 199.9 312.6 .721 1.6140 93.5 1.878 -4 .8  -28.2 194.4 ,242 
179.8 -70 .1  -10.4 1.261 81 .5  .159 . e 5 8  18.3 198.3 . l e 1 0  .994 86 .6  .931 13.8 43.5 302.7 e254 










-4- 7980 4-8210 
4-8270 4-8483.L 
4 - 8 4 0 3 . 1  4-8540 
4-1990 4-8210 
4-8270 4-8488.1 
4-6488.1 4 - 8 5 1 0  
4-8000 4-8210 
4 -82?0  4-S493.6 
4-8493.0 4-8560 




540 .1  -9 .3  
34 .8  1 5 . 5  
188.5 11 .2  
13.05 7.31 
341.1 - 6 . 3  
3 9 . 1  18.1 
1 8 0 . 1  14.3 
12.50 1.08  
-.3 1.064 108.3 .333 1.125 271.7 531.2 . 1 5 0  1.5OlA 94.3 .673 -1.8 10.9 49.9 .157 
.I .641 102.3 ,408 1 . 1 5 1  199.3 396.9 .686 1.6290 100.5 1.373 1 . 5  0 . 5  191 .1  , 501  
3.9 1.356 19.4 .378 1.096 3 9 . 1  100.2 .6820 1 . 5 1 O A  111 .7  1 . 0 3 1  2.0 - 2 . 8  342.0 ,402  




















1 1 . 1 4  
- . 3  1.069 107.4 .325 1.14s 215.4 524.9 ,172 1.517A 9 7 . 0  .684 -1.1 13.4 6 2 . 2  ,148 
1.1 .628 100.4 .416 1.136 195.3 405.9 .663 1.6090 103.1 1 .361  .9  3.3 196.3 ,348 
4 .0  1.287 7 5 . 1  ,325 - 9 1 5  67.4 124.6 .6180 1.2i2A 108.1 .949 2 . 8  -1 .0 338.2 ,329 
3.11 6.52 5.42 14.78 2 /2 /1  8 6 . 1  1 8 . 1  18.9 .496 6.088 143.4 115.6 36.5 78.1L 2.522 
3 5 5 . 1  
4 3 . 1  
118.5 
12.13 












-3 .2  
co.1  
11.8 
6 . 9 1  
- . z  
22 .1  
9 .5  
8 . 8 0  
2.6 
23 .7  
1 .4  
6 .13  
5.2 
25.4 
s . s  
8 .70  
-.3 
1.3 
3 . 8  






1 . 6  































95 .8  
68.9 
4 .90  
105.1  
93.4 






































,792 1.541A 99.5 .695 
-645 1.5960 104.8 1.362 
.ti590 1.081A 103 .6  .E82 
23.6 ,419 4.899 1 5 5 . 5  
-1.1 
. 7  
3 . 1  
122.2 
-1.0 
. 6  
3 . 4  
121.2 
- 1 . 5  
.I 
3 . 5  
131.7 
-1.4 
9 5  
3 .1  
136.4 
1 5 . 3  1 5 . 0  
2.4 200.4 






, 1 5 0  
, 401  
.234 
.e79 
. I  eo 
.436 
,223 








. 3 2 l  1.191 
.433 1.107 
-335  .168 
13.09 2/2/1 
,809 1.514A 101.8 . T O 8  
,628 1.5860 106.4 1.358 
. 5 l O O  l.OZ5A 98.9 . 8 3 1  
25.6 .364 4.519 181.8 
16 .8  61.3 
1.9 204.3 
- 1 . 6  324.1 
18 .1  84.9L 
,324 1.220 
,443 1.094 
.361 . I 3 6  
12.91 2 /2 /1  
,824 1.616A 104.0 .722 
.609 1 .5180  108.0 1.355 
,4100 1.001A 94.4 .e06 
25.9 . 3 i 6  4.457 166.1 
1 1 . 1  98.4 
1.8 208.1 
- 3 . 4  315.9 
13.8 87.8L 
.351 1.253 
. 4 5 7  1.079 
.392 ,113 
13 .01  2/2/1 
.838 1.668A 106.0 ,737 
. 5 8 T  1.5120 109.8 1.350 
.4340 .993A 9 0 . 2  . 783  
21.3 ,271 4.563 169.8 
11.3 108.0 
1 . 3  213.8 
- 1 . 5  309.9 
1 0 . 2  90.60 
4-0040 4-8210 -324 42 .0  
4-8270 4-6445.7 ,288 25.6 
4-0449.1 4-8600 . 2 3 4  180.1 
19.07 13 .31  
- -  . . . 
4-7950 4-8220 .35S 340.7 
4-8200 4-S486.? .289 34.9 
4 - 8 4 6 8 . 1  4-8510 .332 161.6 
17.39 13.95 
22.6 1.8 1 . 1 3 1  104.9 .394 1.466 504.3 415.5 ,888 2.044A 
20.5 3.9 .664 105.3 -399 1.198 206.2 373.9 ,120 1.61SO 
-68 .9  -10.0 1 .261  87.5 ,159 ,858 1 8 . 3  198.2 .721D .994 
6 ~ 8 5  5 . 1 7  9 .13 6.46 13.30 l / l / l  2 0 . 1  101.0 56.9 1.1C1 
- - ._ WARS ARRIVAL DATE : 2448220 (24 NOV 1990) - 
- 9 . 1  - . I  1.064 108.1  .340  1.125 210.8 f 3 6 . 7  .743 1.107A 
16.4 4 . 0  1.355 7 8 . 0  .388 1.094 44.5 101.4 .67OO 1.519A 
7.46 3.44 6.84 6.48 16.50 2 /2 /1  108.0 7.2 13.0 .546 
16.5 1.0 .646 105.8 ,426 1.179 203.9 400.2 .617 i .6810 
113.2 
9 3 . 9  
88.8 






- 2 . 1  
13.4 
118.7 
1 .8  
- 1 2 . 5  
4 3 . 0  
-73.3 
131 .1  
192.6 
502.6 
100.50 1 . 2 0 8  
4 6 . 2  . 1 6 3  
192 .1  . 3 3 e  
341.2 .413 
8 8 . 4 L  4.e68 
92 .2  
101.7 
112.4 





-1  .s 
1 .o 
2 . 2  
110.1 
1 0 . 4  
4 . 1  
- 2 . 3  
70.7 
4-7960 4-8220 .310 348.2 - 6 . 6 ’  -.I 1.068 1 0 7 . 1  .328 1.142 214.7 529.6 .168 1.517A 95 .0  .614 - 1 . 1  12.8 57.8 -148  
4-8280 4-8414.4 ,274 38.8 18.9 1.4 .632 103.9 ,432  1.153 199.9 408.2 .655 1.6520 104.0 1.372 e 8  2 . 1  197.1 -399  
16.38 13.28 1 - 1 1  3.13 8 .53  6.10 14.94 2 /2 /1  96 .6  19.7 19.9 .440 5.198 143.2 117.8 36.S 8 o . l L  2.113 
4-8474.4 4-8520 .369 180.8 13.8 4 . 1  1 .283 13.9 .335 ,906 11.7 126.4 .6030 1.210A 108.6 .943 3 .0  -1.0 337.2 -337  
4-7970 4-8220 .328 355.8 -3 .6  -.I 1.012 106.9 .321 1.162 218.4 S23.3 .189 1 . 5 3 5 A  97.8 ,685 -1 .6  1 S . O  70.2 
4-8280 4-8479.8 .264 42.4 20.4 1 . 5  . 6 2 l  102.3 .438 1.135 196.8 413.7 .638 1.6330 105 .7  1.367 a 5  1 . 6  201.3 -398  
4-8479.0 4-C530 ,398 179.0 11.4 3.8 1.231 71.5 .331 . E l l  91,s 141.4 .5420 1.0801 103.9 ,875 3.3 -1.0 331.0 * Z l t  
15.73 12.16 8.93 2 . 9 1  6.38 1.83 13.82 2/2/1 8 4 . 1  35.1 24.2 .380 4.172 1 5 5 . 1  123.9 24.6 82.9L 1.434 
4-7980 4-8220 .320 2.9 - , 7  - . 5  1.017 106.2 . S i 8  1.184 282.0 511.0 .e08 1.561A 99 .9  -696  -1.1 16.5 83.2 
4-8260 4-6484.5 .2S5 46 .1  21 .8  1.6 .611 100.8 .445 1.120 194.1 418.4 .621 1.6190 107.1 1.362 - 4  1 .2 205.4 e 4 2 3  
15.32 12.37 6 .76  2.95 6,36 3.61 13.21 2/2/1 1 1 . 5  52.4 26.1 .335 4.432 161.3 l28.I 1 8 . 4  86.OL 1 . 1 5 1  
4-8404.5 4-0540 .423 180.4 9 . 2  3 . 5  1.197 69.8 .348 .760 103.8 162.1 .4950 1 . 0 2 4 ~  99 .1  .a29 3.5 - 1 . 9  3 ~ 3 . 2  .e42 
4-7990 4-8220 .314 10.1 2 . 1  - . 6  1.083 1OS.8 .318 1.210 285.6 S10.8 .82S 1.S94A 102.1 e109 -1.4 17.4 95.5 -14s 
4-8280 4-8489.L .247 50.6 23.2 1 . I  .601 99.1 .454 l.lO¶ 191.3 423.1 .604 1.6060 108.6 1.358 - 4  1.0 209.8 - 4 1 0  
4-8489.2 4-8550 ,450 184.0 1 .2  3 .0  1.174 68 .1  .313 . I 2 9  111.6 112.4 ,4580 1 . O O l A  94.5 .799 3 . 8  - 3 . 1  5 1 5 . 4  . e30  
11.09 12.04 6,64 3.05 6.46 S.40 13.02 2/2/1 59.7 10.0 26.4 .e97 4.362 185 .6  133.1 14.L 80.6L 1.003 
MARS ARRXVAL DATE = 2448230 I 4 DEC 19901 -- 
4-7910 4-8230 - 5 8 5  341.3 - 9 . 7  - . d  1.064 109.2 .348 1.126 269.8 140.0 .134 1.518A 9 0 . 0  a656 - 1 . 7  10.1 43 .5  ,174 
4-8290 4-8469.1 . 3 2 l  31.0 17 .6  1 . 5  .654 109.4 ,448 1 .201  408.4 403.8 .666 1 . I410  103.1 1.386 .I 1.7 192.7 -361  
4-0489.1 4-8510 .361 181.0 15.6 4.2 1.354 16.4 .400 1.091 4 9 . 1  103.0 .655D 1.528A 113.2 1 . 0 3 S  2 . 6  -La1 340 .5  -427  
18.67 15.01 1.08  3.86 7.06 I . 3 4  16.81 2/2/t 115.9 8.2 15.0 .461 I . 6 8 0  111.8 118.3 01 .5  01.3L 3.073 
4-7960 4-8230 .340 340.7 -6 .8  -.8 1.068 108.0 .333 1.142 273.8 134.0 .161 1.522A 93.0 e665 -1.8 12.4 53.7 - 1 5 3  
4-8290 4-0470.2 .a05 39.2 19.3 1.7 .638 101.5 .452 1.176 204.3 410.7 .645 1.7080 105.2 1.318 - 3  .9  198.0 .395 
4-847O.t 4-85ZO .39d 181.0 13.2 4.3 1.278 72.8 ,349 .a98 16.0 128.3 .SO40 l .209A 109.2 -930  3.L -1.1 335.9 .348 
i 7 . 4 0  14 .11  7.28 3.22 6.63 8.89 15.18 2/2/1 101.1 20.9 20.9 ,385 5.5tl 143.0 ltO.3 30.4 81.8L 1.741 
4-7970 4-8230 .331 358.1 -3.9 - . 8  1.071 107.1 ,323 1.160 e l I . 1  527.9 . T O 5  1.534A 95.6 - 6 I 5  - 1 . 5  14.0 05 .8  , 140  
4-8290 4-8461.5 .e92 42.5 20.5 1.8 .625 106.0 .456 1 . 1 5 5  201.1 411.9 .628 1.0810 108.I 1 . 3 I 2  .L .I L O t . 4  . 4L l  
4-0481.8 4-8550 .421 119.8 11.0 4.0 1.224 70 .3  ,548 .600 95.8 148.8 .IL2D l.OI9A 104.4 .EO5 3 . 0  -1.3 329.7 . L O 8  
10.50 13.55 8.99 P.06 6 .3 I  6.50 14.00 2/2/I 93.9 30.4 24.9 -339 4.04L lS4.Y 125.9 24.6 84.4L %.e54 
233 
STOPOVER TIME s 60 DAYS 1990 INBOUND SWINGBY MISSXCN DURATION : 1 6 0  O M S  
MARS ARRIVAL C A I E  i t 4 1 8 2 3 [ 1  
4 CEC 1990 
LAUNCH A R R I Y E a P E E O l - -  R A l  <EC<i?i - V - i - P c - l - E C E N -  -$MA THE11 THE12 ^PERIH -APHEL P S I  2 -  V 2 I 2 DECLO R A 2  SPEECP 
DEPART SWNG8Y SPEED3 R A 3  DECL3 I 3 V 3 P S I  3 ECCEN SMA THE13 THE14 PERIH APHEL P S I  4 V 1 I 4 O E C L I  R A 4  JPEEC4 
8wNGBy RETURN 8PEECS R A I  OECL5 1 5 V 5 P S I  5 ECCEN SMA THE15 THE16 PERIH APHEL PSX 6 V 6 I 6 DECL6 RA6 SPEEC6 
PROP AERO DVL D V A  EVA DVD EVR 1YPE SUN A-SUN R A T P A - - - A  - E -1NC - R A P  DECLP ETA CERIC ___ 
4-7960 4-8230 .S20 3 . 3  -1.0 -.7 1.076 106.3 .3177.180 261.5 521.8 .806 1.1553A 98.1 - 6 8 6  -1.4 1 6 - 4  78.6 -134 
4-8290 4 -8486 .1  -281 45.9 21.7 1.8 .614 104.4 .461 9.136 198.2 420.3 -612 1.6600 108.1 i.367 e 2  .?I 206 .7  . d ( J  
4-846a.l 4-8510 ~ 4 4 5  181.3 8.9 3.6 1.189 68.6 .366 .750 107.2 163.0 . 4 7 6 0  1.024A 99.4 ,819 3.7 -2.4 322.0 ~ 2 5 2  
15-67 13 .04  6.76 e.84 6.25 6.27 13.38 2/2/1 81.2 53.6 26.6 .304 4 .340  160.9 110.6 18.6 87.3L 1.011 
MARS ARRIVAL DATE = 2448240 (14 OEC 1990) - - 
4-7910 4-8240 a377 342 .0  -9.8 - . 8  1.065 109.9 .360 1.128 268.6 544 .0  .722 1.533 87.8 .646 -1.8 10.1 4 1 . 9  - 1 8 7  
4-0300 4-8471.9 - 3 5 8  36.9 18.8 2.1 -667 113.1 .474 1.243 212.8 406.9 .654 1.8320 104.7 1.395 - . e  - . 6  193.6 * J Q f J  
4-0*71.¶ 4-81110 -395 186.5 14.9 4.5 1.353 74.6 .415 1.088 5 5 . S  104.8 .636D 1.540A l i 4 . 2  1.034 2.9 -2.0 339.2 *444 
t 0 . 2 2  S6.26 7.95 3.95 1.3s 8.31 17.26 2/2/1 122.6 9.2 11.0 ,386 6.778 114.0 124.9 6 4 . 5  86.5L  
- -. . -- - WARS ARRIVAL DATE ss L448L5O (L4 OEC 1990) 
4-7960 4-8180 .38S 549.9 -? . I  -.9 1.068 109.1 .350 1.144 PT1.7 342.L .743 1.145 88.8 ,849 -1.6 1L.L 48.9 ,173 
CO.La 88.49 7.8n 3.84 V.04 8.80 13.61 t / W l  lt0.3 t3.V t 3 . 1  .LO4 5.OOt 143.3 It8.7 18.1  84.SL 1.13T 
4-0310 4-040o.a .37s 41.11 eo.3 t.4 .e61 11s.i .sot 1.245 e ie .1  4ie.e .em i.oeso 100.0 1 . m  -.I -1.4 eoo.~ .4eo 
4-040o.a *-omto .4eo m . 7  1e.t 4.7 i.ee.1 8s.e .si7 , e n  07.4 ~ 3 1 . 7  .s340 ~ . L O B A  i 1 i . i  .e19 3.9 -1.0 as5.i 
234 
MISSION OURAllON 0 
M A R S  ARRIVAL OATE = 
4 
STOPOVER TlME a 60 D A Y S  1990 INEOUND SWlNG6Y 
LAUNCH ARRIVE SPEED;- RAI  OECLl 1 I V 1 --PSI - 1 r C  .-;MA- THE11 THE12 PERIH APHEL - P S I  2 V 2 I 2 DECL2 R A Z  
DEPART SUNGBY SPEED3 RA3 OECL3 I 3 V 3 PSI 3 ECCEN SUA THET3 THETO PERIH APHEL PSI  4 V 4 I 4 DECL4 RA4 SPEEDI 
SWNGBY RETURN WEE05 R A S  DECLS I 5 V 5 PSI  5 ECCEN SMA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 OECL6 R A 6  SPEED6 
AP _-DECLP ETA CERIC 
-- - -_ - - .  __ __. 
AERO OVL OVA EVA OVO EVR TYPE SUN-!-SUN U-??LA--:A- -_-  ___ MARS ARRIVAL OATE = 2448200 ( 4 NOV 1990) -- - 
4-7910 4-8200 
4-8260 4-6487.5 











































































S . 6  
1.05 












-.I 1.065 108.0 
1.5 ,603 92.1 
2.9 1.182 69.3 
3.27 6.61 4.51 
- . l  1.070 107.3 
1.6 ,193 89.7 
2.4 1.162 67.1 
3.20 0.60 4.46 
- . I  1.082 106.5 
2.7 .658 102.5 
-9.8 1.264 90.2 
3.47 6.87 5.81 
- . 2  1.090 106.3 
3.4 .658 102.2 
-9.0 1.262 88.9 
3.77 7.17 5.75 
- .E 1.099 106.1 
6.6 .655 101.5 
-10.4 1.261 87.5 












. 1 5 5  
13.09 
.334 1.234 286.5 500.8 
.382 1.174 201.3 360.1 
.1s9 .a57 8.1 191.6 
12.96 2/1/2 44.5 96.3 
.344 '1.273 290.0 494.5 
.382 1.168 199.9 372.0 
.159 .e58 18.3 198.3 
i3.42 2/1/1 36.5 100.7 
IVAL OATE e: 2448210 (14 N 
l . l Z ?  272.5 526.S 
1.085 182.7 421.6 
.739 108.4 171.9 
2/2/1 89.1 69.0 
1.148 276.1 520.1 
1.072 179.7 427.9 
.7lS 115.4 179.6 
2 / 2 i l  76.6 85.4 
1.201 283.1 507.2 
1.172 201.6 341.2 
.a56 358.2 545.1 
2/1/2 53.8 90.7 
$756 1.499A 
.612 1.5580 






























































1 3 5 . 1  













9.6 90.60 -997 
16.5 90.5 , 165  
-6,6 E l 3 . 1  -226 
44.0 102.6 -234 
-63.3 70.9L -991 
16.8 100.1 .I79 
-11.0 203.4 ,211 
43.2 302.5 a227 
-70.7 83.6L 1 . 3 8 1  
10.8 108.6 .is6 
-28.2 194.4 .24L 
43.5 302.7 .254 
-80.5 99.40 L.788 -_ ____. 
.347 340.1 -9.3 - . 3  1.064 106.3 .333 1.125 271.7 531.2 ,750 1 . 5 0 1 A  94.3 -073 -1.0 10.9 49.9 , 1 5 1  
,228 52.4 23.7 1 . 0  ,601 95.6 .443 1.094 187.1 422.1 .609 1.5780 108.0 1 .355  - 5  1.8 2fl8.7 e430 
,436 183.3 7.4 2.9 1.179 68.9 .381 ,736 109.6 172.1 .4700 1.OOlA 94.4 .808 3.5 -3.4 315.9 .e23 
15 .12  12.21 1.31 3.31 6.71 4.90 12.91 2/2/1 99.0 69.4 e5.9 .316 4.417 100.1 131.7 13.8 87.81  1.092 










5 .5  2.4 
7.08 3.11 




I 1.069 107.4 .325 1.145 271.4 524.9 .772 1.517A 97.0 .OB4 
.591 93.4 .417 1.079 184.0 421.0 ,587 1.5720 109.8 1.350 
1.161 66.9 .392 .713 l l S . 8  119.6 .4340 -993A 90.2 ~ 7 8 3  
6.52 4.76 13.07 2/2/1 86.7 85.4 25.3 .271 4.503 169.8 
1.086 106.0 .324 i.220 286.1 105.6 ,824 1.616A 104.0 -722 
I .669 106.1 .399 1.207 207.8 361.8 ,725 1.6900 90.5 1.390 , 1.262 88.9 ,155 .a51 6.2 191.8 ,7240 a990 67.9 ~ 9 2 9  
t 0.77 6.81 13.00 2 / i / 2  S1.0 96.0 84.P 1.269 1.883 94.4 
-1.7 13.4 02.2 ,148 
.I 1.3 213.8 ,471 
130.4 10.L 90.80 .963 
3.7 -9 .5 aos.9 .e33 
-1.1 17.1 90.4 e160 
-1.0 - 0 . 5  200.4 .LIB 
191.8 -04.1 87.1L 1.120 
12.7 45.0 3oe.s ,232 
-317 18.9 3.2 - . S  1.093 105.7 .331 1.e53 289.0 499.6 .e36 1.608A 106.0 .I37 -1.4 17.3 108.0 ,174 
.e88 25.6 20.3 3.9 ,664 105.3 .399 1.198 206.2 373.9 .I20 1.8750 93.9 1.380 -2.1 -12.5 192.0 .e34 
.e34 180.5 -68.9 -10.0 1.261 87.1 .159 .E58 18.3 190.0 .I210 .994 80.8 . S a 1  13.4 43.0 302.0 ,241 
18.82 13.10 0.70 3.06 7.08 8.46 13.30 W l / l  4Z.5 101.0 56.9 1.101 2.097 95.0 170.7 -13 .8  100.50 1.808 
235 
4-8436.9 4-8190 ,211 189.0 
16.23 12.96 
4-rs60 4-8200 .335 ~ 4 7 . 1  
4-8280 4-8445.7 .264 23.8  
4-844S. l  4-8800 ,243 119.8 
. 18.08 12.89 
4-7950 4-8210 A47 340.1 
4-8270 4-8431.0 .e94 29.1 
4-8487.0 4-8590 -298 166.6 
17.25 13.98 
4-1960 4-8ci0 3 4 7 . 1  
4-aria 4-8441.7 . e m  89.6 
4-8448.7 4-0600 .e34 180.1 













- . I  














6 .67  5 . 7 5  
.330 1.127 272.5 526.3 
- 3 8 2  2 . i 7 4  201.3 360.1 
.I55 .85? 8.1 199.8 
12.98 89.1 96.3 
STOPOVER T I N E  2 80 D A Y 8  1990 INBOUND SWINGBY M I S S I O N  DURATION = 640 D A Y 9  
M A R S  ARRIVAL OASE = 2448200 
4 NOV 1990 
LAUNCH ARRIVE SPEED1 R A I  D E C L l  I I V 1 PSI 1 E C i E N - S M k - h i E T l  THE12 PERIH - A P H E L - P S I - Z - Y  2 -  -1 e DECLe RAP SPEEDe 
OEPART SWNGBY SPEEDS RA3 OECL3 1 J V 3 P S I  3 ECCEN SMA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 DECL4 R A I  SPEED4 
5WUGBY RETURN 8PEEO3 R A 3  DECLS I J V 5 PSI I ECCEN SWA THE15 THE16 PERIM APHEL P S I  6 V 8 I 6 DECL8 R A 8  SPEED6 
PROP AERO DVL OVA EVA DVD EVR TYPE SUN-j-SUN-R KAPPA -A E -tNC_-RAC-?ECLP- ETA _._CERIC 
- . - __ __ _ _  - I 







- 7 0 . 1  
7 .05  
1.070 107.5 
, 6 5 5  901.3 
1.261 67.5 
6.60 5.83 
- MARS ARRI 
.325 1.148 276.1 520.1 
.382 1.168 199.9 372.8 
.is9 .a58 18.3 198.3 
13.42 2 / l / l  76.8 100.7 
V A L  DATE = 2448810 (18 N( 
i.069 107.4 
,664 101.5 
1.t61 87.3 e.** ..4* 
, 7 1 1  . l . ¶ l T A  91.0 .664 -1.1 13.4 6 C . 1  .I48 
.?LO 1.8750 6S.9 1.3IO -8.1 -18.5 l W . 6  .E34 
B6.8 1.101 L.091 81.0 17a.T -11.1 100.10 L.tO8 
.rtio .e94 60.6 . *s i  is.4 43.0 mc.e .e47 
236 
OUND W I NGBY 
6.12 
237 
U133lON DURATION E 480 D A Y S  
DATE = 2448180 
6 JUN l99e  
3fOPOVER TIME I 60 0113 1993 OUTBOUNO SWINGBY 
___I_ ---- - -- .-________ 
LAUNCH SWNGBY SPEED1 R A l  OECLl 1 1 V 1 PSI 1 ECCEN SMA fHET1 THETZ>ERlH APHEL 
5WNGBY ARRIVE SPEED3 RA3 OECL3 1 3 V 3 PSI 3 ECCEN SMA ?HE13 THE14 PERIH APHE 
DEPART RETURN SPEED5 R A 5  OECLS I I V 5 PSI 5 ECCEN SMA W E T S  THE16 PERIH APHE 
PROP AERO OVL O V A  EVA O V O  EVR TYPE SUW-A.-SUN-R-KAPPA - A  -- --_. _ _ _ ~  ---- __ 
4-8120 4-5664.6 .I84 228.2 -20.6 
4-8664-6 4-8780 -354 138.4 6.7 
4-8040 4-9000 ,217 ' 3 8 . 7  10.3 - 
4-8530 4-8666.2 .el1 227.8 -19.6 
4-8666.2 4-8780 .370 138.6 6.3 5 74.8 .398 1 
4-8840 4-9010 .188 37.0 8 .1  - 6 82.3 ,353 1 
14.75 8.89 4.91 1 4 3.98 15.61 2 
4-8540 4-8668.L .e53 230.1 -19.2 
4-8666.L 4-8780 .393 138.9 5.6 
4-8840 4-9020 .165 34.4 5.4 -1.9 .IO6 83.6 .309 1.104 165.4 272.4 .762A 1.441 73.0 1.061 .I - 1 4 . 7  314.1 *310  
14.96 6.99 5.12 1.96 9.34 3.47 14.58 2/1/1 52.9 17Y.3 17.7 .389 6.490 17.4 30.1 11.2 95.10 t.138 
4-85SO 4-8670.1 .297 234.4 - 1 9 . 3  . l  .E96 107.7 .319 ,829 220.0 410.9 ,131 1.1260 109.0 1.245 3.4 904 125.6 .42L 
4-0670.1 4-8780 -422 139.6 5.4 1.8 1.337 71.9 ,419 1.032 6 1 . 8  157.0 .6000 1.464A 104.9 .690 - S O  8 . 3  2 4 - 6  *e74 
4-8840 4-9030 .147 31.3 2.2 -2.1 -722  84.8 .273 1.132 165.0 282.9 .822A 1.441 75.9 1.070 e 0  - 1 2 . 6  316.0 ,273 
15 .51  9.42 6 . 3 1  0.09 9 . 4 7  3 .11  13.74 2/1/1 14 .1  174.1 14.4 ,330 7.971 17.0 40 .5  S6.1 94.30 Le317 
MARS ARRXVAL DATE 2448790 116 JUN 1992) - _- __ . 





4-8520 4-8665.0 -181 230.3 -20.6 
4-8665.0 4-6790 .354 138.8 7.0 
4-6850 4-9000 . e l 9  37.8 10.1 
14.29 9 .15  4.43 
- .4 
1 .9 










97.8 .300 ,791 199.0 451.6 - 5 5 3  1.0280 108.8 1.222 3 . 1  1 1 . 6  117.3 
75.5 .385 1.038 55.2 160.5 ,6390 1.438A 101.4 .692 -1.1 6 . 7  23.6 
82.4 .421 1.023 169.3 250.0 .593A 1.453 65.2 1.028 . 6  -16.3 304.8 
4.72 17.20 2/1/1 61.9 169.0 21.7 .479 5.320 15.5  36.0 12.2 97.70 
4-8530 4-8667.3 . L l l  229.4 -19.5 
4-8667.3 4-8790 .370 139.0 6.6 
*-e810 4-9010 .189 35 .1  7.8 





100.9 -314 .798 206.3 451 .5  
74.6 .391 1.032 58.3 161.1 
83.8 .365 1.063 169.0 259.9 













JUN 1992) - 
107.5 1.227 
101.3 ,668 
6 9 . 0  1.045 
1 . 8 9 0  16.2 
3.5 l l . e  i i 9 . 0  
-1.0 6.7 22.9 
.6  -16.8 310.2 
37.5 13.3 96.60 
3.4 10.5 123.1 
- .9  6 . 7  21.8 
. 6  - 1 5 . 1  315.3 
S9.e 14.4 93.20 
3 .3  9.2 127.0 
-.8 6 . 6  20.5 
. 6  - 1 3 . 2  319.9 


















104.1 .332 .EO9 212.9 451.5 
73.4 .399 1.024 62.3 162.0 
81.1 -318  1.098 169.2 2 7 0 . 3  
3.50 14.78 2/1/1 63.5 177.9 
107.2 .317 .E24 219.0 451.1 
71.9 .411 1.013 67.2 163.0 
86.2 ~ 2 7 9  1.128 170.0 281.1 
3.14 13.88 2/1/1 64.8 171.3 









4-8140 4-8669.3 .e48 231.5 -19.1 
4-8669.3 4-8790 ,392 139.6 6 . 1  
4-6850 4-9020 .168 32.2 1.0 
14.25 8.94 5.45 
4-0350 4-8871.7 -291  235.5 -19.2 
4 - 6 6 I 1 . 7  4-8190 .42O 140.4 5.8 
4-8810 4-9030 ,149 28.4 1.8 
14.79 9.35 6 . 2 1  
4-8120 4-8667.0 .118 232.7 -20.6 - .3  .E51 9 7 . 3  .300 .788 197.8 452.3 .111 1.0250 108.9 1.220 3.5 11 .5  118.9 -355  
4-8667.0 4-8000 .351 139.8 7.4 2.0 1.336 75.3 .380 1.027 16.4 166.1 .6360 1.418A 98.3 .600 -1.1 4.9 19.4 e220 
4-8860 4-9000 .221 3 6 . 2  9 .7  -1 .7 .630 84.5 .436 1.013 172.8 247.6 .57lA 1.4S5 6 4 . 2  1.024 .4 -16.5 306.0 . 4 5 9  
13.98 9.25 4 . 3 9  4.73 8.12 4.88 lY .59  W l / l  72.8 167.9 21.1 .477 5.472 14.0 31.5 11.1 97.30 L.134 
4-8530 4-0660.4 ,207 231.2 - 1 9 . 1  -.e .e61 100.1 .313 .796 205.1 452.1 .546 1.0450 107.6 1.225 3.5 11.0 121.3 - 3 7 0  
4-8666.4 4-6800 .370 140.2 6.9 2.0 1.334 74.5 .380 1.022 59.2 166.5 ,6270 1.417A 9 0 . 2  .677 -1.0 4 .9  18.7 .e23 
4-8060 4-9010 .194 33.3 7.3 -1.8 .661 85.7 .376 1.056 172.8 257.9 .619A 1.413 88.2 1.042 -4 -S7.1 311.3 ~ 3 9 5  
13 .?2  8.92 4.80 4 . 8 0  8.19 4.12 10.17 W l / l  73.3 172.9 19 .1  e440 6 . 0 3 0  15.3 30.0 1 P . P  96.30 2.213 
4-8540 4-8670.4 .e43 232.9 -19.0 .O ,873 103.0 ,331 .BO6 211.8 452.1 .139 1.0730 108.5 1.231 3.4 10.2 124.1 a391 
4-86IO.4 4-8800 .391 140.8 6.4 2 . 0  1.331 73.4 .391 1.014 63 .1  167.3 .6140 1.413A 98.1 .671 - .9  5 . 0  1 7 . 7  ~ 2 2 7  
4-0860 4-9020 .170 29.4 4 .4  -1.8 .685 86.8 .326 1.094 173.4 268.6 .737A 1 .451  71.8 1.057 .4 - 1 5 . 1  316.2 .339 
13.87 8 . 9 6  1.37 4 . 9 1  0.29 3.59 14.98 W i l l  74.3 177.8 16.6 .394 0.940 15.5 4 0 . 0  1 3 . 0  95.10 L.343 
4-0510 4-8872.0 .286 230.7 -19.0 .3  .e89 106.0 .314 .E20 El7 .9  412.1 .529 1.1110 109.7 1.239 3.L 9.0 128.4 -418 
4 - 0 6 I 2 . 0  4-8800 .418 141.7 1.8 1.9 1.327 71.9 .407 1.005 6?.0 168.1 .1960 1.413A 97.9 .664 - . 7  5 . 0  16.5 a253 
4-0860 4-9030 , 1 5 4  24 .9  1.1 -1.9 .TO4 8 7 . 0  .LE8 1.127 174.5 279.6 .805A 1.449 75.0 1.080 .4 - 1 3 . 0  320.1 .e80 
14 .41  9 .31  6 . 1 1  1.08 0.44 3.24 14.01 2/1/1 75.4 176.2 13.0 .341 8.409 15.4 45.3 13.4 93.00 L . 5 7 1  
4-0100 4-8675.0 .a34 242.1 -19.2 - 7  .SO6 110.0 .363 ,840 223.4 452.1 .518 1.1610 111.2 1,210 L.9 7 .6  133.0 . 4 5 0  
4 - 0 6 I 5 . 0  4-8000 . *SO 143.0 1.3 1.9 1.321 70.2 .422 .992 73.3 169.2 -5730 1 . 4 1 l A  9 7 . 7  .654 -a6  4 .9  15.0 - 2 4 1  
4-0060 4-9040 .143 20.3 - 2 . 2  -2.0 ,719 80.7 .213 1.151 176.0 L91.5 .O62A 1.447 77.0 1.076 ..4 -12.; 324.6 -243  
15 .30  10.05 1.03 5.25 0.64 3.01 13.24 L / l / l  76.0 170.3 10.2 ,296 11.224 14.4 40.5 12.0 92.60 8.029 
MAR3 ARRXVAL DATE = 2440810 I 6 JUL 1992) __-- 
4-8120 4-8668.3 . I 7 6  235.3 -20 .0  - .2  -848 96.0 .SO1 .TO6 196.4 413.0 .149 1.0220 107.0 1.210 3.4 11.3 120.6 .35& 
4-0070 4-9000 .e34 34.1 9 . 1  -1.8 -614 81.0  .413 1.005 176.4 241.0 .55OA 1.460 6 3 . 1  1.020 .I? -10.6 3 0 I . 2  - 4 7 8  
15.90 9.45 4.36 4.53 7.93 5.08 16.00 W i l l  03.2 106.0 20.9 -474 1 . 5 1 1  13.9 59.4 9 .9  97.10 t . 1 4 L  
4-eae8.a 4-ooio ,356 141.5 7 . 7  2.1 1.334 75.2 .379 1.023 1 7 . 0  i 70 .6  .ewe i . 4 i o ~  9 5 . 1  . a l e  -1.0 3 .2  11.4 . e l2  
*-asso 4-0een.o ,203 233.2 -19.4 
4-8689.0 4-8010 ,370 141.9 7.2 
4-8110 4-9010 .202 50.6 0.6 
13.86 9.01 4.74 
- . l  .OS6 100.0 ,313 ,793 203.0 452.6 ,141 1.0400 107.6 1.223 
2.1 1.332 74.5  .385 1.010 59.6 1 7 l . Z  .E270 1.409A 95.4 .689 
-1.0 .649 68.0 ,386 1 . O S 1  176.8 256.2 .643A 1.459 6 1 . 4  1.040 
4.61 0 .00  4 .31  10.40 Will 03 .7  172.1 19.1 ,440 6.040 14.2 
3 
40 
.4 10.0 122.9 ,370 
.9  3.3 14.0 . e l 4  % 
.E - 1 7 . 3  3 l t . L  .409 
.7  10.0 98.30 L;C lO 
- 1  ,070 103.2 -330 .OD2 210.6 412.7 .530 1.0670 108.9 1.220 3.3 10.0 126.1 ,390 
L.0 1.329 73.4 .393 1.011 63.2 171.6 .6140 1.4031 9 1 . 1  .684 -.8 3.4 13.0 at19 
-1.0 ~ 6 7 6  06.9 .335 1.093 177.0 267.3 .727A 1.459 71,L 1.056 - 2  -15 .9  317.0 -349  
4 .71  6.10 3.76 15.10 2/1/1 64.5 177.4 16.6 .396 8.909 14.2 4 L . I  11.4 95.20 L . 3 4 1  13.78 9.08 5.29 
4-6550 1-8674.0 .280 238.0 -16.9 
4-8674.0 4-8810 .416 143.6 6 . 1 '  
4-8070 4-9030 .163 21.2 .4 
3 . 1  0.6 130.0 
- .7  3 . 1  12.8 
.E -14 .4  321.3 




t . 5 5 4  
















. r i c  
.4 .BO1 106.3 .352 ;e16 L l6 .7  412.7 ,528 1.1030 109.7 1.236 
2.0 1.325 72.0 .405 1.002 67.0 172.1 .!is60 1.407A 9 5 . 0  .657 
-1 .9  ,697 89 .0  .292 1.129 179.4 279.0 .I99A 1.418 74.8 1.088 
4.07 0.25 3.43 14.14 W i l l  01.5 176.7 13.8 ,346 0.337 13 .8  14.30 6.00 
4-6560 4-8616.0 -397  243.2 -19.1 .O -903  1OS.1 .380 .634 222.P 1 5 2 . 1  . 5 1 1  1.1110 111.1 i s 2 4 7  2 .0  7.4 134.5 
4-0676.0 4-8810 .447 144.9 5 .5  2.0 1.321 10.3 .420 .990 13.1 113.4 .5740 1.406A 94 .1  ,640 - * S  3 .5 
4-0810 4-9040 .153 16.3 -2.6 -1.9 .714 90.5 .e16 1.119 101.5 291.2 .059A 1.4580 77.6 1.077 .L -S3.0 325.0 
15.19 10.12 6.90 5.07 0.46 3.22 13.32 Z / l / l  86.7 170.6 10.6 .300 10.862 12.3 40.5 10.1 9L.00 - MAR8 ARRIVAL DATE = 2448820 (16 JUL 1992) ----- 
3.4 11 .1  12L.5 
-1.0 2 . 0  12.L 
.o -10.0 808.1 
41.6 0 . 7  97.10 
3.4 S0.7 l t 4 . 7  
- .9  2.1 1 1 . 7  
.O -17.6 3 l t . 9  
4L.9 9.4 90.40 
0.3 9.0 l t 7 . 0  
-.O 2.L 10.9 
.O - 1 6 . 3  317.B 
44.0 9.0 95.30 
-.l ,046 96.3 .SO2 .?e3 195.0 413.8 .547 1.0190 107.1 1.210 
2.2 1.334 75.2 .379 1.022 57.2 174.9 .E310 1.410A 9 3 . 1  -667 
.-1.0 ,601 00.3 .470 1.000 100.3 243.0 .53OA 1.4700 6 2 . 0  1.017 
4 . 4 0  7.00 5.44 10.44 L / l / l  92.0 166,s L1.O ,471. 5.479 13.1 
. I  .e35 99.5 .S lL  ,789 LOL.1 413.5 .543 1.0360 107.6 1.220 
L,L 1.332 74.5 ,364 1.010 59.5 171.2 .6L70 1.410A 93.0 ,664 
-1.0 .639 90.0 .401 1.050 181.2 254.0 .629A 1.4710 66.8 1.040 
4 .55  1.94 4.62 16.17 t/l/l 93.3 171.5 19.3 .440 5.955 13.2 
.3 .E61 102.1 ,329 .790 LO9.L 413.4 .$SO l.OOlD 101.5 1.220 
-1.8 .669 01.4 ,344 1.095 102.1 Z66.0 ,118A 1.4710 7 0 . 1  1.051 
4.60 0.05 4.01 15.39 2/1/1 93.9 171.2 l r . 0  ,390 0.750 13.0 
.I .OOl 101.0 -350 ,011 211.4 453.4 . I27 1.09SD 109.0 l . t 3 3  
L . 1  l.SO6 T t . 1  .404 i.003 01.4 176.S .SO00 1.409A 02.5 -85L 
-1.9 .69L 9 L . l  .COO 1.134 104.9 t 7 0 . 0  .791A 1.4730 7 4 . t  1.070 
4 . 0 t  0.91 3.73 14 . t7  L f W l  9 4 . 1  176.0 14.3 ,351 8,044 1L.1 
t.1 1.329 73.5 .393 s.oie 63.0 175.7 .aim 1 . 4 0 9 ~  9t.o .e59 
4-8120 4-8660.1 . l 1 3  236.3 -20.1 
4-0669.7 4-8620 .351 143.0 7.9 
14.25 9 .71  4.33 







.ZOO 235.5 -19.4 
.S?O 144.0 7.5 
,211 27.6 5 .0  
13.66 9.30 4.69 
.234 t 3 6 . 2  -10.0 
,369 144.0 6 .9  
.192 22.0 2.0 
13.94 9.20 5 . L l  
.274 239.4 -16.7 
-414 145.8 6.8 
.I10 17.0 - . L  
14.44 9,OL 5.90 
a444 147 . t  5.8 
. s i 0  t 4 4 . 3  -10.9 
.io1 it .? -3.0 
i s . 3 t  m.t* e.7e 
4-0550 4-6675.L 
4-6675.t  4-68tO 
4-0000 4-9030 
3.1 8.1 131.6 -414 
- ,6  t . 4  10.0 . t t 3  
.O -15.0 Stl.8 ~ 3 O t  
41.4 9.0 94.80 t.470 
t . 0  ? . L  130.1 -444 -.a c.s 0 .0  .?!st 
.a - is .o  8 t s . i  . r s 3  
1a.r # . I  08.~1 L , ~ L O  
4-0500 4-0070.0 
4 4 6 7 0 . 0  4-6420 
4-0000 4-9040 
238 
8TOPOVEI TIME : 60 DAY6 1993 OUTBOUND SWINGBY UlS610N DURATlON 460 D A Y S  
MARS ARRIVAL D A T E  2446830 
26 JUL 1992 
LAUNCH SWNGBY SPEEOl R A l  DECLl 1 1 V 1 PSI 1 ECCEN SMA THE11 THETI?-PERIH-APHE;PSI g--V 2 - - I  2 OECL2 R A P  SPEED2 
SWWG6Y A R R I V E  $PEE03 RA3 DECLJ I 3 V 3 PSI  3 ECCEN SMA THE13 WET4 PERXH APHEL PSI  4 V 4 I 4 DECL4 R A d  SPEED* 
DEPART RETURN SPEECl RA3 OECLl I 5 V 5 PS I  5 ECCEH SUA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 R*6 SPEED6 
---__ ._ 
PROP AERO OVL O V A  EVA DVD EVR TYPE SUN A SUN-KAPPA - A  - - - E -  -_ -
MARS ARRlVAL LIATE = 2446830 (26 JUL 1992) __- - -_ - 
4-832O 4-6611.2 - 1 7 1  241.7 -20.4 . l  ,643 95.6 .309 .760 193.3 454.7 3 4 4  1.0160 107.2 1 .214  3.4 11.0 124.6 *359 
4-867i.2 4-8830 -359 146.9 8.1 2.3 1.334 75.i .381 1.021 51.2 178.5 .6350 1.415A 90.9 .662 -.9 1.2 9.9 
4-8690 4-9000 .e69 26.9 7.6 -1.9 .190 94.2 .486 .999 164.4 242.4 . I 1 1 A  1.4870 60.8 1.011 - . 2  -19.0 306.9 -516 
14.60 10.27 4.30 4 - 1 4  1.93 9.97 18.94 2 / l / l  101.4 165.4 21.4 ,466 5 . 3 8 8  12.4 44.1 7.6 97.10 2 . 0 4 5  
4-8330 4-8612.4 ,196 238.0 -19.3 -2 ,852 99.0 .312 .766 200.9 4 5 4 . 3  . 5 4 1  1.0310 1 0 7 . 7  1.218 3.3 1 0 . 5  t26.6 *370 
4-0872.4 4-8830 . 3 7 0  146.5 7.7 2.2 1 . 3 3 3  74.5 .386 1.022 59.2 116.1 .6280 1.415A 90.8 .659 - S O  1 . 3  9.5 -214 
4-6690 4-9010 .234 24.6 S . 0  -1.9 .632 94.1 ,414 1.053 16S.9 254.0 .617A 1.4690 65.8 1.041 -e2 -17.9 313.4 ,458 
14.31 9.71 4.63 4.60 7.99 5.06 17.10 2/i/l 101.7 111.2 19.8 .439 9.604 12.3 45 .3  6.0 96-50 2.110 
4-0S40 4-8674.2 .228 236.1 -18 .7  .4  .663 102.1 .327 .79J 207.8 454 .1  .634 1.0110 108.5 1.223 3.2 9.6 129.6 ~ 3 8 6  
4-0690 4-9020 .Pi0 19.6 2.1 -1.9 .664 94.4 .?if4 1.101 188.1 266.4 , 7 1 1 A  1.4910 7 0 . 1  1.060 -.e -16. i  317.7 *369 
4-0530 4-8676.1 .266 240.9 -18.6 .? .E77 105.3 .348 .BO6 214.1 454.1 .526 1.0810 109.8 1.230 5 . 0  6.5 133.3 .4!2 
4-8678.5 4-8650 .412 148.3 6.4 2.1 1.327 12.3 .404 1.008 68.6 119.6 .6010 1.415A 90.3 .649 -.6 1.8 6.1 -22s 
4-6690 4-9030 -195 14.4 -.8 -1.6 .669 94.7 .JOT 1.144 190.9 219.3 .793A 1.4910 75.9 1.014 -.2 -11.6 321.5 -309 
4-8630 -388 147.2 7.1 2.2 1.331 73.6 .393 1.016 62.4 179.1 ,6100 1.415A 90.8 .655 - . 7  1.6 8.9 
14.34 9.63 5.12 4.11 8.10 4.30 15.60 2/w1 102.1 1 7 7 . 1  1 1 . 7  .4oo 0.117 11.9 47.2 8.2 ss.00 c.201 
14.61 9.94 1.19 4.67 6.26 4 . i ~  14.40 w i / i  102.7 176.6 11.0 .3s5 r.062 10.9 49.0 7.0 94.30 c.303 
- 
239 
1993 OU78OUNO SWINGBY 
- ____ _- 
LAUNCH 3WNCBY SPEED1 R A I  OECLl I I V 1 P31 1 ECcEN-3MA-lHETl lHET2PERIH -iPMEL-PSI 2 - 7  2 - - l  2 OECL2 RAE 3PEECC 
PEE03 RA3 OECL3 I 3 V 3 P S I  3 ECCEN SUA THETS THE14 PERlH APHEL P5 I  4 V 4 I 4 DECL4 R A 4  BPEECd 
PEE05 R A l l  OECLS I 5 V 5 P5 I  5 ECCEN SUA W E T S  THE16 PERlH APNEL PSI 6 V 6 I 6 OECL8 RAE SPEED6 
PROP AERO OVL OVA EVA DVO EVR TYPE SUN-!-SUN R_KYPA-;A----- E -tNC--RAP OECLP ETA CERIC --- -_ 
WARS ARRIVAL DATE = 2446760 (17  MAY 1992) ---I---- 
0.1 -310 4-8510 4-8661.0 .16J 226 .1  -22.2 - . 9  a851 96.0 ,290 ,792 19S.1 449.9 -563 1.0210 108.1 1. 
4-6061.0 4-8760 ,340 140.6 6.2 1.6 1.378 77.4 ,426 1.160 45.3 137.3 ,6660 1.633A 112.8 * 3.6 ,349 
4-6820 4-9030 e152 35.0 2.0  -2 .4 -740  82.7 -262  1 .143  lS6 .3  287.6 .844A 1.442 77.0 1 
4-8520 4-6662.1 ,190 223.8 -20.5 - .8  .660 99 .1  -300  .7  6 202.8 449.6 .519 1.0380 
4-6602. I  4-8760 ,353 140.6 5.9 S.6 1.376 76 7 .429 1.1 5 45.7 137.8 .6li90 1,650A 
4-6620 4-9040 .139 33.3 - 2 . 2  -2.8 . I 5 0  8317 -236  1.1 3 1s6.5 297.8 .688A 1.437 
1 9 . 1 1  7.42 4 .23  8.09 11.46 3.19 13.45 2/1 1 32.0 170.6 30.6 .119 3 796 
13 -64  7 - 1 0  4.56 8.14 11 .51  2.94 12.67 2/1/1 32.3 164.9 28.4 -484 4 
MARS ARRIVAL DATE I 2448l70 127 MAY 1992) - 
4-0490 4-8663.1 -159 249.1 -25 .7  -.7 .836 86 2 296 782 175 8 453 2 . 5 5 0  1 013 108.7 1,217 3.2 10.9 122.2 -349  
4-6663.1 4-8770 .349 136.9 6.4 1.7 1.359 76:3 1405 1:096 49:4 146:4 .652d 1:539A 106.7 ,731 -1.2 10.0 3 1 - 1  
4-0830 4-0010 -186  37.8 8.& -1.8 .699 8 l . S  .342 1.081 162.1 264.9 .71lA 1.451 70.6 1.053 1.0 -16.3 307.1 -356  
14 .90  8.14 4 . 1 1  6.77 10.14 3.99 15.33 $!/ill 4 1 . 2  175.4 26.8 ,494 4.322 13.1 34.1 9 .6  100.10 1.640 
4-8500 4-0662-1 -152  237.5 -24.4 - .6  .e42 92.1 .268 .785 185.2 451.5 e559 1.0110 106.2 1.219 3 .4  1 1 . 7  1 1 1 * 6  ,339 
4-6662.1 4-8770 ,339 139 .0  6 .6  1.7 1.360 76.9 .402 1.099 47.5 146 .0  .6580 1.541A 108.6 ,734 -1.2 10.0 3 1 - 5  .e98 
4-6030 4-9020 e166 35.9 5 . 1  -2 .0  ,717 82.5 -301  1.111 161.6 274.8 .776A 1.446 73.7 1.063 1.0 - 1 4 . 2  3 1 2 ~ 7  - 3 0 8  
14.29 1.56 4.06 6.73 10.10 3.49 14.36 2 f 1 / 1  40.9 176.5 27.5 .522 4 . 2 0 1  14.2 33.6 10.1 I O I ~ O O  %a673 
4-0510 4-8662.4 .163 229.0 -22.3 -.8 .E49 95.5 .E90 .789 193.7 450.7 ,560 1.019D 106.3 1.222 3.5 12.0 112.4 ~ 3 4 2  
4-8802.4 4-8770 .342 136.9 6.6 1.7 1.360 76.7 .403 1.096 4 8 . 1  146.1 -6560 1.540A 106.6 ~ 7 3 3  -1.2 10.0 31.3 .e99 
4-80.30 4-9030 .149 33.6 2.3 -2.2 ,732 83.6 .e67 1.137 161.9 265.0 .633A 1.441 76.4 1.071 1.1 -11.0 317.4 .26S 
14.07 7.33 4.20 6.74 10.11 3.13 13.60 2/1/1 41.0 172.6 26 .8  a514 4.3i20 1 5 . 2  33.8 11.7 100.70 1.706 
4-8520 4-8663.4 .187 226.0 -20.6 -.7 .E58 98.6 .300 
4-0863.4 4-8770 .353 138.9 6 . 3  1.7 1.319 76.1 .406 
4-8830 4-9040 .136 31.1 - 1 . 6  -2.3 .742 84.6 .24a 
14.17 7.58 4 .51  8.79 10.17 2.88 12.96 
4-8130 4-8605.1 . e l 9  226.2 - i 9 . 6  - .6  ,869 101.8 .315 
4-6665.1 4-8770 .371 138.9 1 .9  1 . 7  1.356 75.1 .41Z 
4-8830 4-9050 .127 28.8 -6 .1  -2.8 .751 65.4 . e l 8  
14.54 7.69 4.97 6.85 10.23 2.72 12.47 
I .795 201.4 450.4 ,557 1.0340 106.7 1.226 3 .8  12 .0  114.2 -393  
1.095 50.2 146.5 .6500 1.539A 106.7 .731 -2 .2  10.0 31.0 .301 
11 .156 162.4 295.6 .860A 1.436 78.9 1.077 1 .3  -8.9 321.3 .e26 
, 2 /1 /1  41.3 167.0 25.0 ~ 4 8 2  4 . 6 1 1  18.1 34.5 13 .0  99.70 1.744 
.EO4 208.5 450.3 . I 5 1  1.0570 107.5 1 .231  3.6 11.5 116.9 ~ 3 7 1  
' 1.087 53.6 147.3 .E390 1.535A 106.8 .721  -1.1 10.0 30.3 .SO3 
1.176 163.1 306.3 .919A 1.432 81.2 1.081 1.1 - 5 . 2  324.0 - 1 9 2  
2/1/1 4 1 . 9  160.2 22.5 .438 5.132 1 7 . 0  31.7 14.3 9 8 . 3 0  1.809 
4-8540 4-8667.2 ,258 228.8 -19.3 -.4 .E83 204.9 .33$ . a i 6  215.1 410.3 e143 1.0900 108.6 1.238 3 . 6  10.7 120.2 a394 
4-8667.2 4-8170 .394 139.1 5 . 5  1 . 7  1.313 73.7 .420 1.077 58.0 148.5 ,6250 1 .5501  108.9 .721 -1.0 9.9 29 .3  .308 
4-8830 4-9080 ,124 27.3 -11.6 -3 .4 . 7 1 ?  86.0 ,202 1.189 163.9 317.2 .950A 1.429 63.2 1.083 2.1 .4 324 .1  . le4 
1 3 - 1 9  6.23 5.81 8.94 $0.31.  2 .61  12.11 2 /1 /1  42.8 151.1 19.4 ,387 5.948 17.6 37.4 15.5 96.70 1.914 -
- . l  
1 .8 






- MARS ARRXVAL DATE = 2448780 ( 6 JUN 1992) -
.E26 81.5 .337 .776 162.6 459.0 -514 1.037 109.4 
1,340 73.0 .411 1.040 62 .4  156.2 -6130 1.467A 104.9 
.661 60 .6  .405 1.034 166.0 212.6 .613A 1.454 6 6 . 2  
9 . 3 8  4.66 16.83 2/1/1 53.3 170.2 20.5 .372 5.630 
e834 87.5 a301 .780 174.1 454.3 A 4 5  1.014 107.1 
1.347 71.6 .393 1.058 53 .7  154.2 .6420 1.4141 104.6 
.686 82.3 .3J3 1.071 165.1 262.3 .693A 1.450 6 9 . 8  
9.19 3.96 15.61 2/1/1 51.3 174.6 24.0 ,476 4.809 
4-0480 4-8669.0 .214 
4-0689.0 4-8780 .402 
4-6840 4-9000 ,217 
1 5 . 5 5  
4-8490 4-6064 .8 .164 
4-8664.0 4-8780 .350 
4-8040 4-9010 . l o 8  
13.99 





, 138.4 6 .6  
37.0 8.1 
1 8.19 4.22 
1.211 3 .3  9 .5  116.6 
.695 -.9 8 .4  25.4 
1.033 .8 -18.2 303.4 
13.3 37 .1  10.6 94.10 
I . 2 1 5  3.3 10 .7  114.3 
.707 -1.1 8 . 5  27 .1  
1.049 .8 -16.6 306.9 









4-8300 4-6663.5 .152 241 .1  -24.3 - . 6  .840 91.5 ,290 .763 183.8 452.3 .556 1.0100 106.4 1.227 3.4 11.5 123.4 .343 
4-8663.5 4-8760 .343 136.3 7.0 1.8 1.349 76.3 ,389 1.063 5 1 . 1  113.6 .6500 1.4761 104.8 ,710 -1.2 8 . 5  28.1 .e81 
4-8840 4-9010 ,165 34.4 1.4 -1.9 ' . I O 6  83.6 .309 1.104 161.4 272.4 .762A 1.445 73.0 1.061 .O - 1 4 . 7  314.1 .316 
13.31 7.55 4 . 0 ?  5.76 9.14 3.47 14.58 2 /1 /1  50.8 177.5 25.0  ,512 4.626 1 4 . 1  34.2 10.4 99.40 1.610 
,292 .787 192.4 
.389 1.062 51.4 
,273 1.132 161.6 




,102 232.4 -22.3 
-344 136.3 0 .9  
-147 31.3 2.2 
13.05 7.29 4 . 1 8  
.164 226.2 -20.6 
.354 138.4 8 .7 '  
.135 t8.0 - 1 . 5  
13.12 7.32 4.47 
- .6  
1 .8 


















, 5 5 5  1.0310 
-6430 1.4741 























104 .9  
8 4 . 9  














11 .9  114 .0  

















4-6670. I 4-0780 
4-0640 4-SO70 
- .6  
1 .o 
-2 .3  
5.60 



















9 .47  
- M A l  
96.2 
75.7 
8 5 . T  
2.86 
,300 ,793 200.2 
,392 1.059 53.3 
,244 1 .151  166.5 
15.06 2 / l / l  51.3 
451.0 




































. e 7 4  
.141 





~ 3 1 4  .EO1 207.4 
-398 1.052 56.5 
~ 2 2 1  1.174 167.8 
12.53 2/1/1 51.9 
104.5 ,334 -613  214.0 
73.5 .407 1.043 00.7 
6 7 . 1  ~ 2 0 4  1.189 168.7 



















8 . 5  
-7 .4 
14 .1  
.21S 227.0 -19.6 
-370  138.6 6.3 
.127 24.8 -5.4 
13.47 7.01 4 . 9 1  
,213 230.1 -1a.2 
,395 138.9 5.8 
,122 22.3 -9 .a  
14.10 6.14 5 .52  
.e97 234.4 -19.3 
. I 2 2  139.0 5.4 
15 .01  0 .92  6 .31  
.121 21, l  -11.0 
-__ 


















-3 .7  
15.2 
9.4 
8 .3  
2.3 
16.1 
121 .7  
25 .9  
3 2 7 . 0  
95.70 
107.7 
71 .9  
87.6 
2.60 
I 8  A R R 1  
.359 .e29 220.0 
-419 1.032 65.8 
,191 1.201 169.8 
11.81 2 / 1 / 1  54.1 






, 5 5 1  1.126n 
.(io00 1.464A 
-9711  1.430 
1 4 . 4  .338 
JUN 1992) - 
. l  
1.6 







1 2 5 . 6  
24 .0  
325.0 
94.10 
4-8480 4-8672.4 e238 270.1 -22.6 .2  .de5 79 .1  .357 .773 159.6 461.6 .497 1.046 110.6 1.209 3.5 9.3 122.0 a427 
4-0872-4 4-8790 -427  140.6 5.5 1.9 1.329 71.5 .415 1.010 68.6 163.3 .3910 1.429A 101.2 -672  -.I 6.6  20.1 *ZL)O 
4-0890 4-9600 -219 37.6 10.1 - 1 . 7  .645 82.4 .421 1.023 169.3 250.0 .593A 1.453 65.2 1.028 a 0  - 1 8 . 3  304.8 
15.49 10.00 5.28 5.48 8.87 4 .72  17.20 2 / 1 / 1  65.1 169.0 17.9 .329 6.414 1 4 . 5  40.2 12.4 91 .40  1.762 
4-8490 4-8668-8 .170 257.1 -24.8 - .4  .e32 86.7 .306 .771  172.4 435.5 .539 1.016 107.4 1.213 3 . 3  10.6 116.0 a363 
4-8666-8 4-8190 ,333 136.9 6.8 1.9 1.339 7 5 . 0  .SO8 1.035 56.9 160.9 .6340 1.4371 101.4 a690 -1.0 6.7 23.2 - 2 3 8  
4-8850 4-9010 ,109 35.$ 7.0 -1.8 .673 83.8 .365 1.063 169.0 219.9 .675A 1.450 69.0 1.045 . 6  -16.0 310.2 - 3 8 2  
13.48 8.30 4 . 2 8  5.18 8.58 4.02 15.68 2/1/1 62.2 173.7 22.2 -456 5.195 13.2 36.4 9 .7  96.70 1.914 
4-81100 4-8665.0 -154 244.7 -24 .1  -.I .638 91.0 .e93 .781 162.3 4S3.1 -152  1.0100 106.6 1.216 3.4 11 .3  115.3 e348 
4-8665-0 4-0790 .346 138.6 7.3 1.9 1.341 75.9 .362 1.041 53.7 160.2 .6440 1.438A 101.4 -694 -1.1 6.7 2 4 . 0 .  .e!J5 
4-0050 4-9OPO -166 32.2 5.0 -1.9 .695 83.1 .316 1.098 169.2 270.3 .149A 1.447 72.4 1.056 a 6  - 1 5 . 1  315.3 -329  







4-0664.9 -160  235.2 -22.5 -.I 
4-6790 -346  138.6 7.3 1.9 
4-9030 -149  20.4 1.8 -2.0 
12.41 7.51 4.11 5.10 
4-8665.8 ,181 230.3 -20;6 -.4 
4-8790 ,354 130.8 7.0 1.9 
4-9040 ,137 24.3 -1.7 -2.1 
lL .47  7.33 4.43 5.14 
4-8S30 4-8661.3 -211 229.4 -19.5 -.3 
4-066r.3 4-8790 -370  139.0 6,s 1.9 
4-6650 4-9030 -129  20.3 -5 .2  -2.3 









94.5 .e93 ,181 191.1 452.1 - 5 5 5  1.0150 106.5 1.218 3.4 11.7 115.7 ,346 
76.0 .361 1.041 13.5 160.2 .6440 1.439A 101.4 .694 -1.1 6.7 04.0 -235  
86.2 .e79 1.126 170.0 281.1 .813A 1.444 71.4 1.068 . 6  -13.2 319.9 ,261 
3.14 13.68 2/1/1 61.5 171.3 23.0 ,504 5.007 14.7 35.3 11.0 98.40 11.010 
97.8 e300 -791  199.0 451.6 -513  1.0280 106.8 1.222 3.5 11.6 117.3 - 3 9 4  
I 75.5 -385 1.038 S5.2 160.5 .6390 1.438A 101.4 .69P -1.1 6.7 23.6 -238  
I 87.1 e249 1.154 171.1 292.3 .e671 1.441 78.1 1.076 - 1  -11.2 323.8 ,238 
2.90 13.15 2/1/1 61.9 169.8 21.7 .479 5.320 1 5 . 5  36.0 12.2 97 -70  2.071 
100.9 .314 . I 9 8  206.3 411.1 .548 1.0490 107.5 1.227 3.5 11.2 119.6 - 3 7 0  
74.6 .391 1.032 58.3 161.1 .6290 1.436A 101.3 ,688 -1.0 6.7 22.9 -239  
87.0 .2PS 1.175 172.4 303.8 ,9111 1.439 80.6 1.080 e 8  - 9 . 0  326.8 .LOO 
I e.95 it.58 t w i  62.6 i63bO 19.3 .439 s.0~0 i 6 .e  31.3 13.3 96.00 e.140 
4-0140 4-8669.8 .z4e t f i . 5  - i s .$  - . i  .e70 104.1 .33 t  .eo9 LIL.O 491.5 . s a  S.DTOO i o o . ~  1.233 3.4 10.3 123.1 .SDL 
13.42 #.si 5.41 5.30 8.6s 2.81 12.15 w i ~ i  03.3 1 5 1 . ~  1e.m .399 s.eto  16.7 39.2 14.4 9 1 . c ~  c.280 
4-8009.8 4-8790 -392  139.6 6 . 1  1.9 1.334 73.4 .399 1.094 62.3 162.0 .8150 1.433A 101.3 -682  -e9  6 . I  111.8 a243 





4-0150 4-0071.1 -291 235.5 -19.2 - 2  .893 107.2 .3S1 .e24 219.0 451.5 as30 1.1100 lOI.8 1.242 3.3 0.2  117.0 e420 
4-0071.1 4-0790 ~ 4 2 0  140.4 5.S 1.9 1.330 71.9 .411 8.023 67.2 163.0 . I 9 8 0  1.430A 10l.t ,694 - e 6  8.6 20.5 *E48 
4-9000 4-9070 .1XS 15.1 -12.3 -L.O .150 88.9 .194 1.203 l l 5 . 2  526.5 ,0101 1.438 8 4 . 1  1.005 1.2 -3.1 3L8.O ~ 1 4 s  
1 4 . 2 I  0.85 6-21 5.44 8.02 2.04 11.15 2/1/1 64.0 145.1 13.7 -34% 8.300 10.8 41.9 15.0 93.90 E.81S 
240 
STOPOVER TIME : 60 D A Y S  1993 OUl8OUNO SWINGBY HISSION D U R A T I O N  = 520 C A V S  
M A R S  AKRYVAL C A T €  5 Q44M700 
-16  JUN 1992 
LAUNCH SWNGBV SPEED{- R A l  -6ECLl- r ~ l - - V ' I - P S I - l E C C E N - S U A -  THE11 THE12 PERIH 'APHEL - P S I  2 - ;  2 I 2 OECL2 RA2 SPEECP 
SWNGev ARRIVE 8PEEO3 RA3 OECL3 I 3 V 3 PSI 3 ECCEN SUA THET3 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEED4 
OEPARl RETURN 5PEEO5 R A 5  OECLS I 5 V 5 PSI 5 ECCEN SUA THETS THETI PERIH APHEL PSI 6 V 6 I 6 OECL6 R A 6  SPEEO6 
-- -_ PROP- AERO OVL O V A  EVA OVO EVR TYPE SU#_*SUN R&PPA--zA - --INC--RAP -0ECLP ETA PERlC 
-- - 
4-8560  4-8674.5 ,340 241 .1  -19.4 .6  -912 110.5 .386 . a 4 5  224.5 451.5 .519 1.1720 111.3 1.254 3 . 0  7 . 7  131.5 , 4 5 3  
4-8674.5 4-8790 . 4 5 3  141.5 5 . 1  1.8 1.325 70.1 .427 1.000 72.9 164.3 . I 7 3 0  1.427A 101.1 .664 -.6 6 . 5  18.9 ~ 2 5 6  
4-8850 4-9080 . I 2 5  14.6 -16.9 -3.4 . 7 5 4  89 .2  .185 1.212 176.3 337.4 .988A 1.436 86.5 1.08S 1.8 2.9 324.3 
1 5 . 4 6  9 .83  7.16 0.63 9 .01  2 .66  11-65 2 / 1 / l  66.2 133.0 10 .2  .292 11.203 16.3 44 .8  14.9 92.60 L.983 
. - -_ I_ 
-23 .9  
6 .9  
7.3 
4.39 
- 2 3 . 9  
7.5 
4 .4  
4 . 1 1  
-22.3 
7.6 




- 2 . 2  
4 . 3 9  
-19.5 
6 . 9  
- 5 . 3  
4 .80  




- 1 9 . 0  
5 . 8  
-10.0 
6 . 1 1  
- 1 9 . 2  
5 .3  
-13 .1  
7.03 
- -  
3.3 10.4 119.4 e372 
-1.0 4 . 9  18.6 .223 
- 4  -17 .1  311.3 ,395 
38.4 9 .7  95.50 1 . 9 S 3  
3.4 11.2 117.3 .351 
-1.1 4 . 9  19.6 -219  
.4 -1S.5 316.2 -339  
37.0 9.4 9 7 . 5 0  L.027 
MAR8 ARRIVAL DATE = 2448800 (26 JUN 1992) -- 
- .2 .e29 65.7 .313 .775 170.5 456.8 .532 1.018 107.9 1.211 
2.0 1.333 74.4 .387 1.021 59.7 166.6 .6260 1.4171 98.2 -676  
-1.8 .661 65.7 ,376 1.056 172.8 251.9 .659A 1 .453  6 8 . 2  1.042 
4 . 8 2  8 .20  4.12 16.17 2 / l / l  73.5 172.9 20.9 .434 5 . 5 0 1  1 3 . 1  
- .4  .E36 90.3 ,296 .779 180.8 454 .1  .548  1.0090 106.8 1.214 
2.0 1.336 75.6 .379 1.029 5 5 . 5  165.9 .6390 1.419A 98.3 .681 
-1.8 ,685 8 6 . 8  .326 1.094 173.4 268.6 .737A 1 .451  71.8 1.057 











































. 1 7 0  29.4 
12.42 7 . 7 1  
.159 238.3 
- 3 4 8  139.7 
,154  24.9 
12.10 7 .40  
- . 4  .e42 94.0 .294 ,783 189.1 452.8 , 5 5 3  1.0130 106.6 1.217 
2.0 1.337 75.7 .378 1.030 5 5 . 0  165.8 .6410 1,419A 98.3 .682 
-1.9 .704 87.8 .286 1.127 174.5 279.8 .805A 1.449 75.0 1.068 
4 .70  8.09 3.24 14.01 2 /1 /1  72.4 176.2 22.3 .497 5.178 14 .1  
- . 3  .E51 97.3 .300 ,788 197.8 452.3 . 5 5 1  1.0250 106.9 1.220 
2.0 1.336 75.3 .380 1.027 56.4 166.1 .6360 1.418A 98.3 .680 
-2.0 .719 88.7 .253 1.155 176.0 291.5 .862A 1.447 77.8 1.078 













3 . 4  11.5 117.4 -348 
.4 -13.8 320.7 .288 
36.9 10.1 97..00 C.078 
3.5 1 1 . 5  118 .9  .355 
-1.1 4.9 i 9 . 4  .e20 
.4 -12.1 324.6 .e43 
3 7 . S  11.1 9 7 . 3 0  L.134 
3.5 11.0 121.3 .370 
-1.0 4 . 9  18.7 .e23 
.5 -10.4 327.6 ,204 
80.0 12.2 96.50 C.213 
-1.1 4 .9  1 9 . 1  . p i a  
si78 232.7 
.35S 139.8 




.136 16 .0  




- . 2  .861 100.5 ,313 .796 205.1 452.1 
2.0 1.334 74.5 .386 1.022 S9.2 166.5 
-2 .1  . 7 3 1  89.4 ,229 1 . 1 7 7  177.8 303.3 
4.80 8 . 1 9  2.88 12.63 2/1/1 73.3 163.6 
1.0450 107 .6  1.225 
1.417A 9 8 . 2  a677 
1.447 80.4 1.081 
.440 6.030 15 .3  
1.0730 108.) 1.231 
1.415A 98 .1  ,671 
i . 4 4 6  82.6 1.085 
.394 6.948 lS.5 
1.1110 109.7 1.239 
1.413A 9 7 . 9  .664 
1.4460 8 4 . 7  1.086 















,418 141 .7  
-131 9 . 9  
1 3 . 9 4  8.89 




-0  .e73 103.6 
2.0 1.331 73.4 
-2 .2  .739 8 9 . 9  
4 .91  8.29 2.81 
. 3  .889 106.8 
1.9 1.327 71.9 
-2.4 .146 90.3 
5.06 8.44 2 .78  
,331 .806 
.395 1.014 
.210 1 .191  






63 .1  167.3 
179.6 315.1 
74.3 155.6 




3.4 10.2 1 
- .e  5.0 
.a -8 .7  I 
40.8 1 3 . 0  
3.e 9.0 1 
- . 7  9 .0  
.I -6.9 z 
43.3 13.4 
2 .9 7.6 1 
-.6 4 . 9  
.9 - 4 . 4  z 












!4 .5 .391 
7.7 . e e l  
l9.L .170 
15.10 1 . 5 4 3  
!6.4 .418 
6 . S  .e33 
!9.0 . l 4 1  
13.80 C . 5 7 5  




- 7  .908 110.0 , 583  -840 223.4 452 .1  .518 1.1610 1 l l . P  1.250 
1 .9  1.321 70.2 .422 .992 73.3 169.2 ,5730 1.411A 97.7 .654 
-2 .7  .?SO 90.6 .188 1.217 182.4 337.8 .988A 1.4470 86 .5  1.087 
5.25 8.64 2.77 11.63 2/1/1 76.8 134.0 1 0 . 2  .e96 11.224 14.4 
-.- MARS ARRIVAL DATE = 2448810 ( 6 JUL 1992) 
4-8490 4-8671.1 .189 266.0 - 2 3 . 0  
4-8671.1 4-8810 ,384  142.4 8 . 8  
4-0870 4-9010 .202 30 .8  6 . 6  
13 .54  8.85 4 . 5 4  
4-8500 4-8668.L .159 252.7 -23.5 
4-8666.L 4-8810 ,356  1 A I . S  7.7 
4-8610 4-9020 .179 26.2 3.6 
12 .46  7.93 4 .15  
4-8510 4-8667.7 .159  241.8 -22.2 
4-8667.7 4-8810 , 5 5 0  141.3 7 . 9  
4-8870 4-9030 a163 21.2 - 4  
12.09 7.58 4 . 1 5  





2 .1  
-1.8 
4.53 - .2 
2.1 
-1.9 
4.51 - .2 
2 . 1  
- I  . 9  
4 .53  
- * l  
2.1 
-2 .0  
4.61 
- 1  
2.0 
-2.0 
4 . 7 1  
94 




















1 .534  















1 . 5 2 1  




4 .31  
89.6 
7 5 . 3  
88.9 










1 4 . 5  
























62 .3  171.7 
176.8 256.2 
84.3 172 .1  
179.1 4 5 5 . 1  , 56.9 170.8 , 177.8 267.3 
8 3 . 2  177.4 
I 188.3 453.6 
55.9 170.6 
1 179.4 279.0 
83 .0  176.7 
. I 2 3  
.6170 
.643A 





. 5 5 0  
.6390 
,799A 












1 6 . 6  
















l .O l l0  
1 .410A 
1 .458  
,490 
108.5 








9 5 . 6  
74.6 
5 . 2 5 5  
1.209 3.4 
.665 -.6 
1.040 . 2  
13 .2  4 1 . 0  
1.212 3.4 
.672 -1.0 
l .OS0 .e 
13.0 39 .1  
10.3 122.5 .58A 
3.4 $ 4 . 1  . P i 8  
-17.3 312.2 -409  
9.6 94.30 1 .935  
11.0 119.6 ,356  
3.L 15.5 . e l 2  
-15.9 S17.0 .349  
8 . 0  96.90 C . 0 2 8  
.296 ,780 
.377 1 .021  
.292 1.129 
14.14 2/1/1 
1.215 z 3 .4  11.4 119.4 .380 
, 674  -1.1 3 . 2  15.7 ,210 
1.068 .e  -14.4 8Pl.3 .295 






4 - 0 6 r o  4-9050 
4-0540 4-8671.1) 
4-8071 - 0  4-6810 
4 - 8 O r O  4-0060 
4 - 8 5 5 0  4-8674.0 
4-6070 4-SO70 




.178 235.3 -20.6 
. 3 5 6  141.5 7.7 
. 1 5 3  16.3 -2.6 
12 .11  7.S8 4 .36  
.so1 . m a  196.4 453.0 
,379 1.023 57.0 170.8 
,258 1.159 181.5 291.2 
13.32 2/1/1 83.2 170.6 
.313 ,793 203.8 452.8 
.385 1.018 59.6 171.2 
,233 1.183 183.7 303.5 
82.68 2/1/1 83.7 163.5 
1.0220 107.0 






13 .9  





















- .9  
.2 
40.7 
8 . 3  
- . o  
. 3  
4 c . 1  
3 .1  
- . 7  
. 3  
45.3 

















3 . 5  
- 9 . 9  
1 1 . 5  
1 . 4  
3 . 1  
- 9 . 4  
10.1 
190 .0  














94  .OO 
134 .1  
1 1 . 9  
328.5 
92.60 















c .  5 5 4  
, 4 4 1  
. t J 4  
. 119  
2 . 9 6 1  
.EO3 233.2 -19.4 
a370 141.9 7.2 
12 .45  7.84 4.74 
,141  l2 . ,0  - 5 . 3  
1.0400 107.6 
1.409A 95.4 
1.4190 6 0 . 2  
.440 0.040 
1,0870 100.5 
1.408A 95 .2  
1.4800 8 2 . 6  
.SO8 8.909 
,239 234.4 - 1 8 . 9  
,390 142.6 6 .7  
.144 8.4 - 7 . 6  
.13.04 6.53 5.29 
, 3 3 0  .e02 
.393 1,011 
,215 1.202 
12.20 2 / l / l  
b 210.6 402.7 
63.2 171.8 
! 185.9 315.7 
84.5 151J.S 
, 260  238 .0  -18.9 
,416 143.6 6 .1  
.143 5 . 8  - 9 . 3  
13 .06  o . o e  8.00 
.352 .El6  216.7 452.7 
. 4 O S  1.002 67.8 172.5 
,202 1.216 187.8 327.5 
11.86 2 /1 /1  85.1 145.4 
, 380  .834 222.2 452.7 
.420 .990 73, l  173.4 
,193 1.226 189.1 338.7 
11.63 2 /1 /1  86.7 133.2 
1.1030 109.7 
1.407A 9 S . O  
1.4610 84.7 
.346 8.337 
1.1510 111 .1  
1.4061 91 .7  
1.4620 66 .6  
.300 10,862 
a127 243.2 - 1 9 . 1  
e447 144.9 5 . 5  
-142  4 . 2  -10 .8  
14.97 9.90 6 .90  
MARS ARRIVAL DATE : 2448820 (16 JUL 19921 - 
- 4  ,624 82.9 . 3 3 6  .770 165.4 460.4 a511 1.028 109.4 1.206 
2 .1  1 . 3 2 7  72.7 .399 1.007 6S.4 176.0 .6060 1.409A 92.6 . 6 5 5  
-1 .8 ,639 90.0 .401 1.050 181.2 254 .6  .629A 1.4710 66 .6  1.040 






















.e06 271.2 -21 .9  
- 4 0 2  1 4 5 . 3  6.S 
e211 27.6 5.8 
14.15 9 .40  l.79 
.164 257.4 -22.9 
~ 3 6 2  143.8 7.7 
.192 22.8 2.6 
12.79 8 .28  4 . 2 1  
3 . 5  
- . 7  
.o 
4 4 . 3  
3.4 
- . 9  
.o 
41.6 
10.1 1 2 6 . 3  .do2 
2.3 10.4 .e20 
- 1 7 . 6  312.9 .425 
10.6 92.60 1 .867  
10.9 122.1 9362 
2 . 0  12 .0  .e11  
- 1 6 . 3  317.5 . 3 ¶ 9  
8.3 96.30 1.988 
.O ,831 88.7 ,305 - 7 7 4  177 .1  456.2 .538 1.010 107.4 1.210 
2.2 1.333 74.9 .381 1.021 58.1 175.0 .6320 1.410A 9 3 . 1  e665 
-1.8 .669 91.4 .344 1.095 182.7 266.6 .718A 1.4710 70.7 1.057 
4 .51  7.90 4.07 15.39 21111 9 3 . 0  177.2 21.6 .458  S.341 12.8 
-.l ,838 92.8 .298 .778 186.6 4 5 4 . 5  .b46 1.0100 106.9 1.213 
2.2 1.334 7 5 . 4  ,378 1.024 56.4 174.8 .6370 1.4101 93 .2  .667 
-1.9 .692 92.1 .299 1.134 184.9 278.8 .795A 1.4730 74.2 1.070 
4 - 4 6  I . 8 0  3.73 14.27 2/1/1 92.7 176.9 21.9 -481  5.263 12.0 
,159 245.8 -22 .1  
~ 3 3 3  143.5 8.1 
e l76  17.6 - .2  
12.34 7.88 4 . 1 1  
3.4 1 l . L  121.5 .I53 
-1.0 1.9 12.4 .eo0 
.O -15.0 321.6 . l o 2  
41 .1  8 .L  97.30 2.052 
1.0190 107.1 1 .216  3.4 1 1 . 1  lLL.5 .3S7 
1.410A 93.1 .667 -1.0 2.0 l 2 . L  .LO9 
1.4750 77.4 1.080 .O -13 .0  325.1 .LIS 
.471 5.479 13.1 41.6 0 .7  97.10 C.108 
.173 238.3 - 2 O . S  - . I  ,848 96.3 ,302 .783 195.0 453.8 
- 3 S 7  143.6 7.9 L.2 1.334 75.2 a379 1.022 57.2 174.9 
.167 12.7 -3 .0  -1.9 -710  92.7 -264 1.167 187.5 291.5 












i r . 0  
- 2 0 0  PSS.5 -19.4 
,370 144.0 7.5 
.163 8.5 - 5 . 3  
lL .66  8.11 4.69 
.E34 236.2 -18.6 
,389 144.8  0.9 
.loo 5 .2  - 7 . 1  
13.24 8.56 ¶ . P I  
.e74 L39.4 - % 0 . 7  
-414  1 4 I . 6  6 * 3  
.I59 2.6 -8.3 









.a53 99.1 .312 
1.332 74.1 .384 
,723 93.2 -259 
1.94 3.42 lP.72 
.E67 1102.7 .3e9 
1.329 73.¶ ,393 
*733 93.6 .Le i  
8.0s 3.31  IL.P(! 
.789 202.5 453.1 
1.018 59.5 171.L 
1.193 190.2 304.3 
2/1/1 93.3 163.0 
1 .798 e09.z  453.4 
I 1.012 83.0 173.7 
1.213 192.0 310.9 
p e/¶/; 93.9 154.3 
1.0380 107.0 1 .P20  
1.410A 93.0 .664 
1.4760 80.1 1.086 
.440 1.911 I 3 . L  
1.0610 108.1 l .LP6 
1.409A 9t .6  ,619 
1.4010 02.6 1.090 
.390 0.710 13.0 
3.4 10.7 $24.7 . ~ r o  
- .s c.1 1 i . r  . z i t  
.o - i e . s  3c7.1 .c io  
3 .3  0.8 i P i . 8  .so9 -.a t . e  10.9 . t i 1  
4L.9 9.4 06.40 2.180 
.O -1L.4 S29.0 .173 
4 4 . 0  0.8 95.3D C.289 
.I .881 l O S . 6  .?)SO ,011 211.4 453.4 .Se7 1.0950 109.0 1.933 3.1 8 . 7  131.6 -414 
t.1 l.3E6 7 t . l  -404 i.003 811.4 176.3 ,1960 1.409A OC.5 .65t -.6 L.4 10.0 .L IS  
-1.9 .139 93.8 .LOO 1.O28 194.9 3P9.0 .972A 1.4830 84.0 1.091 .O - l C . B  3C0.4 .143 
4 . 0 t  0.21 3.311 1'1.01 / l / a  9 4 . 1  143.9 14.3 .3l1 0.044 IC.&? 41.4 9.6 94.LD L.471) 
241 















4-9060 ,158  
15.12 
PROP- _--_ - 
R A I  
RA3 
R A 5  
-. AERP_ 




_ _  






-9 .2  
6.76 
. 
S I  
I 3  
I S  
O V A  __._ 
. 9  
2.0 
-1 .9  
5 . 0 3  
V I  
v 3  
v 5  
EVA- 
.e99 




_ _  
PSI 1TkCEN 
PSI 3 ECCEN 
PSI 5 ECCEN 




3 . 3 3  11.64 


















THETZ PERIH APHEL --PSI 2-V 2 
T H E T I  PERIH APHEL PSI 4 V A 
WET6 PERIH APHEL PSI 6 V 6 
- SUN R_%PPA--.zA_ - - -E  -1NC 
453.1 .516 1.1400 111.0 1 .243  
177.0 .5770 1.406A 9 2 . 1  .644 
340.3 .99OA 1.4650 86.7 1.093 
131 .1  11.2 ,304 10.269 10.9 
UI33ION OURATION 5 520 D A I S  
Y A R S  ARRIVAL O A l E  = 2 4 4 8 8 2 0  
1 2  
I 4  
1 6  
RAP -_ 
2 .6  







7 .2  
2 . 5  
-13.3 
8 .3  
16 JUL 1992 
R A 2  SPEEOI 
RA4 SPEECb 
R A I  SPEED6 
ETA PERlC 
138.1 -444 
8.9 . e32  
325.6 . I 2 0  
93.10 2 . 6 2 0  
MARS PRRIVAL DATE 5 2448830 (26  JUL 1992) - - __ - -I. - __ ._ 
4-8490 4-8678-4 .237 277 .1  -20.2 .9 .a19 80.2 ,360 .765 161.6 463.4 .490 1.041 110 .9  1.203 3.8 9 . 9  131.7 ~ 4 3 3  
4-8678.4 4-6830 -433  149.3 1.9 2.0 1.324 71.1 . * I 4  1.001 70.2 180.0 ,5860 1.415 9 0 . 0  e644 - e 5  2 . 0  7.5 a 2 3 1  
4-8690 4-9010 -234 24.6 1.0 -1.9 ,632 94.1 .414 1.053 185.9 254.0 ,617A 1.4890 65 .6  1.041 - a 2  - i 1 . 9  313.4 , 4 3 8  
15-31 10.33 5 .26  5.02 8.40 5.08 17.10 e l i l l  103.2 111.2 1 7 . 9  -321 6 . 4 3 0  1 5 . 0  48.7 12.6 90.40 1 .741  
4-8500 4-8672.5 . 1 7 0  262.6 -22.2 .2  .a28 87.7 . S i 1  .771 174.9 457.6 .531 1.011 107.8 1.206 3.4 10.7 125.1 - 3 7 1  
4-8872.5 4-6830 -371  146.5 7.7 2.2 1.333 74.5 .386 1.021 19.4 178.7 .6270 1-415.A 9 0 . 0  ,659 - * E  1.4 9.4 - 2 1 4  
4-8880 4-9020 ,210 19.6 2.1 -1.9 .664 94.4 .354 1.101 188.1 266.4 . 7 l l A  1.4910 7 0 . 1  1 .060 -a2  - t 6 . 7  317.7 - 3 6 9  
13.40 6.79 4.29 4.81 8.00 4.50 15.60 2 /1 /1  101.7 177.1 21.4 .437 S.383 12.4 44.5 8.1 95.60 % a 9 1 8  
4-8510 4-8871.1 ,160 250 .1  -21.8 .1 .835 92 .1  .301 .775 184.8 415.6 ,142 1.0080 107 .1  1.211 3.4 11.1 125.9 ,357  
4 - 8 6 7 1 - 1  4-8630 ,357 146.0 8 . 2  2.3 1.335 75.2 -380 1.026 56.8 178.4 .6360 1 . 4 1 5 A  91.0 e662 1.2 9.9 -211 
4-6690 4-9030 .195 14.4 -.8 -1.8 .689 94.7 3 0 7  1.144 190.9 2 7 9 . 3  ,793A 1.4950 73.9 1.074 -*E -15.6 321.5 -309 
12.84 8.32 4.16 4.53 7.92 4 .16  14.40 W l / l  101.3 176.6 22 .1  ,471 5 . 2 2 6  12.3 43.7 7.4 97.00 1.989 
4-8S20 4-8071.2 ,171 241.7 -20.4 . I  .e43 9 5 . 6  .303 . I 8 0  193.3 454.7 ,544 I . 0 1 6 0  107.2 1.214 5 .4  11.0 124.6 -359 
4-8671.2 4-6830 .359 146.1 8.1 2.3 1.334 75 .1  .381 1.025 57 .2  178.5 .6350 1.415A 9 0 . 9  .662 - .9  1.2 9.9 -212 
4-6690 4-9040 .187 9 .8  -3 .2  -1.8 .708 95.1 .e72 1.119 194.1 292.6 .859A 1.5000 17.2 1.084 - .e  - 1 4 . 7  324.7 e251 
12 .80  8.27 4 . 3 0  4.54 7.93 3.96 13.47 2/1/1 101.4 169.7 21.4 a466 5.388 12.4 44.1 7.6 07.10 L.045 
4-6530 4-6672.4 .196 238.0 -19.3 .2  .E52 9 9 . 0  .312 .786 200.9 454 .3  -541 1.0310 107.1 1.218 3 .3  10 .5  226.8 ~ 3 7 0  
4-8672-4 4-8630 ,370 146.5 7.7 2.2 1.333 74.5 ,386 1.022 59.2 178.7 -6280 1.4151 90.0 ,659 -.e 1.3  9.5 a214 
4-8890 4-9050 .183 5.8 - 5 . 1  -1.8 .722 95.5 .e46 1.208 197.4 306.0 . 9 l l A  1.505D 80.1 1.091 - .e  - 1 4 . 2  326.9 . E l 2  
13.10 8.50 4.63 4 . 6 0  7.99 3.87 12.76 2 / 1 / 1  101.7 161.9 19.8 .439 5.804 12.3 45.3 0 . 0  98.50 L.110 
4-6540 4-8674.2 ,228 238.1 - 1 8 . 7  -4 ,863 102.1 .327 ,795 207.B 454.1 . I 3 4  1 .0550  108.5 1,223 3.I 9.8 129.6 -388  
4-8674.8 4-8830 -388 147.2 7 . 1  t . 2  1.331 73.6 .393 1.018 62.4 179.1 .6160 1.415A 90.0 . S I 5  - . 1  1.0 8.9 e219 
4-8890 4-9060 . I81 2.9 -6.5 -1.0 .732 9 5 . 8  ,229 1.229 200.3 318.9 .948A 1.5100 82.7 1.095 -.E -14.2 327.8 -175 
13.66 8.95 5 . 1 2  4.71 8.10 3.82 12.24 2/1/1 102.1 152.7 17.7 .400 6.517 11.9 4 7 . 2  8 . 2  95.60 2.206 
4-8550 4-8678.5 .268 240.9 -18.6 .I .877 105.5 .348 .806 214.1 454.1 .E26 1.0870 109.6 r .230  3.0 0 . 5  133.3 -41Z 
4-6676.3 4-6830 ~ 4 1 2  148.3 6 . 4  2 .1  1.321 72.3 .404 1.008 66 .6  179.6 .6010 1.4111 90.3 -649 - e 6  1.8 8.1 *e25 
4-8890 4-9070 .*BO a 8  -7 .4  -1 .7  -739  95 .9  ,217 1.245 202.6 331 .1  -975A 1.5150 85.0 1.097 - . 2  -14.9 328.8 -144 
14.45 9.10 3.79 4.07 8 .26  3.80 11.88 2/1/1 102.7 141.5 15 .0  .355 7.862 10.9 49.8 7.9 94.50 2 . 3 6 1  
4-8S60 4-0619.t  -313 2 4 5 . 6  -18.7 1.0 -894 108.5 e373 .8Z2 219 .1  454.1 , 5 1 5  1.1290 110.9 1.240 E.7 7 .1  137.7 a442 
4-8679.2 4-8830 ,442 149.7 5 .8  2.0 1.323 70 .7  .418 .998 71.6 180.2 ,5800 1.415 8 9 . 9  ,642 -.4 2 . 0  7.3 .E34 
4-8890 4-9080 .179 359.5 - 7 . 8 ' - 1 . 7  .743 98.0 .EO9 1.254 204;O 342.4 ,992A 8,5170 8 7 . 0  1.098 - a 2  -18.7 323.4 . I 2 1  
15.47 10.40 6.62 3.08 8.46 3.77 11.65 2 / 1 / 1  103.4 128.0 12.0 .SO8 9 . 5 7 2  9.0 53.0 8.3 93.4D 2.843 . MARS ARRIVAL DATE :: 2448840 I 3 AUG 1992, 
4-8500 4-86?5.1 .180 268.3 -21.3 .I .E25 86 .4  .320 ,768 172.3 459.2 .a23 1.014 108.4 1.20s 3 . 5  10.5 128.5 -382 
4 - 6 6 7 5 - 1  4-8840 .382 149.8 7.4 2.2 1.333 13 .9  .393 1.023 6 0 . 8  182.0 .6220 1.425 88.7 .654 -.I 1.3 7.9 . 2 2 E  
4-6900 4-9020 .231 16.7 1.4 -1.9 .664 97.8 .36J 1 .115  194.1 2 6 6 . 9  .707A 1.5220 6 9 . 6  1.065 -.3 - 1 7 . 3  317.5 .380 
14.32 9 .53  4 . 4 2  4.79 8.18 5 . 1 1  15.84 2/1/1 109.1 177.2 21.2 e412 5.425 12.4 47.6 8.4 94.70 1.822 
4-8110 4-8675.0 ,162 2 5 5 . 0  -91.4 .3 .a32 91 .2  ,304 .772 182.7 456.7 . I 3 7  1.0070 107.4 1.208 5.4 10.9 126.5 .3pz 
4-6673.0 4-8840 ,362 149.0 8 .2 2.3 1.336 7 S . O  .384 1.030 57.2 181.6 .6340 1.425 8 9 . 0  .618 -.9 .9 6.5 . e l 7  
4-8900 4-9030 .220 11.8 -1 .1  -1.9 .690 9 7 . 8  .317 1 161 197.6 2 0 .6  .793A 1.5290 73.6 1.080 - . 3  -16.4 321.0 -318 
13.59 0.93 4.18 4.67 8.05 4.74 14.54 2;1/1 108.7 l f 5 . 8  22.3 ~ 4 5 8  5.163 12.0 46.6 6 .9  96.80 1.907 
4-8520 4-8873.0 .169 245 .5  -20.3 e 3  .e40 95 .0  .304 .777 191.5 455.6 .541 1.0130 107.3 1.211 5 . 4  10.8 126.9 .361 
4-6673.0 4-8840 ,361 148.9 8.2 2.3 1.336 75.1 ,384 1.030 57.0 181.6 ,6350 1 .425  6 9 . 0  .658 -.9 - 9  8.5 . e l 7  
4-6900 4-9040 .212 7.5 - 3 . 2  -1.8 ,710 98.0 .281 1.200 201.5 294.6 .862A 1.5370 77.1 1.091 -.3 -15.8 393.8 .e61 
13.49 8.83 4.28 4.66 8.05 4.55 13.54 2 /1 /1  108.1 168.5 21.9 e460 5.267 11.6 4 6 . 8  6.7 97.10 1.984 
4-6530 4-8673.9 .192 240.9 - 1 9 . 2  .4 -849 98.3 .312 .783 199.3 455.1 -538 1.0270 107.7 1.21S 3.3 10.3 128.7 .371 
4-6873.S 4-8840 ,371 149.3 7.8 2.3 I.335 74.6 .388 1.027 58.7 181.8 .629D 1.425 88.9 ,656 - a 8  1.1 8.2 -219 
4-8900 4-9050 ,208 4 . 0  -4.8 -1 .7 .724 98 .1  ,256 1.230 205.3 308.4 .915A 1.1450 80.2 l.OQ8 -.3 -15.6 325 .5  , 2 1 5  
13.74 9.02 4.57 4.72 8.11 4 .45  12.79 2 / l / l  108.9 160.1 20.5 ,438 5.620 11.6 47.9 8.9 98.7D 2.022 
4-8540 4-8675.0 .223 240.3 -16.6 ,5 ,840 101.6 ,326 . I 9 1  206.3 414.9 ,533 1.0490 108.5 1.220 3 .2  9 .5  131.5 .367 
4-6675.6 4-8840 ,387 150.0 7.2 2 .2  1.333 13.7 .395 1.022 61 .7  182.1 .6180 1.425 88.8 ,653 - e 1  1.3 7.8 a224 
4-8900 4-9060 .206 1.4 - 5 . 9  - 1 . 7  .734 98 .2  ,240 1.253 206.5 321.6 .953A 1 .5530  02.9 1.102 -.4 - 1 6 . 0  325.8 .176 
14.26 9.44 5.04 4.82 8 .21  4.40 12.26 2 / l / l  109.2 150.2 18.4 ,401 6.243 11.0 49.0 6.9 91.00 8.104 
4-8550 4-6617.0 ,261 242.7 -18.4 .8 .E73 104 .7  .346 ,801 212.6 454.9 ,524 1.0790 109.6 1.227 2.9 8 . 3  135 .2  .410 
4-8677,s 4-8640 .410 151.1 8.8 2.1 1.330 72.4 ,405 1.015 65.7 182.5 ,6040 1.426 88.3 -647  -.I 1.6  7.2 .23C 
4-8900 4-9070 .e04 35P.7 -6.5 -1.8 .741 98 .3  .e29 1.268 PlO.8 333.9 .976A 1.5190 0 5 . 2  1.104 -.4 -19.4 324.1 .146 
15.01 10.04 5 - 6 7  4.90 0 .37  4.36 11.90 2 / l / l  109.6 138.2 1 5 . 9  ,350 7.238 9 .9  52.3 6.4 94.80 L.232 
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97.6 .S I3  ,119 197.6 456.0 .536 1.0230 107.8 1.213 
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10.4 132.7 a398 
1.7 7 . 8  . e 3 3  
-11 .9  317.0 .393 
9 .3  93.50 1.706 
10.7 129.5 -369 
1.2 8.0 .225 
-17 .3  320.0 ,325 
6.8 96.30 1 .611  
10.6 129.4 ,364 
1.1 8.1 .2e4 
-16.9 322.3 .287 
6 . 1  .97.l.O 1.670 
10.2 131.0 - 3 7 2  
1 .3  7.9 ,226 
-17 .1  323.4 a218 
6 . 0  96.60 1.924 
9.3 133.6 -367  
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-10.0 322.9 ,179 
9 . 9  96.10 1.094 
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- 1 5 . 0  
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6 . 2  
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4.23 
-.6 .E33 84.3 .313 . 7 8 1  161.2 4 5 S . 3  , 537  1.025 101.8 1.216 5 . 1  9 . 9  112.2 3 7 0  
1.8 1.374 15.7 .434 1.148 49.0 138.5 .6500 1.641A 113.1 .I60 - i . l  11.2 32.9 -354 
-2.8 . ? S O  83 .1  .236 1.163 1 5 8 . 5  297.8 .888A 1 .431  19.4 1.079 1 . 7  -7 .2 319.5 - 2 2 0  
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8 4 . 5  .215 1.179 
2.80 12.42 2/1/1 
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11.1 .42A 1.162 
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2 .18  12.12 2 / 1 / 1  
71.3 .426 1.159 
171.6 452.0 .556 1 .012  106.4 1.218 
0 3 . 1  131.3 .6650 1.653A 112.8 e 1 6 5  
159.0 308.3 .925A 1.432 81.1 1.082 
32.0 157.5 31.1 .513 3.134 12.8 
186.8 450.5 .Sa2 1.0120 106.0 1.221 
42.3 137.0 .6690 1.655A 112.8 . ? S ?  
159.6 318.9 .953A 1.429 63 .5  1.063 
31.9 147.0 31.6 .533 3 . 6 7 2  13.9 
3.2 
-1 .3  
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11.1 1 0 9 . 1  .342 
11.2 33.7 , 3 5 0  
-2 .1  321.7 .186 
9.1 102.90 1.402 
11.9 109.4 -536  
11.2 33.9 .349 
6 . 6  321.5 . l o 5  
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8.09 11.46 3 .11  12.16 2 / 1 / 1  32.0 128.8 3 0 . 6  .519 3.796 1S.O - MARS ARRIVAL DATE = 2448170 (27 MAY 1992) ~- 
- . 4  .E30 83.0 .324 .778 164.9 457.1 .S26 1.030 108.5 1.214 
1.1 1.354 14.3 .411 1 . 0 8 2  56.2 148.0 .E310 l .532A 108.9 a123 
-2 .1  .142 84.6 .240 1.158 162.4 295.6 .88OA 1.436 18.9 1.077 
6.91 10.28 2.88 12.96 2 /1 /1  42.4 167.0 23.6 a407 4.886 1 2 . 1  
___-_. .- 
3 . 2  9 .7  1 1 5 . 5  
-1.0 10.0 29.7 
1 .3  -8.9 321.3 
35.9 9 . 1  98.80 
3.2 10.9 112.2 
-1.2 10.0 31.1 
1 . 5  - 5 . 2  324.0 
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.3s9 ,829 220.0 450.9 .ssi i . i 2 6 n  
,419 1.032 85.6 157.0 .8000 1.464A 
. 1 1 3  1.216 170.6 361.0 1.007 1.429 
,VAL OATE = 2448190 (16 JUN 1992) - 
. 3 5 1  .173 159.8 4 6 f . 6  .491  1.048 
,115 1.010 68.6 163.3 e5910 1.4291 
.249 1.154 111.1 292.3 ,861A 1 .441  
13.15 2 /1 /1  65 .1  169.8 17.9 .329 
.306 .711 112.4 4 5 5 . 5  .539 1.016 
.388 1.035 56.9 160.9 a6340 1.4311 
.e25 1.115 112.4 303.8 .911A 1.439 
12.58 2 / 1 / l  62.2 163.0 22.2 -456  
11.47  2 / 1 / 2  5 4 . 1  31.2 14 .4  .338 
1 7 . 4  30.1 15.2 95.70 
1 .E45 
.690 
1 .019  
1 1 . 8  
3.4 -.E 9.4 6 3 3 e 5 . r  2 4 . 6
- 2 . 7  -47.2 3 2 2 . 0  
4 0 . 1  16.1 94.50 
.422 
* 2 r4 
.059 
1.357 
.236 270.1 - 2 2 . 6  
- 4 Z 1  140.6 5 . 5  
.131 24 .3  -1 .1 
13.66 8.18 5.28 
-110 251.1 -24.6 
,363 158.9 6.8 
.129 20.5 -5 .2  
12.21 7.04 4.20 
.2 
1.9 
-2 .1  












3.5 9 . 3  122 .9  
- . 7  6.6 20.1 
* I  - S l . Z  523.8 
4 0 . 2  12.4 91.40 


















13 .2  
3.3 1o.s l l S . 8  
-1.0 6 . 7  23.1 
S8.4 .8
3.4 11.3 111.3 
-1.1 6.1 2 4 . 0  
.9 -6.5 328.4 
35.4 10.0 98.30 
-9.0 .1 326.8 9 10 
,154 244 .1  -24 .1  -.I .638 91.0 .293 .781 182.3 455.1 .552  1.0100 106.0 1.216 
*346 138.6 7.3 1.9 1.341 75.9 ,382 1.041 S3.1 160.2 .6440 1.430A 101.4 ~ 6 9 4  
-125 11.2 -8 .1  -2 .5 .745 88.4 .201 1.191 173.9 315.2 . 8 4 S A  1.437 8 2 . 8  1.083 
11.81 6.76 4 . 0 9  5 .11  8.49 2 .61  12-15 2 /1 /1  61.5 155.2 23.4 ,501 4.938 13.8 
. I 6 0  235.2 -22.3 
.346 138.6 1.3 
-123 15.1 -12.3 
11.91 6-01 4.17 
. l a1  230.3 -20.6 
-354 136.8 T . 0  
. l e 5  14.0 -18.9 
12.23 1.09 4.43 
- *1  .a45 94.3 
1.9 1.341 16.0 
-2.8 .7SO 88.9 
5-10 8.49 2.04 
-.4 ,853 91.8 
1 .9  1.340 T 5 . 5  
- 3 . 4  ,754 69.2 
1.14 8.SL 2.60 
.293 ,785 191.1 452.1 . I S 5  1.0150 101.1 1.218 
,381 1.041 S3.9 160.2 .e440 1.4391 101.4 ,694 
11.05 2 / l / l  6l.Y 143.5 2 3 . 0  -504 5.001 14.1 
.300 .791 199.0 451.6 ,553 1.0280 106.8 l ag22  
.385 1.038 5 5 . L  160.5 ~ 6 3 9 0  1.438A 101.4 *092  
,181 i . $ ? l L  176.5 331.4 .98OA 1 . 4 3 6  80.5 1,081 
11.65 C / l / l  01.0 133.0 L1.7 .470 5.3tO $1.5 
. i s 4  1.203 175.t 326.5 .970h 1.436 04.1 1.08s 
3.4 11.7 111.7 
-1.1 8 . 7  24.0 
1 . L  -3.1 328.0 
31.3 11.0 98.40 
3.3 11.8 117.3 
-1.1 0 .7  23.0 
1.8 t . 9  3 t 4 . 3  
s6.0 1e.e 97.10 
3 .1 1i.c iis.8 
-1.0 0.7 2r.r 
3.1 10.8 814.4 
87.3 13.8 0O.OD 
8 . 8  0 . L  1LI.O 
-.o 0.6 to .5  
-8 .e  -11.1 8t4 .0  
41 .7  15.0 93.00 
. e l l  229.4 -19.5 
,310 139.0 8 .0  
.136 18.5 -26.3 
l t . 9 3  7.?4 4 . 0 6  
.291 t 3 5 . 5  -1O.L  
~ 4 2 0  140.4 5.8 
.113 .e 1 0 . L  
14.15 0.07 0 . t l  
243 
UISSION OURATION : 560 C A I 5  
UARS ARRIVAL C A T E  2448190 
l e  JUN 1992 
8TOPOVER T I M E  D 60 O A Y S  1993 OUTBOUNC SWINGBY 
_. -- - ~ -  -- .- - . - 
LAUNCH SWNC8Y $PEE01 R A l  OECLl I 1 V 1 PSI 1CCf .N -SUA- W E T 1  WET2 PERlH APHEL PSI 2 V 2 I 2 CECL2 RA2 SPEEC2 
8wNtQY ARRIVE $PEE03 RA3 O E C L 3  I 3 V 3 PSI 3 ECCEN SUA THE13 THETI PERIH APHEL PSI 1 V 4 I 4 EECLl R A 4  8PEEO4 
D E P A R T  RETURN 3PEEOS R A 9  OECLS I 5 V 5 PSI 3 ECCEN SUA THE15 WET6 PERlH APHEL PSI 6 V 6 I 6 OECL6 R I 6  SPEECS 
___. ~ PROP AERO-OVL O V A  E V ~ _ ~ V O E V R -  TJPE-SUN A SUN R AAPPA- - A  E INC R A P  OECLP ETA PERlC 
4-8160 4-8874.8 .340 241.1 -19.4 .6  .912 110.5 .386 ,845 224.5 451.5 ,519 1 . 1 1 2 0 ~ 1 1 1 . 3 ~ 1 . 2 5 4 ' - S . 0  7 . 7  111.5 a 4 3 3  
4-6674.5 4-8790 .453 1 4 1 . 1  5 . 1  1 .8  1.325 10.1 .427 1.000 72.9 164.3 ,5730 1.42TA 101.1 ,664 -.6 6.5 18.9 ,216 
15 .21  9 .58  7.16 5 .63  9.01 2 .41  11.43 2/1/2 66.2 71.8 10.2 .292 11.203 16 .3  4 4 . 8  14.9 92.60 2 . 9 8 3  
4-aeso 4-9120 . i i o  6 . 2  1 . 3  - . e  ,758 89 .0  . i 7 7  1.221 175.2 375.4 1 . 0 0 5  1.436 9 2 . 1  1.018 -1.1 -38 .1  ~ 0 9 . 6  .nor 













.173  261.3 -23.9 
,372 140.3 6.9 
,136 16.0 - 5 . 3  
12.09 7.27 4.39 
-156  248.5 -23.9 
. 3 5 1  139.7 7.5 
.132  12.5 -8.1 
11.64 6.92 4 .11  
- .2  .829 
2.0 1.333 
-2.1 .131 
4.82 8 . 2 0  












94 .0  
75.7 
90 .3  
2 .78  
97.3 
1 3 . 3  
2.17 
90.6 
A13 .775 170 .5  
.387 1.021 59.7 
.229 1.177 177.8 
12.63 2/1/1 13.5 
,296 .779 180.8 
.319 1.029 5 5 . 5  
,210 1.195 179.6 





















. I 5 1  
.6360 
.988A 


























9 8 . 2  
80.4 







8 4 . 7  
5.178 
108.9 
































- l . l  
.6 
3 7 . 0  
3.4 
-1.1 
. 7  
36.9 
3 ,s  
-1.1 
.9 
37 .1  
3 ,s  
-1.0 
1 . 5  
38.8  
10.4 119.4 .372 
-10.4 327.6 ,204 
9 . 1  9 s . m  %.9SB 
4 .9  18.0 ,223 
11.2 117.8 ~ 3 1 1  
4 . 9  19.8 . e l 9  
- 8 . 7  329.2 - 1 7 0  
1 1 . 5  117.4 ~ 3 4 8  
4 .9  19.1 .PI8 
- 8 . 9  329.0 ,141 ..+ 
9 .4  97.50 e . 0 2 7  
10.1 91.80 e.078 
.159 238.3 -22 .3  -.4 .e42 
.348 139.1 7.6 2 . 0  1.337 
.131 9 .9  -10.6 -2 .4  .746 
11.64 6.93 4 . 1 6  4.70 8.09 
-118  232.7 -20.6 - . 3  .e51 
.a55 139 .8  7.4 2.0 1.336 
.130 8.6 -13.1 -2.7 .750 
11.90 1 . 1 7  4 .39  4.73 8.12 
.e94 .703 189.7 4S2.8 
.378 1.030 5 5 . 0  165.8 
-197 1 .208  181.2 326.1 
11.85 2/1/1 72.4 146.0 
.300 .788 197.8 432.3 
,188 1.217 182.4 337.8 
11.65 2/1/1 72.8 134.0 
.3eo 1.027 56.4 1 6 6 . i  
1 1 . 5  118.9 ,315  
4 .9  19.4 .e20 
- 4 . 4  326.2 .119 
11.1 9 1 . s ~  e.134 
4-85so 4 - 8 6 ~ ~  .201 2 3 1 . 2  -19.5 - .2  .e61 10o . f~  .si3 .796 205.1 452.1 
4-866e.4 4-8800 .310 140.2 6 . 9  2.0 1.334 74.1 .386 1.022 59.2 166.5 
4-8860 4-9090 ,132 9 . 1  -16.9 -3.3 .152 9 0 . 1  .183 1.223 183.1 348.3 
12 .41  7.61 4 . 8 0  4 . 8 0  8.19 2.81 1 1 . 5 1  Z / l / l  73.3 119.0 
11.0 121.3 e 3 7 0  
4 .9  18.7 .e23 
12.2 96.30 C . L l 3  
1.3  319.0 .io$ 
.243 232.9 - 1 9 . 0  
.391 140.8 6.4 
. % 5 1  16.3 - 2 9 . 1  
13.45 8 .54  5.37 
.e86 236.7 - 1 9 . 0  
.418 141 .1  5 .8  
.128 553.8 16.9 




4 .91  8.29 










90 .6  
2.74 
.331 .e06 211.8 452.1 ,139 
.395 1.014 6 3 . 1  161.3 -6140 
.tea 1.226 i 8 3 . i  358.0 1 . 0 0 5 ~  
11.66 2/1/1 74.3 100.1 18.6 
.,354 ,820 211.9 452.1 .529 
.,407 1.001 6 7 . 8  168 .1  as960 
,179 1.2Z7 182.5 367.2 1 . 0 0 1  
11.69 2/1/2 75.4 87.2 13 .6  
1.0730 108.5 1.231 
1.415~4 98 .1  - 6 7 1  
i . 4 4 7 0  89.7 1.084 
.394 6 . 9 4 8  15.5 
1.1110 109.7 1.239 
1.413A 9 7 . 9  ,664 
1.4410 91 .1  1.082 
.345 8.469 11.4 
3.4 10.2 124.5 .SO1 
-.9 5 . 0  17 .1  .227 
4 .9  23.6 305.3 ,122 
4 0 . 8  i 3 . 0  95.10 C.343 
3.2 9 . 0  128.4 . 4 1 8  
- . 7  5 . 0  16.1 .e33 
-4 .8  -62.2 333.6 . I 2 5  





























4 - 8 e m . e  4 - 0 8 i o  
4-86aa.3 4-8810 
.334 z 4 2 . i  -19.2 .T .go8 ii0.0 .383 .e40 223.4 4 ~ 2 . 1  .si8 i . i ~ t o  111.2 1 . 2 ~ 0  2.9 7.6 133.0 .450 
. i 2 0  3 . 0  - . s  - . 3  ,753 90.3 . i e o  1.226 m i . 3  37s.e 1.005 1.4460 92,4 1.019 -1 .6 -37 .1  308.6 . o m  
. * S O  143.0 5.3 1 . 9  1.321 70.2 .422 ,992 73.3 169.2 ,5730 1 . 4 l l A  9 1 . 7  ,654 - .E  4 . 9  1 5 . 0  ,241  
14.66 9 .61  7.03 5.2s 8.64 2.58 11.46 2/1/2 76.8 71.2 10.2 -296  11.224 14.4 46.5 12.8 92.60 3.02L 
__. 




- . e  
2 .1  
-2 .0  
4.13 
- .2  
2.1 
-2 .1  
4 .51  
- MARS ARRIVAL OATE s 2448810 ( 6 J 
.E27 84.5 ,323 ,773 168.2 458.3 
1.330 73.7 .391 1.013 62.3 171.7 
e726 91.1 ,233 1.183 183.7 303.5 
8.07 3.10 12.68 2 /1 /1  84 .3  163.5 
-833  89.6 .300 .777 119.1 45S.1 
1.334 75.3 .379 1.023 56.9 170.8 
.735 91 .8  .215 1.202 185.9 315 .7  
7.93 3.04 12.20 2 /1 /1  83 .2  151 .3  
.e40 93.4 .296 .780 188.3 453.6 
1.33s 75.6 .377 1.025 55.9 170.6 
. I 4 2  92 .0  .202 1.218 187.8 327.5 
7 - 9 0  3.01 i t . 8 6  211/1 83.0 145.4 
IWL 1992) 
,523 1.022 108.5 1.209 
.6110 1.409A 9 5 . 3  ,665 
.907A 1.4590 80.2  1.083 
90.0 ,401  5.758 13 .2  
,544 1.009 1 0 7 . 1  1 .212 
.e350 1.410A 91.5 .672 
.944A 1.4600 82 .6  1.087 
21 .9  .47S 5.269 13.0 
, 550  1.0110 108.7 1.215 
.6390 1.410A 9 5 . 6  .674 
.97lA 1.4610 84 .7  1.089 
21 .9  .490 5 . 2 5 s  13.4 
,169 266.0 -23.0 
.SO4 142.4 6 .8  
,147 12.0 - 5 . 3  
12.33 7.64 4 .54  
.119 252.7 -23 .5  
- 3 5 6  141.5 1.7 
.144 8.4 - 7 . 6  
11.73 1.19 4.1s 
. I 5 9  241.8 - 2 2 . 2  
. 3 S O  141.3 7.9 
-143  5.8 -9 .3  
11.61 7 .16  4 .15  
3.4 10.3 $22 .5  ,384 
- .8  3.4 1 4 . 1  .218 
.2 - 1 1 . 7  321.9 .e07 
4 1 . 0  9 . 8  94.30 1 .931  
3 .4  11.0 119.6 . S 5 6  
-1.0 3 .2  1 5 . s  ,212 
. 3  -10.6 329.4 .17S 
39.1 8 . 8  96.90 2.028 
3.4 11 .4  119.4 . 3 S O  
-1.1 3 .2  15 .7  ,210 
- 3  -9 .9  329.2 .142 
38.8  9 . 1  97.50 C . 0 6 5  
.176 235.3 - 2 0 . 6  - .2  .E43 96.8 .SO1 ,186 196.4 453.0 ,549 1.0220 107.0 1.218 3.4 11.3 120 .6  ,318  
.356 141.5 7.7 2 .1  1.334 75.2 .379 1.023 5 7 . 0  170.8 ,6350 1.41OA 95.5 .672 -1.0 3.2 15.4 .212 
.142 4 .2  -10.6 -2.2 ,746 9 2 . 2  -193 1.226 189.1 338.7 .989A 1.4620 36 .6  1.089 - 4  -9 .4 326.5 ,119 
11.90 7 - 3 6  4.36 4.53 1.95 3.00 11.63 2 /1 /1  8 3 . 2  133.2 20 .9  -474 5.515 13.9 39.4 9 .9  97.10 C.14L 
.203 233.2 -19.4 
.370 141.9 7.2 
,142 3.8 -12.3 
12.34 1.14 4.74 
- . 1  .E58 100.0 ,313 ,793 203.8 452.8 .545 1.0400 107 .6  1.223 
2 .1  1.332 74.5 .385 1.018 59 .6  171.2 .6270 1.409A 95.4 .669 
-2.4 ,749 92 .3  .188 1.231 189.8 349.2 1.000A 1.4630 88.3 1.088 
4.61 8 - 0 0  3.00 11.50 2/1/1 83.7 118.3 19 .1  a440 6.040 14 .2  
3.4 10.8 122.9 . 570  
- . 9  3.3 14 .6  -214 
- 6  -8 .6  321.0 . l o 3  
4 0 . 1  10.8 96.30 2 . 2 1 3  
.239 234.4 -38.9 .i .a70 103.2  ,330 .a02 210.6 452.7 ,538 i .0670 108.5 1.220 3.5 10.0 128 .1  ,390 
,390 142.6 6 . 7  2 . 0  1.329 73.4 ,593 1.011 63.2 171.8 ,6140 1.406A 9 5 . 2  ,664 - . 8  3 .4  13.9 ,219 
,143 4.9 -15.0 - 2 . 9  . ? S O  92.2 .le5 1.254 189.8 359.0 1.005A 1.4630 89.8 1.007 1.1 - 4 . 4  312.3 .09S 
13.01 8.30 5.29 4.71 8.10 3 .01  11.44 2 /1 /1  34.5 101.3 16 .6  ,396 6.909 1 4 . 2  42.7 11 .4  95.20 L .341  
.si?? 243.2 - 1 9 . 1  
-447  144.9 5 . 5  
.133 1.0 - 2 . 3  
14.19 9 .12  6 .90  
.8 -903 109.5 .?I80 .a34 222.2 452.7 .517 1.1510 111.1 1.247 
- . 4  .749 91.7 . le5 1.233 187.7 316.3 1.004 1.4610 92.5 1.081 
'S.01 8.46 2 .62  11.41 2/1/2 86 .7  69.7 10.6 .300 1 0 . 8 6 2  12 .3  
e.o 1.521 70.3 . e o  .990 73.1 173.4 ,5740 1 . 4 0 6 ~  9 4 . 7  ,648  
UARS ARRIVAL OATE : 2446020 (16  JUL 1992) - -- 
2.8 7.4 134.5 . 4 4 1  
-.I 3 . 5  11.5 .e34 
-1.4 - 3 5 . 1  306.4 . l o 0  

















4-0069. I 4-6820 






4 - m m  4-sie0 
,206 211.2 -Ll.S 
,402 145.3 6.5 
. l o 3  8 .5  - 5 . 3  
12.98 6 . 2 1  4.19 




J .5  10 .1  126.3 , 4 0 9  
- , I  2.3 10.4 .e20 
. O  -12 .9  321.7 - 2 1 0  
41.3 10.6 92.80 1 . 8 8 1  
82.9 . 338  . I 7 0  165.4 460.4 
72.7 .399 1.007 65.4 176.0 
93.2 .239 1.193 190.2 304.3 
3.42 12.72 2/1/1 94.3 163.0 
.164 257.4 -22 .9  .O .631 8 8 . I  .305 .774 177.1 416 .2  .538 1.010 101.4 1.210 3 .4  10.9 122.1 a362 
-362  143.8 7 . 7  2 .2 1.333 74.9 .381 1.021 58.1 1 7 3 . 0  .6520 1 .4101  93 .1  -665  -e9 2 . 0  12.0 -211  
.160 5.2 - 7 . 1  -1.9 .133 9 3 . 6  -221 1.213 192.8 318.9 .946A 1.4810 82 .6  1.090 .P -12.4 329.0 . l ? 3  
12.09 ?,SO 4 .21  4 .51  7.90 3 .31  12.22 2 /1 /1  93 .0  154.3 21.6 .458 5.341 12.6 41.8 8 . 3  96.30 1.988 
, S l l  1.026 109.4 1.206 
.6060 1.409A 9 2 . 8  .651 
1 9 . 1  .312 6 .022  13.6 
, 9 0 8 ~  i . 4 7 8 0  8 0 . i  1 . 0 ~ 6  
el59 245.6 -22 .1  
.SS3 143.S 8 .1  
.159 2 .8  - 8 . 3  
11.97 7.50 4.15 
,173 236.3 -20.5 
.357 143.6 1.9 
.158 1 .3  - 9 . 2  





92.8 .298 .778 186.6 454.5 
75.4 ,378 1.024 56.4 174.8 
93.0 .208 1.228 194.9 329.0 
3.35 11.81 2/1/1 92 .7  143.9 
,546 1.0100 106.9 1.211 
.6370 1.4101 9 3 . 2  a667 
.97ZA 1.4830 84.8 1.092 
21.9 .481 5.263 12.8 
3 .4  11.2 121.5 .3s5 
-1.0 1 . 9  12.4 .eo0 
.O -12.5 326.4 -143  
41 .1  8 . 2  97.30 C . 0 5 2  
3.4 11.1 122.5 ,351 
-1.0 2 .0  12.2 .eo9 
.O -13.3 325.6 ; l e 0  
41.6 e .7  91.10 e.io8 
- . I  .e46 96.3 .so2 .7e3 i 9 s . o  453.0 .547 i . 0190  $07.1 1.216 
2.2 1.334 75.2 .379 1.022 57.2 174.9 .63SO 1.4101 93 .1  .667 
-1 .9  .744 94.0 .ZOO 1.238 196.3 340.3 .99OA 1.4850 86.1 1.093 
4.48 7.88 3.33 11.64 2/1/1 92.8 131.1 21.0 .471 5.419 13.1 
.ZOO 235.5 -19.4 . l  .855 
.370 144.0 7.5 2.e 1.332 
. i l l  .6 - 9 . 6  -1.9 .746 
i e . 5 5  8.00 4.69 4.55 7.94 
99.5 .312 . I 8 9  202.5 453.5 
74.1 .384 1.018 59.5 115 .2  
94.0 ,195 l . i l 43  191.0 350.8 
3.31 1 1 - 5 1  0/1/1 93.3 115.8 
.143 1.0360 107.6 1.220 3.4 10.1 124 .1  -310  
,6270 1.410A 9 3 . 0  .664 - .9  2.1 11.1 a212 
19.3 ~ 4 4 0  5.955 13.2 4L.9 9.4 96.40 C . 1 8 0  
1 .000~ 1.4860 08.s t . o g e  . I  -14.8 320.1 . io4  
,234 236.2 -18.8 
.389 144.8 8.9 
.156 . I  -9 .9  
13.15 8.49 5.21 
-414 141.8 6.3 
-154 1.1 -10.4 
13.96 9.14 5.90 
.e14 e39.4 -10.1 
3.3 9 .8  121.8 .389 
- . 8  2 . 2  10.9 .211 
. l  -18.5 312.8 ,096 
44.8 9.8 95.30 C.289 
3.1 8.1 131.0 ~ 4 1 4  
-.e 2.4 10.0 .ze3 
.e -18.8 305.e .OOB 
47.4 9.8 94.20 C.416 
-3  ,867 
2 . 1  1.329 
-1.9 , I 4 7  
4.66 8.01 
102.7 .329 .198 209.2 453.4 
73.5 -393 1.012 63.0 t15.7 
9 3 . 9  .193 1.245 198.8 360.4 
3.28 11.44 W i l l  93.9 98.8 
101.8 .S50 . a l l  El¶ . (  4S3.4 
I2.1 ,404 1.003 67.4 178.3 
91.7 .toe 1.245 195.9 369.e 
3 . ~ 4  11.44 wi/ i  9 4 . 1  01.9 
10.5 ,419 .SOP 7e.5 177.0 
93.4 . i s 3  1.e4e m 4 . s  117.3 
a.13 11.49 e w e  s5.e 67.e 
109.0 .377 .808 221.0 453.4 
.536 1.0610 108.¶ 1.228 
,0150 1.4091 9 t . 8  .OS9 
1.005 1.4850 90.1 1.090 
11.0 .39e 6.750 11.0 
.I ,881 
0.1 1.328 
-0.1 . r 4 1  
4 - 8 0  r.ei 
.527 i . 0950  109.8 ¶.e33 
. I 9 8 0  1.4091 92.5 .652 
1.006 1.4840 91.1 1.087 
.516 1.1400 111.0 1.243 
14.3 .351 0.044 1e.e 
. s i 1 0  1 . 4 0 8 ~  9e.i  .e44 
1.003 i.40io 9e.o 1.084 
i1 .e  .so4 io.ees 10.5 
.azo e44.3 -18.0 .s .e99 
.444 147.e 5.0 0.0  ;.sei 
. i 4 9  s.0 -6.5 -1.5 .74e 
L4.94 1.91 0,?6 5.01 0.4¶ 
244 
6TOCOVER TIME I 60 DAY6 1993 OUTBOUND 3UlNGBY MIS6ION DURATION x 160 D A I S  
MARS ARRIVAL O A T E  : e u e e ~ o  
26 JUL 1992 
LAUNCH OUNGBY 3PEEO1 R A l  OECLl I 1 V 1 PSt 1 ECCEN 3MA THE11 THETZ-PERIH APHEL PSI 2 V 2 f 2 OECLZ R A P  8PEECP 
6WNGBY A R R I V E  3PEE03 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN 3MA THE13 THE14 PERfH APHEL PSI 4 V 4 f 4 OECL4 R A 4  3PEEC4 
OEPART RETURN BPEEOS R A 5  OECLS I 1 V S PSI I ECCEN 3MA WET¶ THE16 PERfH APHEL P31 6 V 6 1 6 OECL6 RA6 WEE06 
PROP AERO DVL O V A  EVA DVO EVR TYPE SUN-A-3UN R KAPPA - A  - E  -!>C- -R!P OECLP ETA PERIC 
- --____-________I_.__ _- - - __ - __ - - -. 
I__---- _____ 
MARS ARRIVAL DATE I 2448830 (26 JUL 19921 -- --- - - ___-- 
, 2 3 1  211 .1  -20.2 
-433  149.3 1 .9  
-183  S.3 -1.1 
14 .14  9.12 S.26 
3.8 
-.l 













4 4 . 1  
3.3 
-*e 
- .3  
43.3 
3 . t  
- . I  - .4 
4 1 . 2  
3.0 
-*e 
- . I  
49.8 
2.1 - .4 
- 3 . 3  
13.0 











- 9  ~ 3 1 9  80.2 .360 .761 161.6 463.4 ,490 1.041 110.9 1.203 
2.0 1.324 11.1 -414  1,001 70.2 180.0 .Sa60 1.415 90.0 a644 
-1.8 -722 91 .1  .246 i . 2 0 8  191.4 306.0 .911A 1.1030 80.1 I s 0 9 1  
-170  262.6 -22.2 - 2  .a28 87.7 . S i 1  .771 174.9 411.6 ,531 1.011 101.8 1.208 
e371 146.1 7 . 1  2.2 1.333 14.1 .336 1.021 59.4 178.7 -6270 1.411A 90.0 .619 
a 1 8 1  2 .9  - 6 . 1  -1.8 ,132 91.8 .229 1.229 200.3 318.9 .948A 1.5100 8 2 . 1  1 .091  
1.02 8.40 3.81 12.76 21111 103.2 161.9 17.9 ,321 6.430 11.0 











- 1 6 . 1  323.4 
1.8 91.10 
,160 210.1 -21.8 
~ 3 1 1  146.0 8.2 
.io0 .e -7 .4 
12.49 7.96 4 . 1 6  
. l  -835 92.1 .301 .771 184.8 411.6 .S42 1.0080 107.1 1.211 
2.3 1.331 11.2 ,380 1.026 56.8 178.4 .6360 1.411A 9 1 . 0  .662 
-1.7 -739 91.9 .2 lY  1.241 202.6 331.1 .971A 1.1110 01.0 1.097 
4.53 7.92 3.80 11.88 2/1/1 101.3 141.1 22 .1  -411 1.226 12.3 
. l  ,843 91.6 .303 .780 193.3 414.7 .144 1.0160 107.2 1.214 
2.3 1.334 7S . l  .Sei 1.021 17.2 178.1 ,6350 1 .411A 9 0 . 9  ,662 
-1.7 .143 9 6 . 0  .209 1.214 204.0 342.4 .992A 1.1170 8 7 . 0  1.090 
4.14 7.93 3.77 11.61 2/1/1 101.4 128.0 21.4 -466 1.388 12.4 
1 . i e 9  
,171 241.7 -20.4 
~ 3 1 9  146.1 8 .1 
. I 1 9  319.1 -1.8 
12.61 8.08 4.30 
,196 238.0 -19.3 
,370 146.1 1 . 7  
.11? 318.9 - 1 . 9  
12 .91  8.37 4.63 
4-8130 4 - m r z . 4  
4-8672.4 4-8030 
4-8890 4-9090 
.2 ,812 99.0 ,312 .186 
2 .2  1.333 14.1 -386  t.022 
-1 .6  .741 9 6 . 0  .201 1.219 
4.60 1.99 3.74 11.S3 W l / l  
.4 .e63 102.1 .321 .?OS 
2.2 1.331 73.6 ,393 1.011 
-1.1 ,746 91.8 .203 1.261 
4 .71  0.10 3.69 11.47 2/1/1 
t 200.9 414.3 
t 19.2 178.7 
1 e04.1 312.8 
101.7 112.1 
I 207.8 414.1 
i 62.4 179.1 
204.2 362.2 
102.1 91.0 
.141 1.0310 101.7 1.218 
.6280 1.411A 90.8 .619 
19.8 .439 1.804 12.3 
,134 1.0110 108.1 1.223 
,6160 1.41% 90.6 ,611 
1.001 1.5160 90.4 1.094 
17 .1  ,400 8.111 11.9 
~ . O O ~ A  i.1180 80.8 1.096 
10.1 128.8 
1 .3  9 . 1  











.e20 238 .1  -18.1 
.388 147.2 7 . 1  
- 1 7 1  310.8 -7 .4 
13.52 8.81 1 .12  
.268 240.9 -18.8 
-412 140.3 6.4 
, 1 7 1  310.9 - 6 . 0  
14 .21  9.40 1.19 
9.8 129.8 





- t 7 . 6  304.4 
1.9 94.10 
~ 3 0 0  
. L I S  
. loo 









.7 ,877 101.3 .348 .e06 214.1 414.1 .126 1.0870 109.8 1 . t 3 0  
2 . 1  1 .321  72.3 .404 1.008 66.6 119.8 .6010 1.41lA 9 0 . 3  -649  
-1.2 .141  91 .1  .e02 1.239 203.0 310.7 1.001 1.6130 9 1 . 8  1.091 
4.81  8.26 3.61 11.48 2/1/1 102.7 78.8 11.0 -311  7.662 10.9 
1.0 -894 108.1 .313 .822 219.7 414.1 .311 1.1290 110.9 1.240 
2.0 1.323 70.1 .418 .998 11.6 180.2 .SO00 1.411 89.9 a642 
1.1 .743 9 S . l  .202 1.211 201.2 378.8 1.002 1.1080 93.1 1.080 
1.08 8.46 3.14 i i . 6 6  2 /1 /1  103.4 6 e . i  12.0 ,308 9.172 9 .0  
-313  245.8 -18.7 
a 4 4 2  149.7 1.8 
.168 311.1 1.0 





MARS ARRIVAL DATE = 2448840 ( 1 AUG 1992) 
.1 .a21 66.4 .320 ,768 172.3 419.2 ,125 1.014 108.4 1.201 
2.2 1.333 73.9 .393 1.023 60.8 182.0 .6220 1 .421  8 8 . 7  .614 
-1.7 .134 98.2 .e40 1.213 208.1 321.6 .913A 1.5130 82.9 1.102 
4.19 8.18 4 . 4 0  12.26 2/1/1 109.1 110.2 21 .2  .412 1.421 12.4 
- 3  .832 9 1 . 2  .304 .772 182.7 416.7 .137 1.0070 107.4 1.208 
2.3 1.336 75.0 .384 1.030 57.2 181.6 .6340 3.425 89.0 -618  
-1.6 . I 4 1  98.3 .e29 1.268 210.8 333.9 ,978A 1.1590 6 1 . 2  1.104 











4-8873 * 9  
4-8900 
4-0540 

















2 6 8 . 3  
149.8 
1 .4  
8.82 
3.1 10.1 lee.!, .See 
- . 1  1.3 1.9 .e22 
- ,4  -16.0 321.0 .110 
41.8 8.4 94.10 l.822 
3.4 10.9 126.1 e362 
-.9 .9  8.1 .e17 
- .4  -17.4 324.1 .146 











- 1 . 9  










8 .2  






-20.3 . 3  ,840 91 .0  .304 .177 191.1 415.6 .141  3.0130 107.3 1.211 3.4 10.8 126.9 .361 
0 .2  2.3 1.336 75.1 .384 1.030 51.0 181.6 .6350 1.421 8 9 . 0  .618 - .9  .9  8 .1 -211 
- 6 . 1  -1.1 . I 4 1  98.3 ,222 1.271 212 .1  341.0 .994A 1.1610' 8 7 . 3  1.104 - .4  -19.8 320.0 -123  












4 . 5 1  
.4 ,849 98.3 .312 .783 199.3 411.1 ,538 1.0270 107.7 1 .211  
2 .3  1.331 14.6 .388 1 . 0 2 1  58.7 181.8 .6290 1.425 8 8 . 9  e616 
-1.4 .147 98.1 -218 1.281 212.4 311.2 1.002A 1.5610 8 9 . 1  1.103 
4.72 8.11 4.27 11.56 2/1/1 108.9 101.1 20.5 -438 1.620 11.6 
3.3 10.3 128.7 -371  
-.8 1.1 0.2 -219  
-.I -23.0 313.1 -110 









-18.6 .1 .860 101.8 .326 -191  206.3 414.9 .133 1.0490 108.5 1.220 3 .2  9 . 1  1 3 1 . 1  . 3 8 1  
1.2 2.2 1.333 73.7 ,391 1.022 61 .7  182.1 .6180 1.421 8 8 . 6  .613 - . 7  1.3 1.3 .e24 
- 5 . 7  -1 .2  .146 97.9 .e16 1 .281  211.8 364.3 1.001 1.1170 9 0 . 8  1.100 - . I  -26.8 3 0 6 . 1  . lo0 
1.04 4.82 3.21 4.20 11.12 2 /1 /1  109.2 90.6 18.4 e401 8.243 i l . 0  4 9 . 8  0.9 91.00 L . 1 0 4  
1-8110 4-0671.9 . 2 6 l  242 .1  -18.4 
4-6871.9 4-0040 .410 111.1 6 .8  
4-0900 4-9110 .193 310.5 - 4 . 1  
1 4 . 7 1  9 . 1 1  1 .87  
.8 .813 104.7 .346 ,801 212.6 414.9 .124 1.019D 109.6 1.227 
2 .1  1.330 12.4 .401  1.011 61 .1  182.1 .6040 1.426 88.3 .641 
- . 8  .141 97.6 . 2 l 4  1.218 210.3 372.6 1.004 1.5120 92.2 1.097 
4.90 8.37 4.10 11.51 2 1 ~ 1  09.6 71.2 11.0 ,318 1.238 9 . 9  
2 . 9  8.3 131.2 .410 
-.I 1.6 1.2 .230 
-1.1 -31.4 301.0 . l o 9  
¶2 .3  6.4 94.00 2.232 
4-0160 4-0680.6 .30S 241.0 -18.5 
4-0800.6 4-8040 .439 152 .1  5.8 
11.61 10.47 6.48 
4-esoo 4 - 9 i 2 0  . l ee  317.4 .g 
1.1 .e89 107.9 .370 .e16 218.3 414.9 .114 1.1190 110 .9  1.236 2 . 6  6.9 189.5 .439 
2.0 1.326 10.9 .419 1.001 10.4 183.0 .Sa40 1.426 87.9 .640 - . 3  1.9 8 . 6  .e38 
.I ,743 97.1 .214 1.272 208.2 380.1 .999 1.1440 93.1 1.093 -2.3 -42.4 299.5 ;122 
1.19 8.11 3.99 11.66 2 /1 /1  110.1 63 .7  1 3 . 0  .313 8.813 8 . 0  15.1 4 . 1  93.80 2 . 4 1 1  
















3.8 10.4 132.7 .590  
-.I 1.7 1.3 .e33 
- . 5  -18.0 322.9 .179 
$ 1 . 1  9.3 93.50 1.706 
.196 274.7 -20.0 
.398 113.6 6.9 
.e31 . 7  -1 .2  
14 .80  9 .11  4.63 
.E ,821 8 4 . 1  .332 $ 7 6 1  169.2 461.2 .111 1.018 109.2 1.202 
2.2 1.334 13.2 .402 1.026 62.9 134.9 .6130 1.439 66.7 .640 
-1.6 .141  101.0 .e18 1.266 217.3 321.0 .913A 1.6110 33 .1  1.112 
. 1.01 6.44 1.11 12.29 2 / l / l  1 1 1 . 4  146.8 20 .9  a319 1.101 12.9 
3.4 - . 7  10.7 1 2 129 .1  0 . 0 ,369 .2e1
- . 6  -19.9 32063 - 1 4 8  
49.0 0.0 96.30 1.811 
3.3 10.6 129.4 -364 
- 1 6 1  260.1 -20.8 
-369 112.2 3 . 0  
-233 319.3 -1 .6  
14 .11  9.29 4.23 
.163 249.9 -20.0 
a231 318.1 -1.6 
14.09 9.26 4.26 
. s i 4  112.1 0.2 
.I .a29 90.2 .309 ,169 180.4 457.9 .531 1.0070 101.1 1.206 
-1.1 .747 100.9 .246 1.301 219.1 337.1 .981A 1.6210 6 1 . 1  1.113 
2.3 1.357 74.3 .3e9 1.031 1 7 . 1  184.4 .6320 i.430 67.2 . a 4  
4.86 8.24 1.06 11.93 21111 111.0 133.9 22.6 .442 1.098 11.0 
.4 e836 94.2 -306 ,114 139.6 416.6 ,531 1.0100 107.1 1.209 
2.3 1.338 71.0 .388 1.036 16.9 184.4 .%3SO 1.438 07.3 .611 
-1.4 .710 100.8 .240 1.309 220.1 348.1 .996A 1.6230 81.7 1.113 
4.03 8.22 1.00 11.71 2 /1 /1  114.9 113.8 '22.1 .413 1.131 11.4 
-.e 1.1 8.1 ~ 2 2 4  
- .6  - 2 2 . 6  311.3 -127  
49.7 6 . 1  97.10 1.870 
3.3 10.2 131.0 ~ 3 7 2  
- . 7  1.3 7.9 -226  
- . I  -26.0 308.6 e116 
10 .7  6.0 96.00 1.9L4 
. l e8  244.2 -19.0 .I .641 97.6 .S i3  ,179 197.6 456.0 .536 1.0230 107.3 1.213 
,372 112.4 7.9 2.3 1 .331  14.8 .391 1,034 18.2 184.1 .630D 1.438 87 .1  .614 
-227 318.3 - 1 . 2  -1.2 .111 100.1 .231 1.311 220.4 311.8 1.002A 1.6200 8 9 . 0  1.111 
14.32 9.44 4 . ¶ 2  4.81 8.26 4.92 11.61 2/1/1 111.0 102.2 2 1 . 3  -431  1.419 11.0 
100.9 ,326 ,181 204.1 4 
13.8 ,397 1.030 60.9 1 
100.2 .e33 1.309 219.4 3 
4.82 11.19 W l / l  111.2 
-218  242.8 
,223 318.4 
14 .71  9 .11  















. I  
8. - 
.e 
































.8 .I30 1.0430 
.7 .6210 1.438 
. 6  1.004 1.6130 
-8 19.3 -402 
. I  .123 1.0710 
.O .6010 1.439 
.6 1.002 1.6030 
.4 16.9 -361  
'1 AUC 1992) - 
1.4 ,124 1.001 
1.9 .8P90 1.413 
1.8 .981A 1.7100 
I.? 22.9 .423 
108.5 1 .211  
86.9 .610 
9 1 . 2  1.108 
1.916 10.3 
109.1 1.224 








3.1 9.3 133.0 
- .e i.s 7.0 
- .9  -29.4 301.7 






~ 4 0 8  114.1 
6218 358.6 
11.30 10.21 
t . s  0.2 131 .1  
-.4 1.9 l.t 
-1.3 -33.2 296.1 
14.9 1.2 91.LO 
3.1 10.8 132.8 - .e  1.9 8.3 
-.I -22.4 315.3 
13.2 1.  01.80 
3.3 IO.¶ 132.1 
- . 7  1 .7  8.1 
I L . 8  1.9 98.90 
_________ 
- A  -2s.t IOD.I 








2 . t  
- . 6  








104.1 -344 .797 211.1 4 
12.6 -407 1.023 64.6 1 
4.69 11.63 L / l / l  111.1 
99.8 .ps i  i . 303  217.7 3 
I 89.0 . 3 i s  .76s 171.8 4 
I 14.4 .a96 1.048 10.4 i 
* 103.0 .PW 1.340 t m . 4  s 
iR8 ARRIVAL DATE = 9448860 


























5 . O t  
.7 













- 4 . 1  
4 .ta 
,833 93.3 .3OS .170 181.4 417.7 .112 1.0080 107.1 1.208 
1.340 74.9 .392 1.044 S6.7 186.8 .6340 1.413 81.8 -812 
-739  103.1 .e63 1.363 220.0 311.3 .991A 1.1090 8 8 . L  1.124 
.84L 98.9 a313 .771 191.7 411.0 .332 1.0180 101.9 1.ElO 
1.340 74.8 -394 1.042 31.8 186.9 .OS10 1.413 81.8 .O¶l 
8.44 1.0s 11.8B I / l /1  1LO.t 98.4 ee.1 .4Bt 1.t11 10.9 
8 - 4 1  s.ei ti.18 tmi lea.= 1 w . s  t 3 . i  .444 4 . 9 9 1  1 i . t  








1.1 10.0 131.4 -.e 1.8 8.4 
91.8 1.4 s8.90 
-.s -2e.t aot.6 
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-__I 
I 1  V I  
I 3  V J  
1 5  V I  
O V A  EVA 
.s . I 5 2  
f2.e 1.38 
- .9 . I S 8  
1.15 a.83 
1993 OUTBOUND SWIWGBY 
--___ 
PSI 1 ECCEN 
PSI 3 ECCEN 
PO1 5 LCCEN 
OV0 EVR 
100.3 .$e9 
73.9 , 4 0 0  
lee.? .e39 





T Y P E  
.me 
P .OS8  
i . 3 4 8  

















-__ . . . . . . . 
.sea 1.0370 108.9 
.e230 1.434 as .3  
1.003 1.8880 9 
20.3 .&OS 1. 
YIOSION OURATIOt4 D IBO D A Y S  
MARS ARRIVAL O A l E  3 Lll$8@O 
-- - 
V 
v . 4  
V B  
INC , 
1.f214 





l e  
I A  
1 8  
WAC 
3 .1  
- . 3  
53 .5  
- a , ;  
O E C L L  
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9 .1  
e9 AUG i s e e  
246 
8lOPOVER TIME D 60 0 1 1 9  199s OUTBOUNO SWING81 MI3SICN OURATION % 600 DAIS 
UAR3 ARRIVAL O A T E  : 2148760 .. _ _ -  - 
LAUNCH B W N G B Y E E O l  R A l  OECLl I 1 V 1 - P S I  rECCEN - S M A  THE11 THE12 PERIH APHEL-PSI 2 V 2 I 2 OECLZ RA2 SPEED2 
SUNGBY ARRIVE 3PEEO3 R A 3  OECL3 I 3 V 5 PSI 3 ECCEN SMh THE13 THET4 PERIH hPHEL PSI  4 V 4 I 4 OECL4 R I A  6PEEC4 
DEPART RETURN 8PEEOII RAS OECLS I I V 5 PSI  I ECCEN SHA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 OECL6 R A 6  8PEED6 
-- - ___ PROP AERO- OVL OVA EVA_-OVO- EVR !YPE-SUN A-SUN R FAPPA_-- - A  E --INC --RAP OECLP. E T A  PERIC 
-- . ___. . - - . MARS ARRIVAL OATE = 2448760 ( 1 7  M A Y  19921 -- .- - 
4-8490 4-8661.1 ,154 244 .6  - 2 6 . 1  - . 9  ,838 8 9 . 0  .E91 .784 177 .6  4 5 2 . 0  ,556 1.012 1 0 6 . 1  1 . 2 1 8  3.2 1 1 . 1  109 .7  .342 
4-8661.1 4-8760 ~ 3 4 2  1 4 0 . 8  6 . 1  1.8 1.318 77.3 ,426 1 .159  43 .7  137 .3  .6650 1.653A 112.8  .765 - 1 . 3  1 1 . 2  33.7 -350  
4-6820 4-9090 -129 37 .9  1 . 4  .773 86.1  , 1 7 4  1.212 161.0 350 .1  1.000A 1.423 88.5 1.082 -6.9 -63 .7  2 3 - 1 1 7  
1 4 . 9 4  8 . 8 3  4 . 0 9  0 . 1 0  11.47 2 .74  12 .03  2 /1 /2  3 2 . 0  106 .3  3 1 . 1  .Sl3 3.734 1 2 . 8  3 3 . 9  9 . 1  102 90 1.402 
4 - 8 6 0 0  4-866O.IJ ,151 2 3 3 . 1  - 2 4 . 5  - . 9  - 8 4 4  92.7  .e86 .787 186.8 450 .1  .562  1.0120 106.0  1.221 3 . 4  1 1 . 9  109.4 -336 
4-6860-5 4 - 6 7 6 0  -336 140.9  6 . 3  1.6 1.379 77.7 -424  1.162 42.3 137.0 -6690 1.65SA 112.8  .767 - 1 . 3  1 1 . 2  3 3 . 9  ~ 3 4 9  
4-8620 4-9100 ,105 1 1 . 2  1 8 . 8  1 . 7  . I74  86 .1  ,172 1.214 160 .8  359 .6  1.005A 1.423 6 9 . 9  1 .080  - 3 . 4  - 5 1 . 5  331 .1  ,106  
1 4 . 4 6  6.38  4.00 0.08 11.45 2 .32  11 .12  2/¶./2 3 1 . 9  99 .1  31 .6  . .533 3.672 1 3 . 9  3 3 . 6  1 0 . 2  103 .60  1 .425  
- . 9  .e51 9 6 . 0  ,290 .792 195 .1  449 .9  ,163  1.0210 106.1 1 .224  3 . 5  1 2 . 2  110 .5  - 3 4 0  
1.6 1.378 71.4 .426 1.160 4 3 . 3  137.3  -6660 1 .6531 112.8  .166 - 1 . 3  11 .2  3 3 . 6  ,349  
. I  .774 86.0  .172 1 . 2 1 1  160 .3  366.6 1.006 1.424 9 1 . 3  1 . 0 7 6  - 2 . 3  - 4 4 . 6  316.4 .OS5  
0 . 0 9  11 .46  2.28 11 .44  2 /1 /2  32 .0  8 4 . 2  3 0 . 6  ,519 3 . 1 9 6  1 5 . 0  33.6  11 .4  103 .00  1.451 
- . 8  ,860  9 9 . 1  .300 .798  202.8 449.0  ~ 5 1 9  1.0380 106.7  1.228 3 . 6  1 2 . 2  112 .5  a353 
1 . 6  1 .376  76.7 .429 1 .155  45 .7  137.8 .6590 1 . 6 5 O A  1 1 2 . 9  .763  -1 .2  1 1 . 2  33 .4  . 3 5 1  
- . l  ,774 8 5 . 8  .174 1.215 159 .3  377.5 1.003 1 .426  9 2 . 6  1 .076  - 1 . 8  -39 .9  305.9 .OS7 
8.14 11 .11  2 .28  11 .43  2/1/2 3 2 . 3  68 .7  28.4 .484 4 . 0 7 2  1 5 . 9  34.5 12.7  101.60 1.465 
- . 7  ,872 102.2 -316  ,808 209.8  449 .6  e 5 5 2  1.0630 107.5  1 . 2 3 3  3 . 7  11 .6  1 1 5 . 2  e371 
1 . 6  1.374 75 .6  .435 1.148 49 .3  138 .6  .6490 1.646A 113.1  .760 - 1 . 1  1 1 . 2  32 .0  ,354  
-.I .773 8 5 . 4  .178 1 .213  157 .9  385.7 .997 1.429 9 3 . 8  1 .074  - 1 . 5  - 3 6 . 0  300.1 ~ 1 0 6  
8.22 11.19 2 . 3 1  11 .32  2/1/2 32.8  55.3 25.0 ,430 4 . 5 1 9  1 6 . 6  3 5 . 7  13.9 100.20 1 . 1 5 5  
I_ MCR8 ARRIVAL OATE = 2440770 (27 MAY iO9t l  - - 
4-8510 4-8661.0  ,165 226.5 -22.2 
4-8661.0 4-6160 ,340 140.8 6 . 2  
4-6620 4-9110 -102  15 .6  1 1 . 1  
14 .60  6 . S O  4 . 2 3  
4-8020 4-8662.1  ,190  
4-8682.1 4-6760 ,353 
14.98  
4-8130 4-8663.6 ,223  
4-6663.0 4-8760 ,371 
4-8620 4-9130 . l o 5  
15 .56  
4-ee20 a-sizo ,103 
223 .8  
140 .6  
1 9 . 1  
6 .84  
224.4 
1 4 0 . 3  
22.8 
7 . 3 6  
- 2 0 . 5  
5 . 9  
7 . 4  
4 .56  
-19 .6  
5 . 6  
5 . 7  
5 .04  
4-6480 4-0066+3 .197 261 .3  -24 .9  - . 4  . e30  8 3 . 0  .324 ,778  164 .9  417.1 , 526  1.030 100.5 1.214 3 . 2  9 . 7  1 1 5 . 5  ,364 
4-6666.3 4-0770 a384 139.0 5 . 7  1 . 7  1.354 7 4 . 3  ,417 1 . 0 8 2  5 6 . 2  148.0 .6310 1.53ZA 1 0 8 . 9  a723 -1.0 10.0 29.7  a305 
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5 . 4  10.2 124.5  .391 
- . 9  5 . 0  11 .7  .e27  
- . 7  -21.2 300.5 .116  
4 0 . 0  13.0 9 5 . 1 0  2 . 3 4 3  
38.8 12.2 9 6 . ~ 0  e.213 
4 -8540  4-8670.4 .243 232.9 -19 .0  
4-8670.4  4-8800 .391 140 .8  6 . 4  
4-8860 4-9140 -117  1 0 . 7  - 3 . 8  
12.80 7.89 5.37 
4-8150 4-8612.6  ,288 236.7  - 1 9 . 0  
4-8612.8 4-8800 . 4 € 8  1 4 1 . 1  5.8 
4-8860 4-9150 . l l S  1 5 . 1  - 3 . 2  
13 .66  8 . 6 0  6 . 1 1  
. 3  ,889  m . 8  .354 . e20  211 .9  i5e.i .529 i . i i i o  1 0 9 . 1  1.239 3.2 9.0 128.4 .410 
1.9  1.321 1 1 . 9  .407 1.005 6 1 . 8  168 .1  .5960 1.413A 9 7 . 9  .664 - . 7  5.0 16.5 . e 3 3  
-1 .4  .748 8 8 . 7  ,192  1.215 114.6 391.7 ,981 1.448 9 5 . 8  1 .071  -.6 -25.1 301.4 .I31 
5.06  ' 8 . 4 4  2 . 4 9  11.14 2/1/2 75.4 38.4 1 3 . 6  .345 8 .469  1 5 . 4  4 3 . 3  1 3 . 4  93 .80  2 .575  
4-8560 4-8675.6 .334 242.1  - 1 9 . 2  
4-8615.6 4-8800 .450 1 4 3 . 0  6 . 3  
4-6860 4-9160 .114 2 0 . 4  - 1 . 9  
14 .76  9 . 5 0  7 .03  
2.9 1.6  133 .0  .450  
- . 6  4 .9  15.0 .241 
-.5 - 9 3 . 4  304 .2  . I 4 7  
4 6 . 5  1 2 . 6  92 .60  8.029 
. I  ,908  110.0 .383 .840 223.4 452.1 . S i 8  1.1610 111.2  1.250 
1 .9  1 .321  70 .2  .422 ,992  7 3 . 3  169.2 . I 1 3 0  1.411A 9 1 . 7  .654 
-1.5 ,746 8 1 . 9  .199 1.209 111.5 4 0 4 . 2  .969 1 .450  9 6 . 9  i . 0 6 9  
5.25 8 . 6 4  2 . 4 1  11 .92  2/1/2 1 6 . 8  31 .6  1 0 . 2  .e96  11.224 1 4 . 4  
MARS ARRIVAL DATE : 2448810 I 6 JUL 19921 










4-6660.3  4-8810 
4-0810  4-9120 












.189 2 6 6 . 0  - 2 3 . 0  
-384 142 .4  6 . 8  
.142 3 . 8  -12 .3  
1 2 . 2 2  1 . 5 4  4 . 5 4  
.159 252 .7  -23 .5  
.356 141.5 7 . 7  
.143 4 . 9  -15.0 
1 1 . 1 0  7 .16  4 . 1 5  
. l  .e21 
2.0 1.330 
- t . 4  -149  
4 . 6 8  6 . 0 1  
8 4 , s  
73 .F  
9 2 . 3  
3.00 
89.6 
1 5 . 3  
9 2 . 2  
3 . 0 1  
9 3 . 4  
1 5 . 6  
9 2 . 0  
4 . 6 2  
9 6 . 8  
75 .2  
9 1 . 1  
2.82 
.a23 . r n  168.2 450!3 
.391 1 .013  6 2 . 3  1 7 1 . t  
,188 1.231 189.8 349.2 




20.0 . 544 
,6350 
1.005A 
21 .9  
, 550  
,6390 
1.006 






















9 1 . 3  
8 8 . 3  
1 . 7 5 8  
107 .1  
9 5 . 5  
8 9 . 8  
5 .269  
1 0 6 . 1  
9 5 . 6  
9 1 . 2  
5.255 
101.0 
9 5 . 5  
9 2 . s  
3 . 5 1 )  
i . t o 9  
.665 





1 3 . 0  
1.215 
.614 





1 3 . 9  
3 . 4  
- . 8  
. 6  
41 .O 
3 . 4  
-1.u 
1.1 
8 9 . 1  
3 . 4  
-1 .1  
1 1 . 0  
3 6 . 6  
3 . 4  
- 1 . 0  
- 1 . 4  
1 9 . 4  
10 .3  
3 .4  
- 6 . 6  
9 . 6  
1 1 . 0  
3 . 2  
- 4 . 4  
8 . 8  
11.4 
3 . 2  
4 9 . 4  
9 . 1  
1 1 . 3  
3 . 2  
-3s * 1 
9 . 9  
222.5 .384 
14.1  ,218 
321.0  . l o 3  
94 .30  1 . 9 5 1  
-.e .e33 
2.1 1 .334  
-2 .9  .7SO 
4 . 5 3  7 .93  
,300 .l?l 179.1  455 .1  
,379 1.023 56 .9  170 .8  
,185 1.234 189.8 359 .0  
11.44 2/1/1 83 .2  1 0 1 . 3  
.e96 . l e 0  188.3 453.6  
.377 1.025 55.9  170 .6  
.185 1.234 189.0 361.9 
12.87 2/1/1 8 3 . 0  8 1 . 7  
119 .6  .356  
15.1 ,212 
312.3 .095 
9 6 . 9 0  2.026 
-159  241.8 -22.2 -.2 ,840 
, 3 5 0  141 .3  7.9 2 .1  1 . 3 3 5  
.224 2 7 . 4  - 4 1 . 6  -12 .9  . 1 5 0  
13.48  8 . 9 1  4 . 1 5  4 .51  7 .90  
119 .4  .350 




15 .4  .el&? 
508 .4  ,100  
97.10 2.142 
.176 235 .3  -20.8 
.356 1 4 1 . 5  1.7  
, 1 3 3  1 . 0  - 2 . 3  
11.11 7.18 4 . 3 6  
-.e ,848 
2.1 1 . 3 3 4  
- . 4  -149  
4 . s 3  1 . 9 3  
,301. .786 196 .4  4 5 3 . 0  
,379 1 . 0 2 3  5 7 . 0  170 .8  
.le5 1 .&3  187.7 3 1 6 . 3  
11.41  2/1/2 83.2 6 9 . 1  
,203 2 3 3 . 2  -19 .4  - . l  .a58 100 .0  , 3 1 3  .193 203.8 4 5 2 . 8  
. S T 0  141 .9  7.2 2.1 1 . 3 3 2  1 4 . 1  ,385 1 . 0 1 8  59 .6  171 .2  
- 1 3 1  4 . 8  - 1 . 4  -1.2 .148 9 1 . 3  .188 1.229 185.7 383.9 
12.13 7.52  4 . 1 4  4 . 6 1  8 .00  2.78  11.13 2/1/2 8 3 . 1  56.5  
. I  .870 103.2 ,330 ,802 210 .6  452 .7  ,538  1.06lC 108.5 l.Z28 
2.0 1.329 1 3 . 4  ,393 1 .011  63 .2  1 7 1 . 8  ,6140 1.1081 9 5 . 2  ,664 
-1 .4  .746 9 0 . 8  -191 1.225 ¶ 8 3 . 3  391.1 ,991 1.1590 9 4 . 8  1.076 
4.11  8.10 2.73  11.63 2/1/2 84.5 4 6 . 2  1 6 . 6  .398 6 .909  14 .2  
, 5 4 5  1.0100 101.6  1.P23 
,6270 1.409A 9 5 . 4  .669 
.999 1.4600 9 3 . 7  1.079 
19 .1  , 4 4 0  6.040 14 .2  
5 . 4  10.8 
- . 9  3 . 3  
- . 7  - 2 1 . 4  
4 0 . 7  1 0 . 8  
l . 3  10.0 
- . a  3 . 4  
-.s -24.0 
1 2 . 7  1 1 . 4  
122 .9  
1 4 . 6  
500 .  I 
98.3D 
13 .9  
199.1 
95.p0 
1 ~ 6 . 1  







t . 3 4 1  
.239 e31.4 -19 .9  
,390 142.8 6 . 7  
.128 6 . 1  -1.8 
1 2 - 1 3  8 . 0 2  5 . 2 9  
.280 2 3 8 . 0  -18 .9  
,416 143 .6  6 . 1  
. I 2 1  12.0 - 4 . 9  
1 3 . 5 4  6 . 6 7  6 . 0 0  
- 4  ,881  106.3  .312 ,816 216.7 452.1 
L.0 1.321 72.0 .A05 1.002 61.8 172.5 
-1.8 .743 90.1 .196 1.219 180 .4  397.8 
4 .87  8.25 2 .67  11.77 2/1/2 8 5 . 1  38 .1  
.$20 1.1030 109.7  1 . 2 3 0  
.398D 1 . 4 O t A  9 5 . 0  .657 
,981 1.1180 9 5 . 9  1 .073  
8 3 . 8  .348 6.?.31 13.8  
3 . 1  6 . 6  190.0 . a 1 6  
- . 7  3 . 1  1e.e . P e l  
- . 3  - 2 3 . 3  300.8  . 1 3 3  
4 s . 3  i i . 9  04.00 e . 3 9 1  
.327 243 .2  -19 .1  .6 .903  109.5 .380 .E34 222.2 4 3 2 . 1  .517 1.1510 111.1 i . 2 4 7  
e447 144.9 5 . 9  2.0 1.321 10 .3  ,420 ,990 7 3 . 1  173.4 .?il40 1.406A 9 4 . 7  -648  
.122 16.7  - 3 . 6  - 1 . 6  . t 4 0  89.3  ,202 1.213 l f 7 . 1  404.1 .968 1.419 9 7 . 0  1 .070  
14.18 9 .51  6.90 5.07  8 .46  2.61 11.93  2/1/2 86.7  31 .6  10 .6  ,300 10.862 1 2 . 3  
9 . 8  1 . 4  134.5 . 4 a r  
- . 5  3 .s  1 1 . 5  . @ S a  
- . 3  -21.9 305.8  . 1 4 8  
46.9.  1 0 . 5  9L.60 2 .961  
- MAR9 ARRlWAL DATE 5 L148820 (16  J 
- 4  .E24 8 2 . 9  ,336 , 7 7 0  155.4 460.4 
L.1 1:327 12.7 ,399 1.007 65 .4  178 .0  
-1 .9  .746 9 4 . 0  .195 1.243 191.0 110.8 
4.75  9 .13  3 .31  $ 1 . 5 1  W l I i  9 4 . 3  113.6 
IUL 1992) - 
, 5 1 1  1.028 109.4  1 .206  
,6060 1.409A 9 2 . 6  . 6 ¶ 5  
l.0OOA 1.4860 88.11 i . 0 9 2  
19 . i  ,312 6 . 0 2 2  13 .6  
. 
4-8490 4-8674.1 ,206 211.2 -21.9 
4-6671.1. 4-8820 .402 1 4 5 . 3  6 . 5  
4-6080 4-9090 e157 . 6  - 9 . 6  
19.81 8.10 4.19  
4-6900 4-8670.2 a164 217.4 -22 .9  
4-8670.L 4-8820 .362 143.8  7 . 7  
4-8880 4-9100 .1S6 . 7  -9.9 
1L.00 7.49 4 . 2 1  
1 . 3  10.1 I 9 6 . 1  e 4 0 2  
- . I  2 . 3  1 0 . 4  .zeo 
4 4 . 3  i0.S 9 1 . 6 0  1 . 6 6 I  
3.4 10.9 190.1 
4 1 . 8  0.9  96.50 9.808 
a 0  .E31 88.1  ,305 . 1 7 4  117.1 436 .2  .S38 1.010 107.4  1.210 
e.2 1.333 74.9 e381 1.021 58.1 115 .0  ,6320 1.410A 93.1 e 6 6 9  
-1.9 .747 9 3 . 9  .is3 i . 2 4 1  196.8 360.4 i.001 1 . 4 8 ~ 0  90.1 a.090 
4 . 5 1  1 .90  3.18 11.44 wi i i  93.0 98.8 1 . 6  ,438 B.341 22.8 
4-nsio 4-8669.1 . i s 9  245.6  -22.1 - . i  ,030 9 2 . 8  .2sa ,778 m . 5  4114.1 1 .213  5.4 11.8 12f.B * 
4-8669.1  4-8620 ,353  143 .5  8.1 I!.$! 1 .534 75.4 .318 1.024 56.4 174 .6  . 
4-0880 4-9110 . l I 4  1 . 1  -10.4 -L.l ,741 9 3 . 1  . I 9 2  1.245 195.9 369 .2  1. 
11.86 7 . 4 0  4 . 1 1  4 . 4 6  7 .85  3 .24  11.44 t / S / 1  92.7  81.9 2 
-.1 ,846 
8.2 1.334 
4 . 4 8  ?.B% 
. I  .B55  
t .t  1.33L 
-1.1 ,744 
4 . $ 9  1.94 
- 1 . 3  .r45 
4-8920 4-6669.1 $873 238.3  -00.5 
4-8000 4-91LO -149 1 . L  - 6 . 1  
11.96 7.46 4 . 3 1  
4-8330 4-8610.0 .e00 L35.8 -19 .4  
4-6670.9  4-6620 .370 144 .0  1 . 5  
0 4-0130 -141  4.0 -?.a 
11.33  1.70 4.00 
4 - m e 9 . r  4-eeeo .331 243 .6  1.0  
08.3 ,302 . re3  a95.o  453.8 
7rr.e .379 1.022 s 7 . t  174.9 
8 . 1 3  ii.49 t w e  oe.8 9r . e  
99.5 .ut .reo e o 2 . s  453 .5  
93 .4  . l o 3  1 .042  194 .1  5 7 1 . 3  
74.5 .384 1.018 59. 
OL.9 . io4 1.25% $90. 
3.09 11s.90 t / W t  98. 
. s a 7  1.0190 101.1 8 . 8 8  
248 
STOPOVER TIME C 60 OIIS 
___ __- . - -- 
LAUNCH SWNGBI 6PEEOl R A l - - C ) G L i T  
SUNGBI ARRIVE 8PEEO3 RA3 OECL3 I 3 
DEPART RETURN SPEEDS R A 5  OECLS I 5 
PROP AERO OVL OVA 
4 - 8 5 4 0  4-8672-8 .234 236.2 -18.8 .3 
4-8672.8 4-8820 .389 144 .8  6.9 2.1 
4-8880 4-9140 .142 6.7 -7.2 -1.8 
12-68 8.21 5.21 4.66 
4 - 8 S S O  4-8671.2 .214 239.4 -18.7 .I 
4-0880 4-9150 .138 10.0 -6.2 -1.8 
13.63 8.81 1.90 4.82 
4 - 8 5 8 0  4-8878.0 ,320 244.3 -18.9 .9 
4-8678.0 4-8820 ,444 147.2 5.8 2.0 
4-8000 4-9160 .153 14.1 -4.8 -1.8 
14.61 9.58 6.76 5.03 
--..___-- 
4-8a7s.2 4-6820 .4:4 145 .8  6.3 2.1 
~ _ - - _ _ _  
1993 OUTBOUNO SWINGBY 
- - - __ - - - - 
V 1 PSI 1 ECCEN SUA 
V 3 PSI 3 ECCEN SWA 
V 5 PSI  S ECCEN SWA 
EVA O V O ~ V ~ _ _ L y P ~ -  
,867 102.7 .329 .798 
1.329 73.5 .393 1.012 
.741 92.3 .197 1.232 




























PSI  2 
PSI  4 






,881 m . 8  .330 .mi  21S.4 453.4 .se7 i.0950 io9.a 
1.326 72.1 .404 1.003 67.4 176.3 .5980 1.409A 92.5 
.738 91.8 .201 1.226 186.4 398.1 .9I9 1.4730 96.1 
8.21 2.91 11.81 2/1/2 94.1 37.6 14.3 .351 6.044 
.899 109.0 .377 .e28 221.0 453.4 . b i b  1.1400 111.0 
1.321 70.1 .419 .992 72.5 177.0 .SI70 l . 408A 92.1 
.735 90.8 .207 1.219 182.9 404.2 .987 1.4710 97.2 
6.41 2.82 11.97 2/1/2 95.6 31.3 11.2 .304 10.269 
MARS ARRIVAL DATE = 2448830 (28 JUL 1992) - - - 
UlSSION OURATION t 600 DAYS 
M A R 3  ARRIVAL DATE 2448820 
16 JUL 1992 
V 2 I 2 OECLL R A t  8PEE02 
V 4 I 4 OECL4 R A 4  8PEEO4 
V 6 I 6 OECL6 R A 8  8PEE06 
INC RAP _DECLP- ETA -PERIC 
1.226 3.3 9.8 127.6 ~ 3 8 9  
.6S9 - .E 2.2 10.9 .*I7 
1.078 - . 1  -21.6 297.9 .iP3 
13.0 44.8 9.8 95.30 L.289 
.652 - . 8  2.4 10.0 .2P3 
1.075 -.1 -21.0 299.9 .137 
1.243 L.6 7.2 138.1 .444 
,644 -.I 2.5  8.9 .LS2 
1.072 - .O  -LO.2 303.3 . 152  
10.5 SO.7 6.3 93.10 2.6'20 
__. ._ 
-. _. -__ - 
1.233 3.1 8.7 13i.a ,414 
12.2 47.4 9 .a  94.~0 2.476 
-_ . __ 
4-8490 4-8610.4 ,237 277.7 -20.2 .9 ,819 80.2 .360 .76S 161.6 463.4 .490 1.041 110.9 1.203 3.0 9.9 131.7 . 4 S 3  
4-8670.4 4-8830 ,433 149.3 1.9 2.0 1.324 71.1 ,414 1.001 70.2 180.0 .Sa60 1 .415  90.0 .644 -.I 2.0 7 . S  ,231 
4-8800 *-9090 .177 358.9 -7.9 -1.8 ,715 94.0 .2OS 1.259 204.5 352.8 1.00lA 1.5180 88.8 1.096 -e3 -19.4 311.7 .106 




4-8110 4-8671 . I  
4-8890 4-9110 
















-22.2 .2  .820 
7.7 2.2 1.333 
-7.4 - 1 . S  .746 
4.29 4.61 8.00 
-21.8 . I  .835 
0.2 2.3 1.335 
-6.0 -1.2 .745 
4.16 4.53 7.92 
-20.4 . l  -843 
8.1 2.3 1.354 
5 . 0  1.5 .I41 
4.30 4.54 7.93 
67.7 .311 .I71 174.9 457.8 .531 1.011 107.0 1.200 
14.1 .586 1.02% 19.4 178.7 .62?0 1.413A 90.8 e639 
I 95.8 -203 1.261 204.2 382.2 1.005 l.Sl80 90.4 1.094 
I 3.69 11.47 2/1/1 101.7 95.0 21.4 ,437 1.363 12.4 
92.1 .301 .775 184.0 4 S S . 6  .S42 1.0080 107.1 1.211 
75.2 ,380 1.026 56.6 178.4 -6360 1 . 4 1 S A  91.0 ,662 
95.5 .202 1.251) 203.0 370.7 1.005 1.5130 91.8 1.091 
! 3.61 11.48 2/1/1 101.3 78.8 22.1 .471 5.22s 12.3 
I 95.8 .303 .780 k93.3 454.7 .544 1.0160 107.2 1.214 
1 7S.l .381 1.025 57.2 178.5 .6350 l . 4 1 5 A  90.9 .662 
I 3.54 11.66 2/1/1 101.4 68.1 21.4 .466 S.380 32.4 
I 95.1 2 0 2  1.25s 201.2 378.6 1.002 i.soeo 93.1 i.oea 
3.4 11.1 123.9 .357 
' -.9 1.2 9.9 ,211 
I 43.7 7.4 97.00 1.909 
3.4 11.0 124.6 ,359 
1 -.9 1.2 9.9 .LIZ 
44.1  7 . 6  97.10 I.045 
-.7 -27.a 301.4 .mi 
I -3.3 -11.9 3oa.i . tee 
4-0330 4-8671.4 -196 236.0 -19.3 .2 ,652 99.0 .312 ,786 200.9 414.3 . 5 4 i  1.0310 107.7 1.210 3.5 1 0 . S  126.a e370 
4-8612.4 4-8830 .370 146 .5  7.7 2.2 1.353 74.5 .386 1.022 59.2 178.7 .6280 1 . 4 1 S A  90.8 .659 - .O 1.3 9 . S  ,214 
4-f3090 4-9130 .le7 5.6 -12.4 -3.1 .741 94.6 .e03 1.249 198.8 381.8 .991 l.SO30 94.3 1.085 1.2 -10.2 294.0 ,119 
1 2 . I 6  8.16 4.63 4.80 7.99 3.53 11.63 2/1/2 101.7 14.0 19.8 ,439 1.604 12.3 4S.3 1.0 96.50 1.110 
4-8540 4-8614.2 .228 238.1 -18.7 .4 .e63 102.1 .327 .79S 207.8 454 .1  ,554 1.0550 108.5 1.223 3.2 9.6 129.6 -380 
4-8874.L 4-8850 .388 147.2 7.1 2.2 1.331 73.6 ,393 1.016 62.4 179.1 ,6160 1.451A 90.0 .6S5 -.I 1.6 8.9 .e19 
4-8890 4-9140 .180 6 . 5  -9.0 -2.3 .736 94.0 .2OS 1.242 195.9 392.5 ,987 1.4960 95.4 1.081 . S  -10.9 295.0 -129 
4-8550 4-8876.1 .268 240.9 -16.6 -7 .E77 105.3 .341 .806 214.1 454.1 .S28 1.0670 109.6 1.230 3.0 0 . 5  133.3 e412 
4-8876.5 4-6830 ,412 148.3 (1.4 2.1 1.327 72.3 .404 1.008 68.6 179.0 .6010 1 . 4 1 S A  90.1 ,649 - .a  1.0 6.1 .225 
4-8890 4-9110 .154 9.0 -7.3 -2.1 .734 93.3 .EO9 1.235 192.5 398.7 ,977 1.4920 96.4 1.078 -3 -18.3 Z90.5 ,143 
13.89 9.02 5.78 4.87 8.26 3.23 11.87 2/1/2 102.7 37.0 15.0 ,355 7.662 10.9 49.1 7.9 9 4 . S O  C.36S 
~3.20 8.49 1.12 4.71 8.10 3.37 11.73 2/1/2 102.1 44.3 17.7 .4oo 0.517 11.9 47.2 0.2 91.00 e.zoa 
4-6560 4-8679.L .313 245.6 -18.7 1.0 .e94 108.5 .373 .e22 219.7 4 5 4 . 1  . 5 1 5  1.1290 110.9 1.240 2.7 7.1 137.7 -442 
4-8679.2 4-0830 -442  149.7 1.8 2.0 1.323 70.7 .418 .998 71.6 180.2 .SO00 1.411 89.9 .642 - .4 2.0 7.3 ,234 
4-0890 4-9160 .147 12.5 - 5 . 7  -2.1 ,731 92.4 .213 1.226 108.9 404.6 .965 1.4680 97.4 1.074 .3 -10.3 302.4 .ill 
MAR3 A R R I V A L  DATE = 2448840 ( 5 AUC 1992) - 14.80 9.12 0.62 5.08 a.4a 3.10 i2.03 el112 103.4 31.0 12.0 .sa8 9.572 9.0 53.0 13.3 93.40 e.643 
4-8500 4-6675.1 ,180 268.3 -21.3 .I .62S 86.4 .320 .768 172.3 459.2 ,123 1.014 100.4 1.205 3.5 1 O . S  120.5 -382 
4-8900 4-9100 .197 358.2 -5.7 -1.2 , 9 4 6  97.9 .el8 1.281 211.0 364.3 1.005 1.5570 90.0 1.100 -.I -2a.8 301.7 -106 
13.41 e.62 4.42 4.79 0 . l B  4.20 11.S2 2/1/1 109.1 90.6 21.2 -412  S.425 12.4 47.0 0.4 94.70 1.02&! 
4-aa75.i 4-0840 .see 149.0 7.4 2.2 1.333 73.9 .393 i.023 60.8 i82.0 .6zzo 1.425 88.7 .a54 -.7 1.3 7.9 .e22 
4-0510 4-8a73.0 .I62 251.0 -21.4 -3 ,832 91.2 .SO4 .772 182.7 458.7 ,537 1.0070 107.4 1.208 3.4 10.9 128.S .36L 
4-8673.0 4-8040 ,362 149.0 8.2 2.3 1.336 75.0 .384 1.030 S7.2 101.6 .6340 1.421 89.0 .658 -.9 a 9  8 . S  ,el7 
4-8900 4-9110 .193 350.3 -4 .1  - . 8  ,745 97.6 ,214 1.270 210.3 372.6 1.004 1.5190 92.2 1.097 -1.1 -31.4 301.0 -109 
12.05 .e.eo 4 - 1 0  4.07 0.05 4.10 ii.ss e / i / i  108.7 75.2 22.3 .4sa s . i a s  12.0 4e.a 0.9 0s .60  1.907 
4-0520 4-0673.0 .i69 245 .5  -20.3 . 3  .a40 91.0 .so4 ,777 191,s 4ss.6 i.oiso 107.3 i . 2 ~ ~  3.4 i0 .a  iza.9 .ssi 
4-8615.0 4-8840 .361 148.9 0.2 2.3 1.338 7S.l .304 1.030 11.0 181.6 .a350 1.425 89.0 s 6 S 8  - .9  e 9  0.S .el7 
4-0900 4-9120 . l e 8  357.4 -9 - 5  ,743 97.1 .el4 1.272 208.2 380.1 .999 1 .5440  93.5 1.093 -e.3 -42.4 299.1 .12L 

































-3s.s - 2 3 . 1  
4 . 3 7  4.72 
-16 .a  .I 
7.2 2.2 
-11 .9  -3.5 
-18 .4  .e 
6.6 2.1 
- 8 . 4  -L.7 
1.67 4.96 


































. I O )  


























455 .1  
387.1 
71.4 




44 .1  









, . B O 4  
! 18.4 

















4-05eo 4-6680.6 .305 247.0 -18 ,s  1.1 .a89 107.9 .370 .E16 218.3 414.9 . 5 1 4  1.1190 110.9 1.236 t.6 8 . 9  1.59.5 - 4 3 9  
4-0680.0 4 -8840  ,439 lS2.5 S.8 2 . 0  1.328 70.9 .419 1.005 10.4 183.0 .S840 1.426 87.9 .640 - e 8  1.9 6.0 * e 3 0  
4-0900 4-9160 .I64 11.9 -6.3 -2.4 .727 94.2 .222 1.236 194.9 405.2 .962 1.5100 97.7 1.077 a 6  -16.1 3Ol.L e l 6 4  
lS.12 9.98 6.48 5.19 8.S7 3.45 12.12 Z / l / 2  110.1 30.6 13.0 .313 0.853 8 . 0 .  5 5 . 5  4 . t  93.00 L.455 































249.9 -2o.a .4 .a36 
15e. i  0.2  e.3 i.33a 
o.a i  4.2s 4.03 0.2~ 
152.4 7.9 2.3 1.3~7 
353.2 1a.o 5 .0  ,940 
850.5 .4 .3 ,744 
244.2 -19.0 .5 .04S 
9.22 4 .52  4.07 8.24 
94.2 .306 





I 4.70 lt.44 
I 9o.a .em 
~ 4 2 . 0  -10.4 .7 m a  ioo.~ .32a 
i3.i -19.3 -a.a .73s 97.9 ,230 
153.0 7.3 2.2 1.333 73,1 .397 
9.01 4.90 4.97 0.38 4.05 12.LO 
249 
1993 OUTBOUND UTOPOVER T I M E  1 60 D A Y S  
__. 
PROP 
4-8S60 4-8682.0 .298 
4-8882.0 4 - 8 8 5 0  .436 
4-6910 4-9160 .183 
1 5 . 9 5  
__ 
- . - __ 
LAUNCH SWNLBY SPEED1 R A l  
UWNGBY ARRIVE EPEE03 R A 3  
DEPART RETURN BPEEOS R A I  
AERO 
248. 1 









- 6 . 9  
6 . 3 4  
DVL - __ 
-  . 
I I  
I 3  
I 5  
O V A  ___ 
1 .3  
2.0 
-2 .8  
5 . 3 3  
v 1  
v 3  


























PER I H  














-31  7 
PSI 2 
PSI 4 




98 .2  
8.173 
UISSION O U R A T I O N  5 600  C A Y S  
MARS ARRIVAL DATE 5 2446850 
I 5  AUC l 9 9 e  
V 2 I 2 CEtL2 R A Z  SPEECI? 
V 4 I 4 DECLI R A l  SPEC04 
V 6 I 6 DECL6 RA6 SPEED6 
I N C  R A P  DECLP E T A  P E R l C  
1.232 2 . 6  6 .6  1 4 1 . 1  .d36 
.a39 - . 3  Z.2 b.7 . Z L 4  
1.081 1.2 - 1 3 . 2  Z99.9 -174 
7.3 58 .0  3.6 94.10 82.272 
- _ _  -. UARS ARRIVAL DATE = 2448860 (23 AWG 1992) -- -____- ___ - 
4-8S10 4-8677.6 .ill 266.6 -19 .9  .7 .82S 89.0 .315 .766 177.8 459.4 ,524 1.007 106 .2  1.203 
4-8677.0 4-8660 .317 1 1 5 . 8  7 . 7  2.2 1.339 74.4 .396 1.041 58.4 186.9 .6290 1.453 85 .5  ,650 
4-6920 4-9110 .246 3 5 9 . 6  -1 .9  - . S  .752 102.2 .e52 1.336 223.0 376.6 1.000 1.6720 93 .3  1 .112  
14.77 9.68 4 . 3 0  5.06 8 .47  5.38 11.74 2 /1 /1  120.3 67.5 22 .9  .423 1 .040 11.7 
* 4-8520 4-8676.9 . l 6 8  254.8 -19.6 .6 ,833  93.3 .309 . T I 0  187.4 457.7 .332 1.0080 1 0 7 . 7  1 .206 
4-8676.9 4-8860 ,368 151.4 6 .1 2.3 1.340 74.9 .392 1.044 56.7 186.6 .6340 1.453 81.6 .652 
4-8980 4-9120 .239 359.9 .(I .2 .748 101.6 .249 1.323 222.2 383.5 .994 1.6530 9 4 . 6  1.107 
14.48 9.45 4.26 5.02 8 .41  S.19 11.86 2 / 1 / 1  120.2 17.3 23.1 ,444 4.995 11.2 
3.5 10.6 132.6 .37l 
- . 6  8.9 8 , s  ~ 2 3 4  
-1.4 -33.9 eo2.1 . l l O  
53.2 7.1 95.80 l.rO8 
3.3 10.5 132.1 ,566  
- . 7  1 .7 6 . 5  .Z3Z 
- 2 . 0  -38.4 P 9 l . l  ~ 1 4 1  
52.8 5 .9  98.90 1 . 7 7 ~  
4-6530 4-6677.4 .184 247.8 -18.8 .7  .e42 96.9 ,313 .775 191.7 417.0 -532 1.0180 107.9 1.210 3.2 10.0 133.4 0373  
4-6671.4 4-8060 .373 115 .0  7.9 2.3 1.340 74.8 ,394 1.042 57.6 186.9 .6310 1.413 8 5 . 6  .E51 - . 6  t . 0  0.4 -133  
4-6920 4-9130 ,232 318.7 7.6 2.4 .742 100.9 .247 1.310 219.0 389.9 .986 1.6330 9 1 . 0  1.102 - 4 . 2  - 5 0 . 7  194.2 e l 6 5  
14 .11  9 .51  4.47 5.06 8.44 5.01 ie.in e / i / i  120.2 12.7 ~ 2 . 1  . a 2  s . ~ i o  10.6 13.0 5.4 96.90 1.02s 
4-8550 4-8800.9 .e46 246.6 -18.0 1.1 .864 103.5 ,342 .792 209.S 456.5 .521 1.0630 109.5 1.220 
4-8660.9 4-8800 .407 157.2 6.7 2.1 1.336 72.0 .409 1.032 63.5 187.3 .6tOO 1.454 0 5 . 0  ,044 
15.55 10.26 5.45 5.29 0.07 4 . 0 1  12.36 2/1/2 120.5 39.4 18.0 .SO4 0 . 4 0 9  0 .0  
4-ODLO 4 - e i i o  . e t 3  13.5 -15.4 -5.4 .730 99.2 ,246 i.eea 211.3  401.4 ,065 i . 5940  97.0 1.091 
UARS ARRIVAL DATE = e440070 I 4 OEP w t )  
4 - 0 5 ~ 0  4-8079.i . I 6 9  20o.r -19.1 .a . E 3 0  92.3 .3iz ,707 i 8 s . i  450.9 .5e7 1.0060 108.0 1 . m ~  
4-8080' 4 - 9 1 ~ 0  .PEE 1.5 1.2 .e .755 104.1 a74 1.302 229.1 365.3 ,990 ~ . T S I O  95.3 i.117 
4-6079.1 4-6670 .313 159.0 7.9 2.3 1.343 74.7 ,397 1.052 S6.7 189.0 .6340 1.470 04,s ,040 
15.45 10.22 4.27 5.23 0.62 1.95 12.02 t/ l / l  124.6 54.4 23.7 -43P 4.809 11.1 
4-0530 4-8019.8 . l d l  251.9 -1O.S  .8 .e38 90.1 .?I14 ,772 193.8 450.0 . 5 t 9  1.0140 100.0 1.207 
4-007*.3 4-0070 .375 159.1 7.8 2.2 1.342 74.0 ,390 1.051 57.1 189.0 ,0330 1.470 0 4 . 1  .E49 
4-0930 4-9130 .e59 1.5 5.3 1.5 .740 ~ 0 3 . 4  .e70 1.543 ee5.0 3si.s .ooa 1 . 7 0 s ~  s0.s 1.110 
15.39 10.11 4.45 s.ei  8.03 5.11 1e.22 wi/i  ie4.e 4e.s e3.a .4to s.oes 10.4 
1.0 8.0 i3o.e .a07 
-.4 2.4 7.0 .c4e 
3.) e 0  191.1 -164 
S7.0 4.4 95.40 1.901 
3.3 10 .5  135.1 a373 
-.S P.7 9.5 ,140 
- t . O  -117.0 107.5 - 1 S 6  
90.1 0.0 90.lO 1.07L 
s.e 9.0 is5.9 .375 
-.I e.7 0 . 8  .e** 
-9.3 -411.0 t9o.e -17s  
SS.T 5.e 0 s . e ~  i .mt 
2 50 
(ITOPOVER TIME = (IO OIYS 1993 OUTBOUND SWINGBY MISSI@N DURATION = 6 4 0  
MARS ARRIVAL DATE 24I 
17  MAY 
! A I S  
i760 
,992 -_ __. 
LAUNCH O W N G B Y ~ E E D l  R A l ~ - D E C L l - ~ - I ~ - ~ ~ ~ ~ - P S i - l ~ C C E N  SUA THE11 THETZ PERIH APHEL PSI 2 V 2 I 2 OECLP RA2 SPEED2 
SWNGBY ARRlVE SPEED3 R A S  OECLS I 3 V 3 PSI 3 ECCEN SHA THE15 THET4 PERIH APHEL PSI  4 V 4 f 4 DECL4 RA4 SPEED4 
DEPART RETURN SPEEDS R A S  OECLJ I 5 V 5 PSI  S ECCEN SUA THE15 THET6 PERIH APHEL PSI  6 V 6 I 8 OECL8 RA6 8PELC6 
PROP AERO OVL O V A  EVA OVO EVR TYPE-SUN A-SUN R-RAPPA- --A E --INC -RAP -0ECLP ETA PCRlC - - -. - __ ___ ______._ - - _. 
-.6 . ass  84.3 .313 . r e i  167.2 455.3 .53r 1.02s i or .3  i.zi6 
1.6 1.374 75.7 .434 1 . 1 4 8  49.0 1 3 3 . 5  .6500 1.647~ 113.1 .r60 
- . i  ,714 8 5 . 3  . i u  1 .215  159.3 377.5 1.003 1.426 92.6 1.076 
6.22 11.59 2.28 11.43 2/1/2 32.8 68.r 28.2 , 440  4.108 11.8 
4-8480 
4-3663 a I 
4-8820 
4-8663.7 2~6.7 
4-8760 .370 140.4 














3.1 9.9 112.2 , 3 7 0  
-1.1 11.2 32.9 . 3 s 4  
-1.8 -39.9 305.9 ,097 
35.1 8.7 100.10 1.J87 
3.2 11.1 1 0 9 . 7  .WP 
-1.3 11.2 33.7 .310 
-1.5 -36.0 300.1 .lo6 







4-8661.1 .134 2 4 4 . 6
4-8760 .S42 140.8 
4-9130 .lo5 22.0 
1 4 . 1 1  6.40 
-.9 .838 89.0 
-.I .773 85.4 
1.8 1.378 77.3 
8.10 11 .41  2.31 
-.Q .e44 92.7 
1.6 1.379 77.7 
- . e  .772 84.9 
6.08  11.45 2.57 
.291 






,784 177.6 452.0 .s56 1.012 106.4 
1.159 45.7 137.3 .6650 1.613A 112.8 
1.213 137.9 365.7 .991 1.429 93.8 
2/1/2 32 .0  51.3 31.1 -513  3.734 
1.182 42.3 137.0 .6690 1.655A 112.6 
1.211 156.2 393.6 .988 1.454 95.0 
2/1/2 31.9 44.5 31.6 .533 S.672 









4-8680.9 . 1 5 1  233.5 
4-6780 .338 140 .9  
4-9140 . l o8  26.9 
1 4 . 1 1  6.43 
3.4 11.9 109.4 ~ 3 3 8  
-1.3 11.2 33.9 - 3 6 9  
-1.3 -32.6 290.0 -120 
33.6 10.2 103.80 1 .421  
4-8910 4-0661.0 a 1 6 J  226.J -22.2 -.9 .E51 96.0 .290 .792 195.1 449.9 ,165 1.0210 106.1 1.224 3.5 12.2 110.5 * S 6 0  
4-8661.0 4-8760 ~ 3 4 0  140.6 6.2 1.6 1.376 77.4 -426 1.160 45 .3  137.3 .666O 1.6131 112.8 ~ 7 8 6  -1.3 11.2 35.0 ,349 
14.77 8.68 4.23 6.09 $1.46 2.45 11.81 2/1/2 32.0 35.9 30.6 .519 3.796 1 5 . 0  33.6 11.4 103.00 1.451 
r-eseo 4-9150 . i t s  31.5 5.0 -1.0 ,711 04.2 .io5 1.208 154 .1  401.0 .s75 1.440 96.3 i.009 -1.2 -30 .2  298.8 . i s ?  
3.6 12.2 112.5 . 3 5 3  
-1.2 11.2 33.4 a 3 5 1  
-1.1 -28.1 301.4 .I5? 
34.5 12.7 101.00 1.481 
--.-- 
4-8120 4-6662.1 ,190 223.8 -20.5 
4-6862.1 4-8760 . S 5 3  140.6 5.9 
4-8820 4-9160 -120 36.6 6,s 
15-21 7.13 4.56 - ~ 
4-0480 4-8666.3 ,197 261.3 -24.8 -.4 .a30 83.0 ,324 .ria 164.9 457.1 .see 1.030 io8.5 1.214 3.2 9.7 i i5 . s  .sa4 
4-0666.3 4-8770 a384 139.0 1.7 1.7 1.354 74.3 .417 1,082 56.2 148.0 .6310 1.532A 106.9 .723 -1.0 10.0 29.7 .305 
4-8630 4-9120 e 1 0 2  14.8 5.5 - . I  .769 66.8 ,174 1.215 164.2 376.3 1.004 1.426 92.4 1.076 -1.7 -39.4 308.2 -096 
15-83 6.92 4.65 6.91 10.28 2.27 11.41 2/1/2 42.4 7 0 . 6  23.6 .407 4.866 12 .5  35.9 9.7 96-80 1.580 
4-8490 4-8665.1 .119 249.1 -25.7 
4-8663.1 4-6770 .349 138.9 6.4 
4-8830 4-9130 . l o 3  18.6 3.1 
13.19 6.43 4 . 1 1  
4-8662.1 4-8770 .S39 139.0 6.6 
4-8830 4-9140 -105 22.9 3.0 
13.11 6.38 4.06 
4-8500 4-8662.1 . t 5 2  237.5 -24.4 
- . r  .e36 88.2 :296 .re2 i r 5 . 8  453.2 . w o  1.013 106.7 i.zir 
1 . 7  1.359 76.3 .*os 1.096 49.4 146.4 .65zo 1.539~ i o6 . r  .m 
- .6  ,768 86.4 .177 1,214 162.6 384.5 .999 i.429 93.6 1.074 
6 . 7 7  10.14 2.28 11.51 2/1/2 4 1 . 2  56.9 26.8 -494 4.322 13.1 
3.2 10.9 112.2 .a49 
-1.2 10.0 31.1 .300 
-1.4 -35.0 302.0 . I O 4  
84.1 9.6 100.10 1.640 
-1.2 10.0 31.5 ,298 0 
-1.2 -31.8 299.T .ill 
33.6 10.5 101.00 1.673 
3.4 11 .7  1 i i . o  .339 -.E .E42 92.1 .288 .785 185.2 451.1 .5S9 1.0110 106.2 1.219 
-.8 ,767 65.9 ,183 1.211 160.9 392.3 ,990 1.433 94.8 1.071 
6.73 10.10 2.31 11.61 2/1/2 40.9 45.9 27.5 e522 4.205 14.2 
1.7 1.360 76.9 .*oe 1.099 4 7 . 5  146.0 ,6180 I . J ~ ~ A  108.6 .r34 
.0190 106.3 1.222 3.5 12.0 112.4 
.WOA 106.6 ,735 -1.2 10.0 31.3 
.43e 96.0 1.089 -1.1 -29 .2  3oo.e 












. 1 74 
4-8sio 4-~1e62.4 . i m  229.6 -22.5 - . e  ,849 93.5 ,290 .re9 193.7 4 5 0 . 1  .sea 
15.30 6.51 4 .20  6.74 10.11 2.37 11 .77  z / i /e  41 .0  37.1 26.0 
4-868Z.4 4-6770 .342 138.9 6.6 1.7 1.360 76.7 .403 1.098 48.1 146.1 .6560 
4-6030 4-9150 .lo8 27.8  3.5 -1.1 ,766 85.2  ,190 1.208 1 1 8 . T  399.6 -978  
4-8520 4-8663.4 .167 226.0 - 2 0 . 6  -.I .e18 96.6 -300 ,795 201.4 450.4 .157 
4-8663.4 4-8770 .313 138.9 6.3 1.7 1.319 76 .1  ,406 1.095 50.2 146,s .6500 
4-8830 4-9160 .113 35.3 4.1 -1.3 .764 84.3 ,200 1.204 156.2 406.6 .963 
13.75 6.95 4.51 6.79 1 0 . 1 T  2.41 11-91 2/1/2 41.3 30.0 21.0 
,0340 106.7 1.226 3.6 12.0 114.2 
, 5 3 9 ~  ,ioe.r .rsi -1.2 $0.0 31.0 
A S  97.3 i.087 -1.0 -27.1 302.7 
-482 4.615 16.1 34.5 13.0 99.70 
4-8130 4-8665.1 ,219 226.2 -19.6 -.6 ,869 101.8 ,315 .804 208.5 410.3 , 5 5 1  
4-8830 4-9170 .le0 39.3 6.1 -1 .4  ,762 83.3 .213 1.200 153.4 413.4 ,945 
14.40 7.34 4.9T 6.65 10.23 2.57 12.24 2/1 /2  41.9 24.2 22.5 
~-B(IOS.L 4-8770 .s7i 138.9 5.9 1.7 1.356 rs.1 ,412 1.081 53.6 141.3 .e390 
,0570 107.5 i.esi 3.6 1 1 . 5  116.9 
.ISIA i 00 .6  .72r -1.1 10.0 30.3 
.438 5.132 17.0 35 .7  14.3 98.30 
.456 98.6 1.066 -.S -25 .1  306.5 
4-8540 4-866r.e . z w  228.8 -19.3 - . 4  .e83 104.9 .335 .ai6 211.1 450.3 .s43 . O ~ O D  108.8 1.238 3.6 1 0 . 7  120.2 .394 
4-8661.2 4-8770 .394 139.1 5 . 3  i.7 1 . 8 3 5  73.7 ,420 1.017 58.0 148.1 ,6250 . 5 3 O A  108.9 . x i  -1.0 9.9 29.3 .a06 
4-8630 4-9180 .130 45.6 8 . 0  -1.6 .760 82.0 .e29 1.196 1 5 0 . 5  420.0 .922 .470 100.1 1.064 -.9 -23.2 311.1 .e00 
15.31 3.37 5.61 6.94 10.31 2.76 12.57 2/1/2 42 .6  19.2 19.4 ,387 5.948 17.6 37.4 lS.5 96.70 1.914 
MARS ARRIVAL DATE z 2448780 ( 6 JUN 1992) 
13.20 7.20 4.90 6.00  9.38 2 .31  11.14 z / i / z  53.3 71.6 20.5 .372 s.630 13.3 37.5 10.8 94.10 1 . 1 2 3  
4-e490 4-0664.8 ,164 253.1 -25 .2  -.s ,834 8 7 . 3  .so1 ,780 1 7 4 . 1  454.3 .m 1 .014  1or. i  i.tii 3.3 1 0 . 7  i 1 4 . 5  .JJI 
4-8661.8 4-6780 ,356 138.4 6.8 1.8 1.347 ?5.6 .993 1.058 J3.7 154.2 -6420 1.474A 104.8 .707 -1.1 8 . 5  27.5 ,283 
4-8640 4-9180 ,104 14.2 1.1 - . 6  ,763 67 .4  .1?8 1.215 168.0 383.7 1.000 1.431 93.5 1.074 -1 .3  -33.9 303.0 ,103 
12.32 6 .32  4 . 2 1  5.81 9.19 2.31 11.50 2/1/2 51.3 57.8 24.0 e476 4.809 13.2 35.0 9.B 98.20 1.811 
4-8500 4-0663.3 . 1 5 E  241.1 -24.3 -.6 .E40 91.5 .290 . 7 3 3  163.8 452.3 .S56 1.0100 106.4 1 .217  3.4 1 1 . 9  113.4 . 3 4 3  
4 -8663 .5  4-6780 .343 158.3 7 . 0 .  1.8 1.349 76.3 .389 1.063 51.1 153 .8  .6500 1.476A 104.6 .710 -1.2 8 . 5  28.1 ,261 
4-8840 1-9140 ,105 18.1 .6 -.9 .762 86.9 .I83 1.213 166.0 391.4 .991 1.434 94.7 1.072 -1.1 -30.6 300.6 . l i s  















-19.2 - .e 
5.6 1.8 
6.3 -1.6 

















0 .4  25.9 












.274 . 220 
2.357 
.a96 107.7 .359 ,829 220.0 450.9 .531 1.1260 109.8 1.245 
1.337 71.9 .419 1.032 65.6 157.0 ,8000 1.464A 104.9 -690 
. 7 5 1  81.7 .242 1.191 151.7 424.6 .902 1.479 101.2 1.063 






--o)IIZ.u * - u l L U  .110 
16.16 
251 
ETOPOVER TIME 8 60 DAY3 1993 OUTBOUNO SWINGBY 
--- - -- - .. - -. - 
I 1 V 1 P S I  1 ECCEN SWA THE11 THE12 PERIH 
I 3 V 3 P31 3 ECCEN SHA THE13 THE14 PERIH 
I 5 V 5 P31 1 ECCEW SWA THE15 THE16 PERIH 
OVA EVA O V O  EVR TYPE SUN A SUN R KAPPA 
HI33ION OURATION : 0 4 0  C A Y S  
WARS ARRIVAL CITE = 2448790 
1 6  JUN 1992 
APHEL--P31-2 - V  2 ---I 2 OECL2 R A 2  3PEECP 
APHEL P S I  4 V 4 I 4 OECL4 R A 4  3PEEC.I 
APHEL PSI 6 V 6 I 6 OECL6 RA6 SPEED6 
- A  E I N C R A P  JECLP ETA PERIC 
1.0260 106.6 1.222 3.5 11 .6  117.3 , 3 1 4  
1.436A 101.4 -692  -1 .1  6 . 7  23.6 .e36 
1.441 96.9 1.068 -.I -24.0 304.1 ,147 
.479 1.310 1 5 . 5  36.0 12.2 97.70 2.071 


















































LAUNCH 3WNGOY SPEED1 
SWNGBY ARRIVE SPEED3 
DEPART RETURN WEE05 
D R n D  . .,-. 
4 -6 I 20 4 - &36 1 7 .  I-iC 
4-8665.0 4-6790 -514 















- . 4  ,853 97.8 ,300 ,791 199.0 451.6 ,553 
1 .9  1.340 7 5 . 5  .365 1.036 5 5 . 2  160.5 .6390 
-1.4 e752 86.6 ,196 1.207 166.1 404.6 .968 
5.14 6.52 2.40 11.92 2/1/2 61 .9  31.4 21 .7  6 . 8 3  4 . i i  
-16 .5  
6 .6  
2 .0 
4 . 8 0  
-19 .1  
6 . 1  












-112  31.1 
12.49 7.20 
- .3  
1.9 
















, 7 1 0  81.7 
8 - 1 9  2.43 
-876 104.1 
1.334 73.4 
.747 6 4 . 1  
8.69 2.SO 
-314 .798 206.3 411.6 
.391 1.032 58.3 161.1 
-208 1.902 163.0 411.0 
12.14 2/1/2 62.6 25.7 
-146 1.0490 1 0 1 . 1  
-6290 1.436A 101.3 
,952 1.432 96 .1  
19.5 ,439 5.690 
.340  1.0180 106.5 
.6150 1.433A 101.3 
a932 1.460 99.4 
16.9 .392 8.620 





- .9  
-.6 
39.2 




3 .0  
-.E - .6 
44.8 
3.3 









- . 6  
36.9 






- .4  
30.0 
3.4 
- . 9  - .4 
40.6 
3.2 
- . I  
- .4  
43.3 
2 .9  
- . 6  




6 . 7  22 .9  








- 4 2 0  
- 2 4 6  
,213 







- _  
e372 
a223 














- 3 7 0  
,223 
.169 
- 3 9 1  
.e21 
* l66 
t * 343 
.416 





3 . 0 2 9  
e.213 
-246  231.5 
a392 139.6 




-123  46 .3  
14.29 6.85 
~ 3 4 0  241.1 
~ 4 1 3  141 .1  
.131 54.5 
1 5 - 6 0  10.03 
10.3 123.1 
6 .7  21.6 
-21 .1  312.6 
14.4 93.20 
9 . 2  121.0 
6 .6  20 .5  
- 1 9 . 2  317.6 
15.0 93.90 
.332 ,809 212.9 4S1.5 
.399 1.024 62.3 162 .0  
a221 1.196 119.7 417.3 
12.42 2/1/2 63.5 20.1 
.E93 107.2 .317 .E24 219.0 451.1 . I 3 0  1.1160 109 .6  
1.330 71.9 .411 1.013 67.2 163.0 .5960 1.43OA 101.2 
~ 7 4 5  63.0 a237 1.191 156.2 423.3 .909 1.473 100+6 
8.62 2.64 12-77 2/1/2 64.8 16.4 13.7 ,341 6.366 
a912 110.5 -366  .E45 224.1 411.5 .519 1.1720 111.3 
1 .321  70.1 .427 1.000 72.9 164.3 .5730 1.427A 101.1 
a742 81.3 -257 1.185 152.7 429.4 .E80 1.490 102.5 
9 . 0 1  2.66 13.22 2/1/2 66.2 12.5 10.9 .e92 11.203 
7 . 1  131.3 
6 .5  10.9 
-17.1 323.3 
14 .9  92.60 
- WARS ARR lVAL DATE = 2446600 (26  JUN 1992) -
4-6490 4-6666.6 e176 261.3 -23.9 
4 -0666.6  4-6800 -372  140.3 6.9 
4-6800 4-9130 -119  6.9 -3 .3 
11.76 0.94 4 . 3 9  
4-6500 4-8666.5 . I S 6  246.5 -23.9 
4-8000.5 4-8600 .351 139.7 7.5 
4-0060 4-9140 ~ 1 1 1  1 0 . 7  -3 .6  
11.36 6.64 4 .11  
4-6510 4-6666.2 .159 2 3 8 . 3  -22.3 
4-0666.2 4-6600 e346 139.7 7.6 
4-0860 4-9150 .I15 1 5 . 1  -3 .2  
11.35 6.05 4 . 1 6  
4-6520 4-6667.0 ~ 1 7 8  232.7 -20.6 
4-0887.0 4-6600 -355 139.6 7.4 
4-6000 4-9100 -114 20.4 -1 .9 
11.60 6.86 4.39 
4-0530 4-6666.4 ~ 2 0 7  231.2 -19.5 
4-0666.4 4-6600 .3YO 140 .2  6.9 
4-6860 4-9170 ,113 26.6 - . I  
12.07 7.26 4 . 8 0  
4-6540 4-667004 a243 232.9 - 1 9 . 0  
4-0670.4 4-6600 -391  140.0 6.4 
4-6000 4-9160 e l l 5  33.0 2.3 
12.16 1.65 5.37 
-.e 
2.0 
- . 9  
4.62 
- .4  
2.0 
-1.2 















4 .91  
.3  
1.9 








































89 .9  
2.111 
90.3 
75 .6  
89 .4  
2.52 
























,313 ,771 170.5 
.367 1.021 19 .7  
-163  1.223 179 .1  
1 1 . 5 1  2/1/2 73.5 
.e96 .779 180.8 
,379 1.029 5 5 . 5  
-187 1.219 177.2 
11.61 2/1/2 72.5 
.294 .783 169.7 
-378 1.030 55 .0  
,192 1.211 174 .6  
11 -14  2/1/2 72.4 
,300 .768 197.8 
.380 1.027 16.4 
-199  1.209 l l 1 . 3  




5 7 . 6  
454 .1  
16S.9 
390.8 













































1.419A 9 8 . 3  
1.447 9 4 . 7  
.489 5.143 
1.0130 106.0 
1.419A 9 6 . 3  
1.446 95.6 
.497 5 . 1 7 6  
1.0250 1 0 6 . 9  
1.418A 98 .3  
1.450 9 6 . 9  
.477 5.472 
10.4 
4 . 9  
-30.4 
9 . 7  
11.2 
4 . 9  
-27.2 
9.4 
1 1 . 5  
4 .9 
- 2 5 . 1  
10.1 
11 .5  








5 . 0  
-20.1 
13 .0  
9.0 
5 . 0  
-18.2 
13.4 
7 .6  
4 .9  



















16 .7  









9 3 . 6 0  
133.0 
1 5 . 0  
323.9 
92.60 
e313 ,796 205.1 452.1 
e386 1.022 59.2 166.5 
.206 1.204 166.2 410.4 
12.13 2/1/2 73.3 26.0 
.331 .806 211.8 452.1 
.395 1.014 6 3 . 1  167.3 
~ 2 2 0  1.198 164.6 416.4 
12.39 2/1/2 74.3 21.2 
e354 .a20 217.9 452.1 
.407 1.001 67 .6  166.1 
,234 1.192 161.0 422.3 
12.71 2/1/2 75.4 17 .0  
1.0450 107.6 
1.417A 9 8 . 2  
1.454 96 .1  
.440 6.030 
1.0730 106.5 
1.41SA 96 .1  
1.461 9 9 . 3  
-394 6.940 
1.1110 109.7 
1.413A 9 7 . 9  
1.470 100.6 
.345 6.469 
4-6550 4-6072.0 .)EO 236.7 -19.0 
4-6672.0 4-6000 .410 141 .7  5 . 6  
4-6600 4-9190 .119 4 2 . 0  5.2 
13.12 6.66 6 . 1 1  
4-6560 4-667S.6 . I  
4-6615.8 4-0600 .4  
4-6600 4-9200 . l  
14. 
14 242.1 - 1 9 . 2  
0 143.0 5.3 
'6 50.9 0 . 2  
10 9.73 7.03 
.383 .840 223.4 412.1 
.422 ,992 73.3 169.2 
.212 1.186 157.2 428.1 





WAR6 ARRIVAL DATE 5 2446810 1 6 JUL 1992) 
4-6490 4-0671.1 .169 260.0 -23.0 . I  .E27 64 .1  ,323 ,773 168.2 458.3 -523  1.022 106.5 1.209 3.4 10.3 122.5 .304 
4-6811.1 4-6010 ,364 142.4 6.8 2.0 1.330 73.7 .391 1.013 62.3 171.7 ~ 6 1 7 0  1.409A 9 5 . 3  ,665 - . 6  3.4 14 .1  . e l 0  
4-0010 4-9130 .131 4.6 -5 .4 -1.2 .746 91.3 .168 1.229 165.1 363.9 -999  1.4600 9 3 . 7  1.079 -.I -27.4 500.7 . l o 7  



















~ 3 5 6  1 4 1 . 5  
a 1 2 2  16.7 
11.51 6.97 
-23 .5  
7 . 7  
-5 .6 
4.15 
- 2 2 . 2 ,  
7.9 
- 4 . 9  
4.15 
-20.6 
7 . 1  
-3 .6  
4 .S6 




- . e  ,640 
2.1  1,335 
-1.6 .743 
4 .51  7.90 
- .2  .E46 
2.1 1.334 


























.777 179.1 45S. l  
1.023 $6.9 170.6 
1.221 163.3 391.1 
2/1/2 6 3 . 2  46.2 
.760 166.3 453.6 
1.025 55.9 170.6 
1.219 160.4 397.6 
2 /1 /2  63.0 36.1 
.766 196.1 153.0 
1.023 S7.0 110.6 
1.213 171.1 404.1 





. 550  
,6390 
.OB1 




















5 .  269 
1 0 6 . 7  
95.6 
95.9 

















3.4 11.0 119.6 .3S6 
-1.0 3.2 15.5 .e12 
-.I -24.6 299.3 . I 1 9  
39.1 6.6 96.90 2.02a 
3.4 11.4 119.4 .3so 
-1.1 3.2 13.7 .e10 
- .3  - 2 3 . 3  300.9 . l S 3  .# 
36.0 9 . 1  97.10 2 . 0 8 3  
3.4 l i . 3  120.6 ~ 3 5 6  
-1 .0  3.2 1 5 . 1  ,212 
-.S -21 .9  303.9 -119  
39.4 9 . 0  0 7 . ~ 0  2 . 1 1 2  
4-0S30 4-6669.6 .e03 233.2 -19.4 - . I  . O S 8  100.0 ,313 .793 203.6 452.6 ,545 1.0400 107.6 1.223 3.4 10.6 122.9 -310 
4-6669.0 4-0610 e 3 1 0  141.9 7.2 2.1 1.332 74.5 .305 1.018 S9.6 171.2 a6270 1.409A 9S.4 ~ 6 6 9  - . 9  3 . 5  14.8 
4-8070 4-9170 .119 22.5 -1.8 -1.7 . I 3 7  86.3 .210 1.207 113.6 410.1 .913 1.460 96 .1  1.066 - . 3  - 2 0 . 5  300.1 s i66  
11.91 1.31 4.74 ' 4 . 6 1  6.00  2.56 12.14 21112 63.7 26.2 19.1 -440 6.040 14.2 40.7 10.6 96.30 2 . 2 I O  
4-6540 4-6671.6 ,239 234.4 -10.9 - 1  .E70 
4-6611.0 4-6010 -390 142.6 6.7 2.0 1.329 
4-0610 4-9100 . l I 6  29.3 .6 - l e ?  .134 
12.54 1.62 5.29 4.71 0.10 
4-0550 4-6074.0 .e60 236.0 -16.9 -4  .66S 
4-0614.0 4-6810 .416 143.6 6.1 2.0 1.32¶ 
4-0610 4-9100 .116 37.3 3.4 -1.6 ,731 
13.41 6.55 6-00 4.6? 8.21 
1 103.2 .330 -602  210.6 4 5 2 . 1  .336 1.067D 106.1 1.2b6 
73.4 .393 1.011 6 3 . 2  171.6 a6140 1.406A 9 5 . 2  e664 
8Y.2  .220 1.200 169.6 415.9 .936 1.465 99.2 1.066 
I 2.53 12.36 2/1/2 64.1 2 l .S  10.6 .396 6.909 14.2 
3 .3  10.0 ie6.i .SO0 
. t l S  
. l o 1  




t . 5 3 4  




-.E 3.4 13.9 
- .e  - 1 9 . 0  513 .0  
42.7 11.4 95.20 
3 . 1  0.6 130.0 
- . I  3.S 12.6 
- .E -17.2 318.4 
45.3 1 1 . 5  94.00 
t . 0  7.4 134.9 
-.I 3.J 11.1 
-.2 -1S.3 324.2 
40.5 10,s 92.90 
106.3 .312 . E l 0  216.7 452.7 -526 1.1030 109.7 1.236 
72.0 .405 1.002 67.8 172.5 .5960 S.401A 9 5 . 0  e657 
05.6 ,233 1.194 165.9 421.1 .916 1.471 100.4 S.064 , Z.54 12.67 2/1/2 65.5 17.4 13.0 a346 0.537 83.0 
4-6500 4-6610*8 - 3 2 1  243.2 -19.1 .(I -903 109.1 -360 .E34 222.2 452.1 . S i 7  1.1310 111.1 1.24V 
4-6676.0 4-6010 -447 144.9 1.5 t .0  1.321 70.3 ~ 4 2 0  .990 73.1 113.4 -5740 1.4061 9 4 . 7  .E46 
4-6610 4-9200 -122 48.4 0.5 -1.0 .728 64.2 .249 1.167 161.9 427.0 .E92 8.462 101.0 i . 0 6 3  
14.50 9 .11  6 . 9 0  5 . 0 1  8.46 2 .61  13.04 2/1/2 86.1 13.7 10.6 ,300 10.002 12.3 
UARO ARRIVAL DATE = L44082D (16 J 
.206 271.2 -21.9 .4 ,624 02.9 .330 ,770 l6S.4 460.4 
-402  143.3 0.5 L . 1  1.327 72.7 -399 1.007 65.4 176.0 
a147 4 .0  -1.8 -1.1 ,744 92.9 ,194 1.236 192.2 384.7 
11.02 7-06 4.19 4.75 8 . i 3  3.09 11.56 L / l / L  94.3 14.9 
,104 257.4 -22.S .O ,831 86.V .a05 .774 177.1 416.2 
~362 S43.8 7.1 t.L 1.355 14.9 ,381 1.02% 56.1 11S.O 
. 1 4 t  0.1 - 7 . t  -1.8 .V41 91.3  ,191 1 . t 3 t  189.5 801.7 
11.12 ?.ti 4 . t 1  4.Bl  q.90 3.01 $1.87 Z/l/2 93.0 41.3 
- IUL 199)) 
.Si1 1.026 109.4 1.206 
.EO00 1.409A 92.6 -655 
.997 1.4760 9 4 . 0  1.081 
19.1 -372  8 . O t t  13.6 
.63tD 1.410A 9 3 . 1  e605 
-989  1.4150 S5.1 1.018 
t1 .0  -456 5.341 12.8 
.530 1.010 107.4 a.tm 
3.5 10.1 126.3 e402 
- . I  2 . 3  10.4 .LtO 
4 4 . 3  10.6 92.00 1.067 
3.4 l D . 9  122.1 .SO2 
- , Q  1.0 1t.O . e l l  
41.6 0 .3  90.8D 1.900 
- . i  -22.2 296.1 . i s i  









4-oore. t  4-oot0 
2 52 
8TOPOVER TlME : 60 D A Y 3  1993 OUTBOUND SWlNtBY H1331ON OURATlON i 640 O A Y 3  
M A R 3  ARRIVAL O A T S  = 2448820 
I 6  JUL 1992 . .  
v 2  
v 4  




1 .072  
1 3 . 1  
1 .220  
.664 
1.069 
1 3 . 2  
1.226 
.OS9 
1 .067  
13.0 
. __ 
LAUNCH SUNGBY 8 P E E D l  R A 1  DECLI- 
SUNGBY ARRIVE bPEEO3 RA3 OECL3 
D E P A R T  RETURN )PEE05 R A 5  OECLS 
4-8120 4-8669.7 .173  238 .3  - 2 0 . 6  
4-8880  4-9160 . 133  1 4 . 1  - 4 . 8  
4-8130 
4-8680 
CROP AERO-OVL - -. -. _- . 
4 - 8 6 6 s . r  4-8820 . 3 s r  1 4 3 . 6  7 . 9  
4-ee.ro.9 
- -  - 
I 1  
1 3  
I S  
DVA 











4 .66  
___  - 
V I  
v 3  
V I  
EVA 




, 6 5 5  











PSI  5 
9 6 . 3  
7 5 . 2  
9 0 . 8  
2.82 
99.5  
74 . )  
8 9 . 8  



























1 .022  
















5 7 . 2  
182.9 
9 2 . 8  
202. 5 
5 9 . 1  
1 7 9 . 2  
9 3 . 3  
2 0 9 . 2  
63 .0  
175 .2  






4 5 3 . 8  
l T 4 . 9  







115 .7  










, 5 4 3  
.62 70 
.953 
1 9 . 3  
$ 5 5 6  
.6150 
.936 








. I71  
1.0360 
1 . 4 1 O A  
1.470 
. I 4 0  
1.0610 
1.4091 




PSI  4 
P31 6 
107.1  
9 3 . 1  
9 7 . 2  
5.479 
107 .6  
9 3 . 0  
98 .2  
s . 9 5 5  
108.1 
9 2 . 8  
9 9 . 3  
6 .750  
- E  - 
r e  
1 4  
1 8  
RAP 
3.4 
-1 .o - .O 
41 .0  
3 . 4  
- . 9  
- .o  
42 .9  
3.3 
-.8 - .o 
44.8  
_ -  
OECLP R A Z  3PEEC2 
OECL4 R A 4  SPEED4 
OECLI R A 6  3PEEO8 
DECLP ETA PERlC 
11.1 
2 . 0  
-LO.2 
8 . 7  
10.7  
2 . 1  
-19.2 
9 . 4  
9 . 8  
2 .2  
- 1 7 . 8  
9 .6  
122 .5  -357  
303.3  .I32 
97.10  2.108 













1 1 . 6 3  7 . 1 s  4 . 3 3  
.zoo 2 3 s . 5  -19 .4  
. 3 ro  i u . 0  7 . 1  
.126 19.1  - 3 . 1  
i i . 9 7  r . 4 2  4 - 6 9  
,234 236.2  -18 .8  
,509 144 .8  6 . 9  
. l e 4  2 5 . 3  - , 9  
12.52 7.86 5 . 2 1  
,274 239 .4  -18 .7  
- 4 1 4  141.8 6.3 
13.32  8 .50  S.90  




127.8  ~ 3 6 9  
10.9 . e 1 7  
95 .30  L.289 
3ie .o  . i 8 r  






'.$ .E81 105.8 ,350 .e11 215.4  453 .4  . I27  1.0950 1 0 9 . 6  1 . 2 3 3  3.1 8.7 131.6 ,416 
2.1  1.326 72 .1  .404 1.003 6 7 . 4  178 .3  .5980 1.409A 9 2 . 5  .652 - . O  P . 4  10 .0  ,225 
-1.6 . I 2 5  8 7 . 3  .234 1.196 171.1 421 .0  .917 1 .476  100.4 1.061 - . O  -16.2 318.4  . e 0 7  
4.82 8.21  2 . 6 1  12.67 2/1/2 9 4 . 7  17 .7  14 .3  .351 8.044 12 .2  4 7 . 4  9.6 94,20 L.478 
. x o  244.3  -18 .9  . 9  .a99 109.0 .377 ,828 2zi.o 453.4  . 5 i 6  1.1400 1 i i . o  i.243 2.8 r . 2  138.1 .444 
.444 147 .2  5 . 6  2.0 1.321 70.S .419 .992 72 .5  1 7 7 . 0  . I770  1.408A 9 2 . 1  -644  -.I 2.5  8.9- a232 
. l e 2  4 1 . 6  5 . 0  -1.8 . I21  8 5 . 8  .248 1.189 166.9  426.3 .895 t.483 101.7  1.063 - .O -14 .3  324 .3  . P O D  
14 .40  9 . 3 7  6 . 7 6  1.03 8 . 4 1  2.61 13.01 2 / 1 / 2  95.6  1 4 . 1  1 1 . 2  ,304 10.269 1 0 . 5  5 0 . 7  8 . 3  9 3 . 1 0  L.820 







1-8510 4 - 8 6 7 l . i  
4-8871 .1  4-8830 
4-6890 4-0150 
4-8520 4-8671 .e 
4-8871  .e  4-8810 
4-8890 4-9160 
.237 277 .7  -20.2 
.433 149.3 5 . 9  
. l e ?  5 . 6  -12 .4  
13.80 8 . 7 8  5 . 2 6  
.170 262.6 -22.2 
,160 6 . 5  -9.0 
12 .27  7 .66  4 . 2 9  
.160 250.1 -21.8 
- 3 5 1  146.0  8 .2  
. 1 5 4  9 . 0  - 7 . 3  
1.1.92 7.39 4 . 1 6  
.171 241 .7  -20.4 
.3S9 146.1  8 .1  
,147 1 2 . 5  - S . ?  
1 1 . 9 4  7 .40  4 . 3 0  
. 3 r i  146 .5  7 . 7  
. 9  .819 80.2 ,360 .765 161.6 463.4 .490  1 .041  110 .9  1.203 3.8 9 . 9  131 .7  - 4 3 3  
2 . 0  1 .324  71.1 .414 1.001 70 .2  180.0 .586D 1 .415  90.0 e644 -.I 2 . 0  7 . 5  ,231  
5.02 8 . 4 0  3.53 11.63 2/1/2 103.2 54 .0  1 7 . 9  .321 8 . 4 3 0  1 5 . 0  4 8 . 7  12 .6  90.40 1 .741  
- 3 . 1  .741 94 .6  .203 1.249 i g a . 8  385.8 ,995 i.soso 9 4 . 3  1.06s 1.2 -10.2 294.0  -119 
~ 8 2 8  87 .7  .311 .771 1 7 4 . 9  417 .6  
2.2 1 ,333  74 .5  A 6 6  1.021 59.4 178.7 
-2.3 .738 9 4 . 0  .205 1.242 195.9  392.5 
4.61 6.00  3.37  11 .73  2/1/2 101.7  4 4 . 3  
2 . 3  1 .331  7 5 . 2  .380 1.026 56.8 178.4  
-2.1 .734 9 3 . 3  .e09  1.235 192.1  398.7 
4 - 5 3  7.92  3 .23  11.87 L / l / 2  101 .3  37 .0  
. l  .a43 9 5 . 6  -303 .780 193 .3  4 5 4 . 7  
2 .3  1 .334  I J . 1  .381 1.025 5 7 . 2  178.5 
-2.1 .731 9 2 . 4  .213 1.228 188.9 404.6 
4 . 5 4  7 .93  3 . 1 0  12.03 2/1/2 101.4 31.0 
. i  .e35 92.1 .mi .r75 ie4.8 ~ 5 . 6  
. 5 3 1  
-6270 
.987 





















1 0 7 . 8  
9 0 . 8  
9 5 . 4  
5.383 
107.1  
9 1 . 0  












1 .078  




12 .4  




- .9  
. 5  
43.7 
3 . 4  
- . 9  
.3 
44.1  
1 0 . 7  1 2 5 . 1  .371 
1.4  9 . 4  ,214 
-16 .9  2 9 5 . 8  ,129 
8.1 91.80 1.918 
11.1 123.9 - 5 5 7  
1 . 2  9 . 9  .e11 
-18.3 L98.5 , 143  
11.0 124.6 e359 
1.2 9.9  .e12 
-18.3 302.4  .l5T 
7 . 8  97.10 t . 0 4 5  
1 .4  9 7 . 0 ~  1.980 
4 - 0 ~ 3 0  4 - m 7 2 . 4  ,196  238.0 -19 .3  .P .e52 9 9 . 0  .3iz . tee 200.9 454 .3  ,541  i.0310 807.1 i . 218  3 . 3  10.5  ie8.o .sro 
4-8872.4 4-8830 .310 146 .5  7 . 7  2 .2  1 .333  74 .5  ,386 1,022 1 9 . 2  178 .7  ,6280 1 . 4 1 5 1  9 0 . 8  e 6 1 9  -mO 1 . 3  9.5 ,214 
4-8890 4-9170 ,141  16.8 - 3 . 9  -2.0 .727 9 1 . 4  . e l 9  1.218 184.9  410 .2  ,951  1 .4850 9 8 . 4  1.071 e 2  - i 7 . 7  307.1 e175 
12.20 7.60 4 . 6 3  4 .60 7.99 2 .97  12.22 2/1/2 101.7 26.0 1 9 . 8  .439 5 . 8 0 4  12 .3  45.3 8 . 0  90.5D L.110 
4-6540 4-8814.L .e26 238.1 - i 8 . 7  - 4  .E63 102.1 ,327 -795 207 .8  4 5 4 . 1  .534 1 . 0 5 S O  108.5 1.223 3 .2  9.8 129.6  ,386 
4-8614.L 4-8850 ,368 147.2  7 . 1  2 . 2  1 .331  73 .6  .393  1.016 62.4  1 7 9 . 1  .6160 1.415A 9 0 . 6  .655 - . 7  1.6 8 . 9  a 2 1 9  
4-8890 4-9180 ,134  22.2 -1 .8 - 1 . 9  .723  9 0 . 2  .227 1 ,209  180.7 4 1 5 . 6  .935 1.4830 9 9 . 4  1.068 a 2  -16.7 312.5 ,190 
12.60 7.97 5 . 1 2  4 .71  8.10 2 . 8 5  12.44 2/1/2 102.1 21.6 17.7  .400 S.517 1 1 . 9  4 7 . 2  8.2 9B.OD L.200 
.7  ,877 1 0 5 . 3  .348 .e06 2 1 4 . 1  4 5 4 . 1  .526 1.087D 109.6  1 .230  3 .0  8.1 lS3.3 .412 
2.1 1,327 72 .3  .404 1,008 66.6 179.6 .601D 1 . 4 1 5 A  9 0 . 3  .649 -.6 1.8 6.1 ,225 
-1 .9  . 7 l B  8 8 . 9  .236 1.200 176.4 420.8 .917 1 . 4 8 4  100.5 1.066 .2 - 1 5 . 2  318.3 -208  
4 . 8 7  8.26  2 . 7 5  12 .70  2/1 /2  102.7  17 .6  1 5 . 0  . 3 5 1  7.662 1 0 . 9  49.8 7 . 9  94.5D 8 .363  
-18 .6  
6 . 4  
. 7  
5 . 7 9  
- 1 8 . 7  
5 . 8  
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- 1 . 5  .756 84 .4  .2lO 1.200 158.1 412.0 .949 1.452 9 8 . 3  1.066 
5.81 9.19 2 .47  12.17 2/1/2 51.3 2 5 . 1  2 4 . 0  .476 4 . 8 0 9  13.2 
- . 6  ,840 91.5 .e90 .783 183.8 452.3 .556 1.0100 106.4 1.217 
1.8 1.349 76.5 ,389 1.063 Sl.1 153.0 .6500 1.476A 104.8 -710  
-1.8 .754 83.2 .e24 1.196 154.9 418.5 ,928 1.463 99 .7  1.064 
5.76 9.14 2 .60  12.48 2/1/2 50.8 20.1 25.0 - 5 1 2  4.626 14.1 
- .6 .e47 95.0 ,292 .787 192.4 451.4 . 5 5 8  1.0170 106.4 1.220 
1.8 1.348 76.3 .389 1.062 51.4 153.7 .6490 1.476A 104.0 ,710 
- 1 . 7  -751  81 .7  .E42 1.191 151.7 424.8 .902 1.479 101.2 1.063 
5.70 9.14 2.00 12.87 2/1/2 50.9 15.7 24.4 e509 4.725 1 5 . 1  
- . O  .E55 98.2 ,300 .793 200.2 451.0 .I55 1.0310 100.0 1.224 
1.8 1.347 75.7 .392 1.059 53.3 154.1 .6430 1.474A 104.8 a 7 0 8  
- 1 . 9  ,749 79.8 .265 1.186 148.0 431.2 .871  1.500 103.0 1.062 
5.80 9.18 3 .12  13.38 2/1/2 51.3 11.7 22.9 .481 5.039 1 6 . 0  
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VAL DATE 8 L4408OO (20  
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STOPOVER T I M E  f 60 D A Y S  1993 OUT8OUNO SWINGBV MI33ICN OURATION = 680 D A Y S  
M A R S  ARRIVAL DATE 5 i ? d l 8 8 o O  
26 JUN 1992  
LAUNCH SWNGBY -&ED1 R A l  OECLl 1 1 -j 1 - P S I  1-6CCEN SMA- THETI THE12 PERIH APHEL PSI 2 V 2 1 2 OECL2 R A 2  SPEECe 
SUNGOY ARRIVE 3PEEDI R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERlH APHEL PSI 4 Y 4 I 4 OECL4 R A 4  SPEEC* 
DEPART RETURN 8PEEO5 R A 5  OECLl I 5 V 5 PS1 5 ECCEN SMA THE15 THET6 PERlH APHhL PSI 6 V 6 I 6 OECL6 R A 6  SPEEC6 -- __ PROP AERO-OVL - ~ V ~ - - E V A - O V O  - E V R  - TYPE-SUN A SUN R-FPPA- - A  E SNC -RAP OECLP ETA PER{< 
4 - 8 5 1 0  4 - 8 6 6 6 . r - . l S 9  238.3 -22 .3  - . 4  ,842 94.0 .294 .183 189 .1  432.8 .553 1.0130 1 0 6 . 6 ~ 1 ~ , 2 1 1  3 . d  11.S 117.4 , 3 4 8  
4-6666-2 ' - 8 8 0 0  ~ 3 4 8  139.1 7.6 2 .0  1.337 75.7 . a l e  1.030 55.0 165.8 .6410 1.419A 98 .3  .682 - 1 . 1  4 . 9  19.7 .PlS 
4-8060 4-9190 -119 42 .0  5 .2  - 1 . 1  ,738 84.4 -234 1.192 161.0 422.3 .913 1.470 100.6 1.063 - . 4  - 1 8 . 2  318.2 -209  
11-41 6 , r l  4 . 1 6  4.70 8 .09  2.S5 12.71 2/1/2 12.4 11.0 22.3 .497 ,5 .178 1 4 . 1  36.9 10.1 97.80 2.078 
__ . . 
4-8120 4-8661.0 -118  232.7 -20.6 - . 3  .E51 97.3 ,300 .788 197.8 452.3 ,531 1.O25Oi106.9 1.220 3 . 5  11.5 118.9 ~ 3 5 5  
4-8867.0 4-6800 a355 139.8 7.4 2.0 1.336 75.3 .380 1.027 56.4 166.1 .6360 1.416A 9 8 . 3  ,680 -1.1 4 .9  19.4 -220  
4-6860 4-9200 a128 50.9 8 .2  -1.8 - 7 3 5  82.8 .252 1.186 151.2 428.1 .881 1,484 102.1 1.062 -.4 -16.2 323.9 ~ 2 3 5  
11.82 1.09 4.39 4.13 8.12 2.10 13 .11  2 / 1 / 2  72.8 13.2 21.1 .417 5.472 14.8 31.5 11 .1  97.30 2.134 
4-8530 4-8668.4 .201 231.2 -19.5 -.E .E61 100.5 .313 .796 205.1 452.1 .546 1.0450 101.8 1.225 3.5 11.0 12t.3 3 7 0  
4-8668.4 4-8800 .370 140.2 6.9 2.0 1.334 74.5 .386 1.022 59.2 166.5 .6210 1.411A 9 8 . 2  . 6 ? 1  -1 .0  4 . 9  18.7 ,223 
4-8860 4-9210 .140 60.0 11.1 -1 .9  .732 80.8 .27S 1.180 153.3 434.0 .856 1.504 103.8 1.062 - - 4  -14.0 329.6 a286 
12.56 7 . 1 5  4.80 4.80 8.19 2.95 13.63 2 / 1 / 2  13.3 9 . 6  19 .1  .440 6 . 0 3 0  15.3 38.8  12.2 96.30 L.213 
4-8540 4-8670.4 .e43 232.8 -19.0 
4-8610.4 4-8800 e391 140.8 6.4 
4-8660 4-9220 .161 68.8 13.7 
13.65 8 . 1 5  5.37 
4-8550 4-6872.8 -286  236.7 -19.0 
4-8672.8 4-8800 .418 141.7 1.8 
4-8860 4-9230 -191  16 .1  15.9 
15.2s 10.11 6.11 _-_ 
.O .e73 103.6 .331 .806 211.8 452.1 .539 1.0730 108.5 1.231 3.4 10.2 124.S -391  
2.0 1.331 73.4 .395 1.014 6 3 . 1  161.3 .6140 1.415A 98 .1  .671 - .9  5 . 0  11.7 e227 
-2.0 .?29  78.3 .304 1.174 150.0 440.1 .E16 1.331 105.9 1.061 -.4 - 1 1 . 7  3 3 5 . 1  -304 
4 .91  8.29 3.38 14.31 2/1/2 14.3 6.1 16 .6  .394 6.948 1 5 . 5  40.8 13.0 95.10 E.343 
.3 .e89 106.8 .354 .e20 217.9 452 .1  .529 1.1110 109 .1  1.239 3.2 9 . 0  128.4 ,410 
1.9 1.321 11.9 ,401 1.005 61.8 168 .1  .5960 1.413A 9 1 . 9  .664 -.I 5 . 0  16.5 -233 
-2.0 . I 2 6  75.2 ,343 1.168 146.9 446.6 .761  1.569 108.6 1.061 - . 5  -9 .4 341.2 .352 
5.06 8.44 4 . 0 8  1 5 . 2 5  2/1/2 75.4 2 .8 13.8 .345 8.469 15.4 43.3 13.4 93.80 2.575 
___. . ___ - - MAR3 ARRIVAL DATE = 2448810 ( 6 JUL 1992) 
4-8490 4-8611.1 . l e 9  266.0 -23.0 .1 .E27 84.5 .323 .773 168.2 438.3 .S23 1.022 108.5 1.209 3 .4  10.3 122.1 -584 
4-8611.1 4-8810 .384 142.4 6.8 2.0 1.330 73.7 .391 1.013 62.3 171.7 .61?0 1.409A 95.3 .665 - . 8  3.4 14 .1  -218  
4-08rO 4-9170 .119 22.5 -1.8 - 1 . 1  . I 3 7  88.3 .210 1.201 173.6 410.1 .953 1.460 9 8 . 1  1.068 - a 3  -20.5 308.1 -166  
11.79 7.11 4 .54  4.68 8.01 2.16 12.14 21112 84.3 26.2 20.0 ,407 5.758 13.2 41.0 9 . 8  94.30 1 .931  
4-8500 4-8668.2 -159 252.7 -23.5 -.2 .a33 8 9 . 6  .300 .717 179.1 455.1 .544 1.009 101.1 1.212 3.4 11 .0  119 .6  .356 
4-8688.2 4-8810 .316 141.5 7.7 2.1 1.534 15.3 .319 1.023 56.9 110.8 .6310 l .4 lOA 95.5 .6?2 -1.0 3 .2  15 .1  . e l 2  
4-8870 4-9180 ,118 29 .3  .8 -1.1 .734 87.2 .220 1.200 169.8 415.9 .936 1.465 9 9 . 2  1.066 - .2  - 1 9 . 0  313.0 -185  
11.22 6.69 4 .15  4.53 7.93 2.53 12.38 2/1/2 83.2 21.5 21.9 .415 5.269 13.0 39 .1  8.8 S6.90 2 . 0 2 8  
4-8510 4-8661.1 .159 241.8 -22.2 -.2 .E40 93.4 .296 .180 188.3 453.6 . 5 5 0  1.0110 106 .1  1.215 3 . 4  11.4 119.4 ~ 3 5 0  
4-8661.7 4-8610 .350 141.3 7.9 2 .1  1.331 75.6 .311 1.025 55.9 170.6 .6390 1.410A 9 5 . 6  .614 -1.1 3.2 15.7 . e l0  
4-8810 4-9190 . l i e  37.3 3.4 -1.8 . I 3 1  85.8  ,233 1.194 165.9 421.5 .916 1.471 100.4 1.064 - e 2  -11 .2  318.4 .20? * 
11.20 6 .69  4 . 1 1  4 .51  1.90 2.54 t 2 . 6 1  2 / 1 / 2  83.0 17.4 21.9 .490 1.255 13.4 38.8 9 . 1  97.50 L.085 
4-6¶20 4-8668.3 .176 235.3 -20.6 - .E .E48 96 .8  .301 ,186 196.4 453.0 ,549 1.0220 107.0 1.218 3.4 11 .3  120.6 ,356  
4-8660.8 4-8810 .3S6 141.5 1.1 2.1 1.334 1 5 . 2  ,379 1.023 17.0 110.8 .6350 1.410A 95.5 .6?2 -1.0 3.2 15.4 . e l2  
4-8870 4-9200 .122 46.4 6 .5  -1.8 .128 84.2 ,249 1.187 161.9 421.0  .e92 1.482 101.8 1.063 - e 2  -1S.3 324.2 -231  
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*I31 56.2 9 . 8  
12.12 7 . 5 2  4.74 
.e39 234.4 -18.9 
e390 142.6 6 . 1  
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13.08 8.36 3.29 
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14.45 9.59 6.UO 
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.402 1 4 5 . 3  6 .5  
,128 1 9 . 1  - 3 . 1  
12.26 7.52 4.19 
-.l .e56 100.0 
2.1 1.332 14.5 
-1 .9 .725 82.4 
4,61 8.00  2 .11  
. I  .a70 103.2 
2.0 1.329 13.4 
-1 .9  .121 80.1 
4 .71  8.10 3.07 
.4 .e85 106.3 
2.0 1.325 72.0 
- 1 . 9  . l i e  77.3 
4 .87  8.25 3.58 
__ MARS ARR 
.4 .e24 82.9 
2 .1  1.327 72.7 
-1.8 ,152 89.8 
4.75 8.13 2 .73  
.313 .793 203.8 4 5 2 . 8  
.38S 1.018 59.6 111.2  
.e69 1.180 158.0 432.6 
13.50 2/1/2 63.7 10.2 
.330 .e02 210.6 452.7 
.393 1.011 63.2 1 7 i . 8  
.E95 1.173 154.1 430.4 
14.10 2 /1 /2  8 4 . 1  6 . 9  
,352 ,816 216.? 452.7 
.405 1.002 67.8 172.5 
.328 1.167 1 5 0 . 5  444.5 
14.90 2 / 1 / 2  85.5 3 .6  
IVAL DATE L 2448820 (16 J 
.336 .770 165.4 460.4 
.399 1.001 65.4 176.0 
12.11 2 / 1 / 2  94.3 26.1 
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9S.O .611  
107.6 1 .081  
8 . 3 3 7  13.8 
109.4 1.206 
9 2 . 6  .655 
98.2 1.069 
6 . 0 2 2  13.6 
3.4 
- . 9  
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.214 
.e59 
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* I 89 
1 .887  
4-8500 4-8670.2 .164 251.4 -22.9 .O ,831 68.7 ,305 .7?4 177.1 4 5 6 . 2  .538 1.010 107.4 1.210 3.4 10.9 122.1  . S I 2  
4-8670.2 4-8820 ,362 1 4 3 . 8  7 . 7  2.2 1.333 74.9 .381 1.021 58.1 115.0 ,6320 1.410A 93 .1  ,665 - . 9  2.0 12.0 . e l l  
4-8880 4-9160 ,124 25.3 - . 9  -1.8 . l e 8  88 .6  .222 1.204 175.2 415.6 .936 1.412 9 9 . 3  1.067 - a 0  - 1 7 . 0  312.9 . 101  
11.31 6 .86  4 . 2 1  4 .51  7.90 2 .66  12.40 2 /1 /2  93.0 21.6 21.6 ,458 5 .341  12.6 41.6 8 . 3  98.30 1.988 
4-8510 4-8689.3 ,159 245.6 -22 .1  - . l  .838 92.8 ,296 .778 186.6 454.5 .546 1.OlOD 106 .9  1.213 3 . 4  11.2 121.5 . I 5 3  
4-8669.3 4-8820 3 5 3  113.5 8 . 1  2.2 1.334 7 5 . 4  , 318  1.024 56.4 174.8 .6310 1.410A 93.2 ,667 -1 .0  1 . 9  12.4 .e08 
4-8880 4-9190 .122 52.8 1.8 - 1 . 8  , 1 2 5  87.3 ,234 1.196 111.1 421.0 .911  1.416 100.4 1.061 - . O  - 1 6 . e  318.4 ,207 
11.22 6 - 7 6  4.15 4.46 1 . 8 5  2 .61  12.61 2/1/2 9 2 . 1  1 7 . 1  21.9 ,481 5.263 12.8 41.1 8 . 2  97.30 E .052  
4-8520 4-8869.1 ,175 258.3 -20.5 -.l .a46 96.3 ,302 ,783 195.0 4 5 3 . 8  -547  1.0190 101.1 1.216 3.4 11.1 1'22.5 .SSl 
4-8869.7 4-8620 .35? 143.6 7.9 2.2 1.334 75.2 .379 1,022 57.2 114.9 .6350 1.410A 9 3 . 1  ,661  -1.0 E . 0  12 .2  .PO9 
4-8080 4-9200 ,122 41.8 5 . 0  -1.8 .721 65.8 .248 1.189 166.9 426.3 .895 1.483 101.7 1.063 - S O  - 1 4 . 5  324.3 .Z2O 
1 1 . 4 2  6.94 4.33 4.48 ?,68 2 .61  11401 215/2 92.8 l 4 . i  Pl.0 *4?1 5;419 1 3 . 1  41.6 8 . 1  91.10 t . 1 0 8  
4-8330 4-8670.9 ,200 235.5 -19.4 . I  .E53 99.5 ,312 . l e 9  202.5 4 5 3 . 5  . S A 3  1.0360 101.6 1.220 3.4 $ 0 . 1  IPd.? -370 
4-8610.9 4-0020 .310  144.0 1 . 5  P . 2  1.332 74.5  .384 1.018 59.5 175.2 .6270 1.410A 93.0 .664 -e9  e .1  . l I . r  * z l t  
4-8860 4-9210 .126 11.1 8.3 -1 .8  .117 83.9 ,265 1.181 162.6 451 .1  .e68 1.495 103 .1  1,062 - e 0  - 1 2 . 2  330.4 *255  
11.92 7.31 4.69 4 . 5 5  1.94 2.68 13.42 21112 93.3 10.7 19.3 .440 5.355 13.2 42.9 9 .4  96.40 E.180 
4 - 8 5 4 0  4-0672.8 .e34 236.2 - 1 6 . 8  .3 .E67 102.1 .329 .198 209.2 4 5 3 . 4  ,536 1.0610 108.5 1.226 3 . 3  9 .8  127.8 
4-8672.8 4-0020 .389 144.8 6.9 2.1 1.329 13 .5  ,393 1.012 6 3 . 0  115.7 .6150 1.409A 92 .8  .659 2 . 2  10.9 . t l r  
4-8080 4-9220 ,136 62.4 1 1 . 1  -1 .9  .?I3 81.8 .288 1.174 156.5 437.1 ,836 1.512 104.8 1.061 - . O  -9 .9  336.4 
12.14 8 . 0 8  5 . 2 1  4.66 8.05 2 . 8 1  11.95 2 / i / 2  93.9 1.1 11.0 .398 6.150 13.0 44.6 9 .0  95.3D 2 . 2 8 9  
4 - 8 5 5 0  4-8675.2 .274 239.4 -18 .7  , 5  ,881 105.8 .350  . E l l  2 l S . 4  453.4 . 5 2 I  1.0950 109.8 I s 2 3 3  3.1  8 .7  131.e -414 
4-887S.2 4-8820 -414 145.8 6 . 3  2 .1  1.326 12.1 .404 1.003 61.4 116.3 .5980 1.409A 92.5 a652 -a6  2.4 10.0 .223 
4-8880 4-9230 .154 ? 3 , 1  14.5 -1.9 .?IO 79.2 . 3 i l  1.161 154.5 442.8 . ? 9 1  1.537 106.8 1.061 - . O  -1.1 342.5 .see  




















.320 244.3 -16.9 
.444 147.2 5 .6  
. l a2  62.9 16 .8  
15.64 10.62 6.76 
,237 271.7 - 2 0 . 2  
-433 149.3 5.9 
.141 16.8 -3 .9  
13.24 8.22 1 .26  
_____ 
-110 262.8 -22.2 
.311 140.1 1.1 
11.74 1.14 4.29 
. i 3 4  22.0 -1 .8  
- 9  .E99 109.0 .377 .828 221.0 453.4 .516 1.1400 111.0 1.243 2.8 7.2 136 .1  -444 
2.0 1.321 10.1 .419 .992 72.5 111.0 .5110 1.408A 92 .1  ,644 -.I 2.5 8.9 ,232 
-1 .9  ,108 75.9 .355 1.160 150.9 448.9 .148 1.572 109.4 1.061 - . O  - ¶ . O  348.5 *J68 
1.03 8 .41  3.85 11.58 2/1/2 9 5 . 6  1.1 11.2 .SO4 10.269 10.5 10.7 8 . 3  93.10 2.820 
- -  - MARS ARRIVAL DATE = 2448830 I28 JUL 1992) 
e 9  e819 80.2 .360 .765 161.6 463.4 .490 1.041 110.9 1.203 3.8 9 . 9  1 3 1 . T  -433  
2.0 1.324 71.1 .414 1.001 70.2 180.0 .Sa60 1.415 9 0 . 0  .644 -.I 2.0 7.5 - 2 3 1  
-2.0 .127 91.4 . e l 9  i . 2 1 8  184.9 410.2 .951 1.4810 98.4 i . 0 7 1  .e -11 .7  501.1 a 1 7 3  
5.02 8.40 2.97 lP.?.2 11112 103.2 28.0 17.9 .32l 6.430 15.0 48.1 12.8 90.40 1.141 
02  .e28 87.7 ,311 ,171 174.9 411.6 .(I31 1.011 10?.8 1.208 3.4 10.7 l t 5 . 1  a 3 1 1  
C . 1  1.333 74.5 .386 1.OPl 59.4 178 .1  ,6270 1 .41% 90.8 .OS9 - .E 1.4 9.4 .E14 
-1.0 ,123 90.2 1.209 i 8 o . r  415.8 .931 1.4830 99.4 1.068 .e - in .?  319.5 . too  
4 .01  8.00 1.81 i e . 4 4  t / i i ~  101.7 21.0 21.4 .437 1.513 19.4  44.5 0.1 w . 0 ~  1.918 
2 56 
aTopovEn TIME L: 60 DAYI 1993 OUT0OUNO SWINGBY UIIISION DURATION * 660 D A Y S  
UARS ARRIVAL DATE 2446830  
26  JUL 1992 
LAUNCH 8WUGB~--&EEOl R A l  'DECLl 1 1 V I -PSI-l<-CCEN -SNA THE11 WET2 PERIH APHEL P S I  2 W 2 I 2 DECLP RAP SPEED2 
OWN68Y ARRIVE 8PEEO3 RA3 DECLS I S V 3 PSI  3 ECCEN SUA THE13 T H E T I  PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  SPEED4 
DEPART RETURN 6PEEOS R A S  OECLS I J V 5 PS1 5 ECCEN $MA THE15 THE16 PERIH APHEL PSI  6 V 6 I 6 DECL6 R A 6  SPEED6 
- . ____ - _- PROP AERO-DVL- DVA EVA--OVOEYR L Y P E - S U N  A-SUN R S P P A - - - - A  - E _ _  INC --RAP OECLP ETA C E R I C  
4-6530 4-6672*4 .198  236 .0  - 1 9 . 3  .2 ,612 9 9 . 0  ,312  .786 200 .9  454 .3  .541 1.0310 107.1  1.218 3 . 3  10 .5  126.6 ~ 3 7 0  
4-8672.4 4-6630 ,370  1 4 6 , s  7 . 1  2 .2  1 . 3 3 3  74.1 .386 1,022 59.2  178.7 .6280 1.415A 9 0 . 6  .659 - .6 1 . 3  9 . 5  -214  
4-8890 4-9210 - 1 2 5  46 .6  7 . 0  - 1 . 9  ,710 85.6 .264 1 . i 8 3  161.5 431 .0  .a11 1.496 102.9  1 .063  . 2  - 1 1 . 4  330.5 - 2 J Z  
51-91  7.31 4 . 6 3  4 .60  7.99 2 .68  13.39 21112 101.1 1 1 . 2  1 9 . 8  .439 5.804 1 2 . 3  4 5 . 3  0 . 0  96.50  2.110 
4-0140 4-8874.2 ,226 236 .1  - 1 6 . 1  .4 . e 6 3  102.1 .321 .795 207 .8  454.1 .534 1.0510 108,s 1.223 3 . 2  9 . 6  129 .6  *386 
4-6674-2  4-6830 .386 141.2  7.1 2 . 2  1.311 13 .6  .393 1 .016  62 .4  179.1 .616D 1.415A 9 0 . 6  .65S -.I 1.8 6 - 9  -219 
4-8690 4-9220 .130 5 7 . 9  1 O . S  -1 .8 .706 83 .5  .e84 1 .171  163.0 436.1 .e42  1 .509  1 0 4 . 5  1.062 . 2  -9 .1  336.1 -260 
4-8510 4-6676.5 -268 240.9  -18.8 . 7  ,877 105 .3  .348 .BO6 214.1 434.1 .526 1.0870 109.6  1 .230  3 . 0  6.5 1 3 5 . 3  , 4 1 2  
4-8676-3  4-8830 .412 148 .3  6 . 4  2 .1  1 .327  72 .3  .404 1.OOQ 6 6 . 6  179 .6  .BO10 1.415A 9 0 . 3  .649 - * 6  1.8 8.1 -225 
4-8090 4-9230 - 1 4 2  6 9 . 1  1 3 . 7  -1.8 .702 81.1 .309 1.167 1 1 8 . 7  441.5 ,806  1 .528  106.5 1.061 - 2  -6 .7  342 .9  ,313  
iS.66 6 . 7 9  5.79 4 .87  6 . 2 6  3 . 0 0  14.47 21112 102.7  5 . 1  1 5 . 0  ,355 7.662 1 0 . 9  4 9 . 8  1.9 94.50  C.363 
4-8560 4-6679.2 ,313  245 .6  -18 .7  1 . 0  .894 108,s ,373 .e22 219.1  454 .1  . 5 1 5  1.1290 110.9  1 .240  Le7 1.1 1 3 7 . 1  - 4 4 2  
4-8679.2 4-6630 -442  149 .7  5 . 8  2.0 1 .323  70 .7  .418 ,998  71 .6  180.2 .5800 1.415 8 9 . 9  -642  -e4 2.0 7 . 3  ~ 2 3 4  
4-8890 4-9240 .164 80.8 1 6 . 3  -1.8 .698 78.1 .342 1.160 154.1  441 .2  . I 6 3  1 . 5 5 7  108.6 1.061 e 2  - 4 . 2  349.1 e353 
1 5 . 1 5  10.07 6.62 5.08 8 . 4 6  3 .41  1S.28 2/1/2 103.4 2 .0  12.0 .308 9 . 5 7 2  9 . 0  5 3 . 0  6 . 3  9 1 - 4 0  5 . 6 4 3  
- --- 
1 2 . ~ 0  7.89 5 . 1 2  4 . 1 1  8.10 2.17  13 .86  2/1/2 i02 . t  8.1  17 .7  ,400 6.517 11 .0  4 1 . 2  8.2 9 i . e ~  c.zos 




















4-8680.6  4-8840 
4-8900 4-9240 
-180 268.3  - 2 1 . 3  
~ 3 6 2  149.8 7 .4  
.147 20.2 - 2 . 4  




























1 3 . 0  
1.014 
1 .425  
1.4990 






1 .421  
1 .497  
.460 
1.0270 
1 .425  











1 .426  
1.546 
,313  
108 .4  
8 8 . 7  
9 9 . 6  
5.425 
107 .4  
8 9 . 0  
iOO.8 
5.161 
101 .3  
8 9 . 0  
101 * 1 
5.267 
107 .7  
8 8 . 9  




1 0 4 . 3  
6 . 2 4 3  
109 .6  
8 8 . 3  
105 .9  
7.238 
110.9 
8 7 . 9  
108 .0  




1 2 . 4  








1 . e t 5  
.656 
1.064 
1 1 . 6  
1 .220  
.653  
1 . 0 6 2  
1 1 . 0  
1 .227  
,647 
1.061 
9 . 9  




3 . 5  
- . l  
. 4  
4 7 . 8  
3.4 - .9 
. 4  
4 6 . 6  
3 . 4  
- . 9  
. 3  
4 6 . 8  
3 .3  
- . 8  
. 3  
4 7 . 9  
3 . 2  
- . 7  
. 3  
4 9 . 8  
2 .9  
- . 5  
. 3  
5 2 . 3  
2 . 6  
- . 3  
. s  
55.5 
1 0 . 5  128 .5  
1 . 3  7 . 9  
-15 .5  312 .0  





.1 ,823 8 6 . 4  
2.2 1 .333  7 3 . 9  
-2.1 .718 9 1 . 9  
4 . 7 9  8.18 3.10 
-320  .768 172 .3  459 .2  
.393  1 . 0 2 3  60.8 1 8 2 . 0  
.233 1.216 186.4 415 .7  
12.51 2/1/2 109.1 21.6 
- 1 6 2  251.0 -21 .4  . 3  . e32  9 1 . 2  ,304 ,772 182.7 456 .7  
.362 I49 .0  8 . 2  2 . 3  1 .336  75.0 .384 1 .030  S7.2  181.6  
-140  26.0 - . l  -2.0 ,713  9 0 . 6  .241 1.206 181.8 420.1  
11.80 7 . 1 4  4 . 1 6  4 .67  8.05 2.95  $2 .76  2 /I /Z 108.1  1 7 . 9  
10.9 l t 6 . 5  
.e 8 . 5  
- 1 4 . 2  318.0 
6 . 9  96 .80  
1 0 . 8  126 .9  
.9 8 . S  
-12.8 324.1 





.169 245 .5  -20 .3  
-361 1 4 8 . 9  8 .2  
.133  3 3 . 3  2.6 
11.77 7 . 1 1  4 . 2 8  
. 3  . e40  9 5 . 0  
2 . 3  1 .336  7 5 . 1  
- 1 . 9  .TO8  8 9 . 0  
4 . 6 8  8.05 2 . 8 3  
. 4  . e49  9 8 . 3  
2 . 3  1 .331  74 .8  
- 1 . 9  .TO3 6 7 . 3  
4 . 7 2  8.11 2.75  
.304 -777 191.5 455 .8  
.384 1.030 5 7 . 0  181.6 
.251 1.196 1 7 7 . 2  4 2 5 . 6  
13.04 2/1/2 108.7 14 .6  
.312 .783 199 .3  455 .1  
.388 1.027 5 8 . 7  181.8 
.265 1.186 172.5 430.S 








L . 022 
,192  240 .9  - 1 9 . 2  
-371 149 .3  7 . 8  
. l o 9  4 2 . 2  (1.8 
12.04 7 . 3 2  4 . 5 7  
10.5 128.1  
1.1 8 .2  
- 1 0 . 6  330 .4  
6 . 9  9 8 . 7 0  
-223  240 .3  -18 .6  
a387 150.0 7 . 2  
-129  52 .9  9 . 3  
12.62 7.79 5 .04  
.I .E60 101.6  .326 .791 2 0 6 . 3  454 .9  
2.2 1 .333  73.7 .391 1.022 61 .7  182.1 
-1.8 ,699 8 3 . 3  .e82 1.177 1 6 T . 8  435.4  
4 . 8 2  8.21 2.75  13 .82  2/1/2 1 0 9 . 2  8 . 5  
.261 242 .7  - 1 8 . 4  .8 .E73 104.7  .346 .e01 212.6 454 .9  
~ 4 1 0  151.1  6 . 8  2.1 1.330 72 .4  .405 1.011 65 .7  182.5 
-136  6 J . O  1 2 . 7  -1.8 .694 8 2 . 9  .304 1.168 163.2  440 .5  
13.52 8 .55  5 . 6 1  4.98  8 . 3 1  2 . 8 7  14 .36  2/1/2 109.6  5 . 7  
9 . 5  1 3 1 . 5  
1 . 3  7 . 8  
- 8 . 4  3 3 6 . 8  








2 . 2 3 2  
8 . 3  135 .2  
1 . 6  7 . 2  
-6 .0  3 4 3 . 9  
8 . 4  94 .60  
6 . 9  139 .5  
1 . 9  8 . 8  
- 3 . 4  349 .5  
4 . 7  9 3 . 8 0  
.305 2 4 7 . 0  -18.1 
.439 1 5 2 . 5  5 . 8  
- 1 5 1  77.4 1 5 . 8  
14.84 9 . 6 5  6 . 4 8  
1.1 . e89  107.9 
2.0  1.326 70 .9  
-1 .7  ,690 80.1  
5.19  8 .57  3 .17  
.370 .e16 218 .3  454 .9  
.419 1.005 70.4 183 .0  
.333 1.160 158.8 445.8  




2 .455  
MARS ARRIVAL DATE E 't448850 ( 1 5  AUG 19921 _- 
4-8500 4-8678.3 .196 214 .7  -20.0 .8 .621 8 4 . 7  .332 .765 169.2  461 .2  . 5 1 1  1.018 109.2  1.202 3 . 6  1 0 . 4  132 .7  .398 
4-0678.8  4-8850 .398 153 .6  8 . 9  2 .2  1.334 73 .2  ,402  1.026 62.9  184 .9  .6130 1 .439  8 6 . 7  ~ 6 4 8  -.I 1 . 7  7 . 3  .233  
4-8910 4-9160 . I 6 3  1 9 . 1  -2.6 - 2 . 3  .714 93 .8  .e41  1.225 192 .0  4 1 6 . 0  .930 1.1190 100.0 1 . 0 7 3  - 7  - 1 4 . 2  311.8 -202  
13.12  8.06 4 . 6 3  5 . 0 5  8 . 4 4  3 - 4 3  12.61 2/1/2 115.4 21.5 2 0 . 9  .379 5.301 1 2 . 9  1 1 . 7  9 . 3  9 3 . 5 0  1 . 7 0 6  
4-8510 4-6615.5  .165 260.5 -20 .8  .I -829  9 0 . 2  .309 .769 180 .4  457 .9  .531 1.0070 107.7  1 . 2 0 6  8 . 4  10.7 129.5 .369 
4-067518 4-8850 .369 152.2 8 . 0  2 . 3  1 .331  74 .8  .389 1.035 5 7 . 1  184.4 .632D 1 .438  8 7 . 2  .e54 - . 7  1 . 2  6 . 0  .e25 
4-8910 4-9190 . I 5 3  2 4 . 1  - . 4  -2.1 .IO8 9 2 . 4  .24? 1.213 187.3  420 .8  .913  1.5130 100.9  1 .070  . 6  - 1 3 . 2  317 .5  .el6 
12.31 7.45 4 . 2 3  4 . 6 6  8 . 2 4  3.23 12.84 2/1/2 115.0 1 7 . 9  2 2 . 6  -442 5 . 0 9 8  11.8 49.8  6.8 0 6 . 3 0  l . 8 1 1  
4-8120 4-6674.8 .168 249.9  -20.0 , 4  .636 9 4 . 2  .306 -774 189.6 458.6  .537 1.0100 1 0 7 . 5  1.209 3 . 3  10.6 129.4 ,384 
4-6674.6 4-8850 .364 152.1 8.2 2 . 3  1.338 75.0 ,366 1.036 5 6 . 9  184 .4  .63SD 1 .438  8 7 . 3  -6S5 - e 8  1.1 6.1 ,224 
4-8910 4-9200 .144 30 .4  2 .1  -2.0 .703 9 0 . 8  ,256 1.202 182.5 425.5 .a94 1.1090 101.9  1 .068  e 6  -11.8 323.9 ,235 
12.13  7 .31  4 . 2 6  4 . 8 3  8.22  3.04 13.11 2/1/2 1 1 4 . 9  14 .7  22.5 .*I3 5.131 11 .4  4 9 . 7  6 .1  97.10  1.670 
4-8530 4 - 8 6 7 5 . 0  .188 2 4 4 . 2  - 1 9 . 0  e 5  ,845 9 7 . 6  . 3 l S  .779 197.6 456 .0  ,536  1.0230 107.8 1.213 3 . 8  10.2 131 .0  .372 
4 - 6 8 7 ¶ , 0  4-8850 e372 152 .4  7.9 2 . 3  1 .337  74.8 .391 1.034 58 .2  184.1 SO300 1.438 8 7 . 1  ,654 - . I  1 .3  7.9 .e26 
4-8910 4-9210 .IS? 38.4  5 . 0  - 1 . 9  ,697 6 9 . 1  .e68 1.191 177.6  430 .2  .e72  1 . 1 0 9  103 .0  I . 0 6 5  .I - 9 . 9  330 .3  . e 5 5  
12.29 7.42 4 . 5 2  4 . 8 7  6.26 2 .90  13 .43  2/1/2 115.0  11 .7  2 1 . 3  .435 5 .419  1 1 . 0  50 .7  6.0 96.80  1.924 
4-6540 
4-6677. t  
4-8910 






4-8871.2  . e l 8  2 4 2 . 8  
4-6650 ,367 153 .0  
4-9220 .133  4 8 . 2  
1 2 . 1 5  7 . 1 1  
-18 .4  . I  .OS6 
7 . 3  2 .2  1.335 
6 . 3  -1.8 .a92 
4 . 9 6  4 . 9 ?  8.56 
-18.2 a9 .E69 
6.6 2 .1  1.332 
11.8 -1 .8  .667 
S . 5 6  5 . 1 2  8 . 5 1  
100 .9  
73 .8  
87 .1  
2.82 
104. I 
72 .6  
84 .8  
2 .84  
















. 7 8 1  2 0 4 . 1  455.8 
1.030 60 .9  184.7 
1.180 172.6 434.9 
.797 211.1 455.7 
1 .023  64.6 185.0 
1.171 167.8 459 .1  
2/1/2 1 1 5 . 5  6 .2  








1 6 . 9  
.513  
.569D 
. I 6 2  








. 3 6 l  
1 .1080 
I .440 
1 .141  






6 6 . 6  
105 .1  
6 . 8 1 5  
110.8 
86 .1  
107.5 
8 . 1 7 3  
1 .217  
.e30 
1.064 
1 0 . 3  
1 . 2 2 4  
. a 4 5  
1.062 
9 . 2  




3 .1  9.3 
- . 6  1 . 5  
. 5  - 7 . 7  
5 2 . 5  5.9 
2 . 9  6 . 2  
-14  4 . 9  
.5 - 5 . 3  
54 .9  1.2 
133.6  .367  
1 . 6  .230  
336 .6  . E 7 7  
96.10 1 . 9 9 4  
4-6679.8 . * 5 5  2 4 4 . 5  
4-3050 - 4 0 8  154.1 
4-9230 e134 60 .0  
13.52 8 . 4 0  
1 1 7 . 1  .406  
7 . 2  . 236  
343.3 .303 
95 .20  C.099 
1 4 1 . 4  -436  
6 . 7  .244 
3 4 9 . 8  .33s  
9 4 . 1 0  2 . 2 7 2  
4-6682.0 .LO8 248.5 
4-8850 ,436  1 5 5 . 5  
4-9240 - 1 4 2  13.0 
14 .61  9 . 3 4  
- 1 6 . 4  1 . 3  ,884 
5.9 2.0 1.329 
1 3 . 0  - 1 . 1  .682 
6 . 3 4  5 .33  8 .71  
.E10 216.6 4 5 5 . 6  
1.014 6 9 . 2  1 8 5 . 4  
1.181 163.1 444 .1  
2/1/2 1 1 5 . 8  3 .5  
2.6 6.8 
-.3 2 .2  
.I -2.8 
10.0 3.6 






















14 .27  
.17P 
,317 
~ 1 6 9  
12.95 
. l a6  
.368 










.401 . I36  
1 3 . 6 t  
az.91 
282.0 -18.2 
156.1 6 . 1  
28 .9  - 2 . 1  
8.85 5.02 
266.8 -19 .9  
1 5 5 . 8  7 . 1  
23 .1  - . I  
7.67  4 . 3 0  
1 . 3  .e l6  
2.1  1.333 
-2.5 .1;1 
1.42 8 .80  
165.2 463.9 
66.5 187.1 
197.7 416 .4  
120.6 2 1 . 4  
110 .1  1.198 
8 4 . 7  ~ 6 4 0  
100.4 1 .011  
5.684 1 4 . 1  
3 . 8  
-.2 
1 .O 
f l8 .S  
3 . 5  - . 6  
. 9  
53.t 
3 . 3  
- . I  
.o 
52.8  
3 . e  - *6 




* I  
55.3 
t e e  
- . 4  
. I  
57.6  
1 o . c  136.1 . 4 2 4  
-12.8 310.6  -211 
11 .4  91.50  1 .564  
2 . 1  7.6  . e48  
6 2 . 2  .352 -760 
71 .9  ,417 1.027 
95 .7  .e51 1.236 
I 3 . 8 3  i 2 . 1 4  2/1/2 
.492 1.028 
A 9 9 0  1.455 
.925 . 1.1460 
2 0 . 3  .334 
- 7  .a25 89.0  ,315 .766 177 .6  459 .4  
2 .2  1.339 74.4 .396 1.041 S8.4 186.9 
-2.3 .70S 9 4 . 3  .e16 1.222 192.8 421 .1  
9.08 8 . 4 7  3.17 i 2 . m  2/1/2 120.3 17.9 
- 8  . e33  9 3 . 3  ,309 .770 
2 . 3  1 .340  74.9 -392  1.044 
-2.1 .698 9t .8  .263 1.209 
1.02 8.41  3 . 3 3  13.21 2/1/2 
.524 1.007 106 .2  1 . t O 3  
.629D 1 .453  8 5 . 5  ,850 
,909 1.5350 1 0 1 . 3  1.073 
22.9 .*E3 5 .040  11 .7  
,532  1.0080 107.7  1 . 2 0 6  
.E340 1.453 8 5 . 6  e652 
.E91 1.521D 102.2 1.010 
23 .1  .444 4 .995  11.2 
10.6 132.8 . 3 ? 1  
1.9 6 .3  -234 
- 1 2 . 2  317 .0  . 2 t 6  
7 . 1  95.80 1 .106  
10.5 1a2.1 .366 
1 . 7  8 . 5  ' .e82 
-10 .9  523 .5  . t 4 1  
5 . 9  98.9D 1.11t 
2 5 4 . 8  - 1 9 . 6  
155.4 8.1 
28.6  1.8 
7.59 4 . 2 6  
241 .8  -18.8 
1 5 5 . 6  7.9 
31.1 4 . 1  
1.59 4 . 4 7  
. 7  .84t  
2 . 3  1.340 
-2.0 .e92 
3-06 8.44 
' 96.9  .313 ,771 
I 74.6 -394 1.042 
I 91.0 .PI3 1.197 
5.82 13.50 W l I P  
! 100.3 .325 ,182 
I 73.9 ,400 1.038 
I 89.0 .28l 1.181 
I L.93  I3.85 W i l l  
191 .1  417 .0  
57.6 188 .9  
182 .7  430 .1  
lBO.2 11.9 
-532  1.0180 





,841  3.923 
20.3 .403 
101 .9  1.210 
85.8 .e51 
103.2  1 .061  
1.218 10.6 
108.1 1.214 
85.3 -648  
104 .3  1.085 
5.674 9 .0 
1 0 . 0  138.4 .313 
1 . 8  8 . 4  .233 
- 9 . 2  310.1 . L I B  
5.4  96.9D 1 . 8 t 3  
245.S -28 . t  
156.2 7 . 3  
4 4 . 3  7 . 0  






60 .0  187.1 
1Tr.b 434 .6  
1P0.3 9 . 2  
P.09.1 416.1  
63.5 181.3 
212.5 4 3 9 . t  
190.5 0.6 
9 . 2  t.1 imi.0 8 1
.380  L57
- 7 . 1  3 s e . 7  . t 7 S  
5 .1  @6.80  1 . 8 8 t  
248.0  -18.0 1 .1  .E64 103.S .S42 .792 
157.2 0 . 7  2.1 1.330 7P.O .409 1.032 
85.2 11.0 -1 .0  .e80 8 6 . 6  .3O2 1.114 
8.33 3.45 3.2S 0.07 E.#@ 14.28 Wl /2  
.St1  1.0830 109.5  1.LIO 
.6%00 1.454 05.0 -644 
a820 1.528 105.7  1.063 
10.0 ,164 0.409 8.1 
0 .0  1 s S . t  
t . 4  1.8 . t 4 t  
- 4 . 1  343 .3  .SO8 
4 - 4  9$.4D l.SO7 
2 57 
MI33ION DURATION E 680 0 1 1 3  
M A R 5  ARRIVAL DATE 2448860 
2S AUG 1992 
LbUHCM 3WNGB.I 8PEEOl RAI DECLl I 1 V 1 P31 1 ECCEN--SWA THE11 THE12 PERIH APHEL PSI  2 V 2 I 2 CECLZ RA2 SPEEC2 
3WNGBY ARRIVE 8PEED3 R A 3  DECL3 I 3 V 3 P31 3 ECCEN 3WA THE13 THE14 PERIH APHEL P31 4 V 4 1 4 DECLS R A 1  SPEED4 
DEPART RETURN 8CEEDS R A S  DECLS I 5 V 5 PSI  5 ECCEN JMA THE15 THE16 PERlM APHEL PSI  6 V 6 I 6 DECL8 RA6 3PEEOO ---_______ PROP AERO O V A  DVL EVA DVD EVR-.-IYPE_SUN A S U N  RAPPA---* _ _  E - - INC --_RAP _DECLP ETA CERIC 
4 - 8 3 6 0  4-6683.4 ,290  250 .1  -18.1 1 . 4  . e79  106 .7  .364 .805 215.3  118.4 . 5 1 1  1.0980 110.7  1 .228  2 . 5  6 . 7  1 4 3 . 3  ,433 
4-8685.4 4-8860 ,433  1SO.6 5 .9  2 .0  1.332 71.4 . 4 2 1  1.024 67 .9  187 .6  .5930 1.456 84 .5  .638 - . 2  2 - 6  7 . 5  -2SO 
4-8920 4-9240 ,139 6 8 . 0  1 4 . 3  - 1 . 7  .E74 8 4 . 2  .323 1.163 167.6 443 .9  .767 1 .539  1 0 7 . 3  1 .062  - 7  - 2 . 1  349 .9  - 5 3 1  
14 .61  9 . 1 3  6 . 1 9  3 .49  8 .87  2 .94  1 4 . 8 3  2 / l / 2  120.7 4 . 1  1 5 . 2  .321 7.556 6 . 9  80 .7  2 . 8  94 .40  2.103 
4 - 0 3 1 0  4-0680 .1  -181 273.1  - 1 8 . 8  1.0 .822 6 7 . 6  .324 .762 174.9 4 6 1 . 0  . 5 1 5  1 , 0 0 9  108.7  1.200 3.9 1 0 . 4  136 .8  a188 
*-800O-r 4-8870 .386 159.7 7 . 2  2 . 2  1 .341  7 3 . 9  .404 1.048 19.4  189 .2  ,6240 1.471 63 .9  e646 - . 4  3.0 9 . 3  - 2 4 4  
4-6930 4-9190 .188 2 3 . 0  -.3 -2.1 .702 9 6 . 4  .267 1.234 198 .3  421 .4  .904 1.5630 101.7  1 .077  1.2 -11.1 316.3 a235 
13-75  8 . 4 1  4 . 4 2  5.34 8 . 7 2  3 . 9 8  13.11 2/1/2 124.1 18.0 23.0 .399 1 . 0 0 7  12.0 56 .9  7.9 94 .90  1 . 5 9 9  
4-8520 4-6879.1 -169  2 6 0 . 2  -19 .1  .8 .E30 9 2 . 3  .312 . I67  181 .1  416 .9  .527 1.0060 1 0 6 . 0  1 .203  3 . 3  10.3 131.1 .373  
4-6930 4-9200 *17S 2 7 . 6  1 . 9  -2.3 .695 9 4 . 8  .272 1.218 193.2  425.8 ,887 1 .5500  102.6 1.073 1.0 -10.1 323.0  * e 4 9  
13 .19  7.91 4 . 2 7  5 . 2 3  8 . 6 2  3 .68  13.34 2/1/2 124.8 1 4 . 9  23 .7  .432 4 . 8 6 9  11.1 56.1 8 . 0  96.70 1 .672  
8TOpOVER TIME 8 60 D A Y 8  1993 OUT8OUNO SWINGBY 
. .--- _ -  ____ _ .- 
-.  ._ - MARS ARRlVAL DATE 2448870 I 4 SEP 19921 -- --______ 
4-8679.1 4-8870 .373 i s 9 . 0  7.9 2.3 1 .343  74.7 ,397 1 . 0 ~ 2  56.7 189.0 .634o 1 . 4 7 0  6 4 . 1  .a49 -.I 2 . 7  9 . 5  .e40  
4-8630 4-8679.3 e161 251.9  -18 .5  .8 .638 9 6 . 1  .314 .772 193 .6  458 .0  .529 1.0140 106.0  1 .207  3.2 9 . 9  135 .9  a 3 7 5  
4-8679.8 4-8870 .3?S 159.1 7.8 2 .2  1.342 74.6 .398 1 .051  57 .1  189 .0  .6330 1.470 8 4 . 1  .649 -.I 2 . 7  9 . 5  - 2 4 l  
4-8930 4-9210 e162 3 3 . 6  4 . 4  -2  1 686 93  0 260 1 2 0 4  187 9 430.1  ,867 l . f l 4 l D  103.5 1.070 - 9  - 8 . 5  329.8  *e63 
4-8540 4-6680.6 ,207 248.5  -18 .0  1 .0  .e48 9 9 . 5  .325 .778 201 .1  4 5 7 . 1  .526 1.0310 1 0 8 . 6  1.211 3.0 9.0 138.1 e366 
4-6680.6 4-8870 ,386 159.6  7 . 3  2 .2  1.341 7 4 . 0  .403 1.048 59.1 189 .2  .6250 1.471 8 3 . 9  -647  - a 4  2.9 9 - 3  *e44  
4-8930 4-9220 . 1 5 1  41.2  7.2 - 1 . 9  ,661 9 1 . 1  .290 1 .190  182.6 434 .4  .845 1.5360 104.5  1 .067  - 9  - 6 . 5  336.1  - 2 8 3  
13.31 7 . 9 8  4 .80 1.33 8.71  3.18 13.92  2/1/2 124.7 9 . 4  21 .3  .403 S .401  9 . 5  S8.0 4 . 7  96.S0  1 . 7 7 3  
4-6510 4-8662.5 .242 248.9  -17 .8  1.2 .660 102.8 .301 .787 207.8 4 5 7 . 3  .519 1 . 0 5 5 0  109 .1  1 .217  2 . 6  7 . 9  141.5 - 4 0 5  
4-8662.5 4-8870 .*OS 160.5 6 . 6  2 .1  1 .339  73 .0  ;411 1.043 6 2 . 4  189 .3  -6140 1 .472  8 3 . 6  -643  - . 3  3 . 3  9 . 1  e249 
4-8930 4-9230 .143  1 1 . 0  10.3 -1.8 ,674 88.8 .304 1.178 177.3 438.8 .E20 1.536 101.7  1.065 .8 - 4 . 1  343.3 -304 
13.82 8 . 3 6  5 . 3 4  5 . 4 6  8.84 3.02 14.31 2 /1 /2  124.8 6.9 19 .1  .366 6 . 0 3 4  8 . 3  6 0 . 4  3 . 9  95 .70  1 . 8 4 3  
23 .09  7.84 4 . 4 3  5.h5 i . 6 3  3 . i i  i i . 6 1  2 j i 1 2  12416 1 2 . 1  23.0 .428 s . 0 2 ~  10.4 56.7  5 .2  9 6 . 9 0  1 .722  
4-8560 4-868S.O .283  251 .9  -17 .9  1 . 5  . e74  1 0 6 . 0  .362 .799 213.7 4 5 7 . 3  ,510 1.0680 1 1 0 . 6  1 .224  2.4 6 . 1  1 4 1 . 3  - 4 3 0  
4-8685.0 4-8870 .430 161.8  5 . 9  2 .0  1 .336  71 .6  .423  1 .035  66 .5  189 .6  .5970 1 .473  83 .1  .637 -.1 3 . 7  8 . 8  e257 
4-8930 4-9240 .140 6 3 . 1  1 3 . 6  -1 .6  .668 8 6 . 3  .322 1 .166  172 .2  443 .3  .790 1 . 5 4 2  107.1 1.063 - 8  - 1 . 6  350 .0  -330  
14 .66  9.01 (1.05 S.65 9 . 0 3  2 . 9 6  14 .80  2/1/2 124.8 4 . 6  16.4 ,325 7.003 6 . 7  6 3 . 3  2.3 94.70  1 . 9 4 9  
---- MARS ARRIVAL ~ A T E  = ~ 4 4 ~ 8 8 0  x i 4  SEP i9921 
4-8110 4-8684.1 .195 280.8 -17 .4  1 . 4  .e17 8 5 . 8  .336 ,758 171.5 463 .0  . I O 4  1.013 109.5  1 .197  3 . 6  10 .2  141.0 -404 
4-8940 4-9190 .209 2 3 . 5  - .0  -2.8 .IO2 9 8 . 7  .280 1 . 2 4 9  203.8 421.8 .E99 1.5990 102.3 1.081 1 . 5  -10.0 315.8  ,247  
14 .72  9 - 0 9  4 . 6 2  5 .63  9 . 0 1  4 . 4 7  13.30 2/1/2 128.4 18.1 2 3 . 0  .369 5 .019  1 2 . 7  6 1 . 1  9 . 3  95 .70  1.482 
4 - o ( ~ e * . i  4-naeo .404 163.9  6 . 5  2 . 0  1.343 7 3 . 2  ,414 1.054 8 1 . 2  1 9 1 . 2  1.490 82.3 .ea?. - .e  4 . 3  10.8 .zse 
4-8SZO 4-8681.6 .172 266 .1  -18.3 f . 1  . e 2 6  9 1 . 2  . S i 7  .763  182.5 460.2  ,121 1.0050 108.3 1.201 3.4 10.2 1 3 6 . 3  -379  
4-6681.6 4-8860 .379 162 .7  7 .5  2.2 1 .341  74 .5  .404 1.060 56 .9  191 .0  .6320 1.489 8 2 . 7  ,646  - . 4  5 . 9  11.1 e249 
"4-0940 4-9200 ,195  27.4 2 . 2  - 2 . 5  .693  97 .0  .283 1.231 198.5 426 .0  ,882 1.5790 103.1 1.077 1.3 - 9 . 3  522 .1  .e60 
4-0580 4-8881.4 . I 7 9  2 5 6 . 5  -18.1 1 . 0  .E34 95.2  . S i 6  .768 191.4 419 .0  . 5 2 5  1.0110 108.2 1.204 3 . 2  9 . 7  136 .7  -377  
4 - 8 6 8 i . 4  4-6880 .377 162 .7  7 .5  2.2 1 .345  7 4 . 6  .403 1.061 16 .6  1 9 1 . 0  .633D 1 .489  82.8 .647 - . 4  3 . 8  11.1 ,249 
4-8940 4-9210 ,178  3 2 . 5  4 . 5  -2.2 .685 9 5 . 2  .289 1.214 193.1 4 3 0 . 2  .e63  1.5640 103.9  1 .073  1.1 - 7 . 8  329 .4  ,274  
15 .87  8 . 4 1  4 . 3 1  5.4s 8.84 4.11 1 3 . 5 1  z / i m  128.3  1 5 . 0  2 4 . 3  ,418  4.710 1 1 . 1  5 0 . e  8.4 96.20 1 . 1 7 3  
1 p . s ~  8 .17  4.40 5 .44  8 . 8 3  3 .77  13 .7s  2 /1 /2  128.3 12.2 2 3 . 8  4 2 2  4 . 8 4 7  10.3 5 9 . 9  1 . 2  m . 9 ~  i . w s  . eo2 
.387 
.165 








14 .79  
. I77  
,387 
, 2 1 4  
14.66 
* 178 
. 381  
*197 





. 4 0 3  
,167 
1 4 . 4 4  
.e67 
. 1 5 5  
11.00 
. w e  
,428 
251 .9  
163. I 
39 .1  
251 .4  
163.9 
4 7 . 7  
213 .9  
16S.2  
5 8 . 6  
8 . 9 8  




2 7 . 9  
261.5 
166 .4  
3 2 . 3  
8 . 5 9  
2 5 5 . 6  
186.7 
36.0 
6 . 5 0  
2 1 4 . 2  
167.5 
4 5 . 3  
8 . 6 4  
256 .0  
i 6 e . 7  
8.98 
168.8 
5 4 . 0  
9.04 
- 1 7 . 7  
7 . 1  
7 . 0  
4 . 7 3  
-17 .5  
8 . 5  
9 . 9  
5 - 2 3  
- 1 7 . 7  
5 . 8  
1 3 . 1  
s . 9 1  
- 1 7 . 3  
6 . 9  
2 . 6  
4 . 3 1  
-17 .5  
7 . 2  
4 . 3  
4 . 3 9  
- 1 7 . 3  
8 . 9  
7 . 2  
4 . 6 0  
- 1 7 . 2  
6 . 3  
9 . 8  
5 .13  
- 1 7 . 4  
1.6 
12.7  
1 .77  
1 . 1  .e44 9 8 . 7  3 2 5  .774 199.2 4 5 8 . 5  ,523 1.0250 1 0 8 . 6  1 .208  3.0 
2 . 1  1 . 3 4 4  74.1 .407 1 .058  5 8 . 3  191.1 .6260 1 . 4 6 9  8 2 . 6  .64S - . 3  
-2 .0  ,677 9 3 . 2  .297 1 .198  187.7 4 3 4 . 4  .a43 1 . 5 5 4 0  104.8 1 .069  1 . 0  
1.3 . 8 5 S  102.1 .339 ,782  206 .0  4 5 8 . 2  .11T 1.0470 1 0 9 . 4  1 .214  0 . 7  
2 .0  1 .343  73.1 .414 1 . 0 5 3  61 .2  1 9 1 . 2  .E170 1 .490  8 2 . 3  ,642  - . 2  
-1.8 .669 9 1 . 0  ,308 1.184 182.2 438 .8  .e19 1.5480 105.9  1 .087  1 . 0  
5.83 9 . 0 1  3.23 14.39 2/1/2 lZ8 .4  7 . 2  20.2 ,568  5.691 8 . 1  6 3 . 3  
1 . 5 1  8 . 6 9  3 . 4 7  14.04 e / i /e  m . 4  9 . 8  2 2 . 4  ,402 $ . i s 7  9 . 3  81.2 
1.8 .668 1 0 5 . 3  ,359 .793 212.1 4S8.1 . S O 8  1.0780 1lO.S 1.221 2 . 4  
1 . 9  1 .340  71.9  , 421  1.047 65 .2  191.4 ,6020 1 . 4 9 2  81.8 .637 - 0  
- 1 . 7  .662 88 .5  ,524 1 . 1 7 0  176.8 442 .9  .791 1 .549  1 0 7 . 2  1.064 1 . 0  
5.81 9 . 1 9  3.07 14 .82  2/1/2 128.4 5 . 0  17 .7  .328 6 . 1 1 3  6 . 9  68.1 
M A R 3  ARRIVAL DATE = 2448890 (24 SEP 199eI 
1.3  .622 8 9 . 9  .323 .7S9 179.7 461 .6  
2.1 1 .348  74.2  - 4 1 1  1.069 57.4 192 .8  
. - 2 . 7  .693 9 9 . 3  .e97 1 .246  203.6 4 2 6 . 3  
5.68 9 . 0 6  4 . 8 0  13 .75  2/1 /2  1 3 1 . 5  1 5 . 2  
1 . 2  .830 9 1 . 2  .319 ,764 189.1 460 .0  
2 .1  1 . 3 4 8  74 .5  - 4 0 1  1,071 58 .3  192.7 
5 . 6 4  9 . 0 2  4 . 2 0  13.94 2/1 /2  131.1 1 2 . 4  
- 2 . 3  ,863 97 .5  .so0 1 . 2 2 6  198.3 4 5 0 . 4  
1 . 3  
2 . 1  
- 2 . 1  
5 .69  
1 . 5  
2.0 
- 1 . 9  
5 . 8 0  
1 . 7  
I . 9  
- 1 . 7  
S .96  
4-sseo  











4-000 7 ,o 
4-eoe9 .I 
4-necio 
















.398 170 .8  
1 5 . S 8  9 . 6 8  
-178 267 .0  
-335 170.2  
. e l 9  32 .8  
14 .92  9 .09  
.z38 29.0  
e194 259.7  
,389 1 7 0 . 4  
.eo0 37 .8  
14.73 8.87 
.223 2 5 7 . t  
-403 1 7 1 . 1  
. l o 3  44 .0  
84.68 8.91 
-260 218.3 
.424 172.1  
.166 5 2 . 3  
l 5 . & 9  9.16 
- 5 6 . 1  
6 . 2  
3 . 0  
4 . 4 9  
-16 .8  
6 .  I 
s.2 
4 . 3 9  
- I 6 . 8  
8 . 3  
7 .1  
4.61 




-11 .0  







.a19 9 7 . 9  
1 .348  74.1 
,674 9 5 . 5  
9 .07  3 . 8 3  
-810  1 0 1 . 3  
1.346 73 .3  
- 6 6 s  93 .2  
9 - 1 8  3.51 
.e63  104 .8  
1 . 3 4 4  72.1 
.657 90 .8  
9 . 3 4  3.27 
- MAR3 ARRl 
.El7  6 8 . 3  
1 . 3 5 0  73 .7  
.695 101.8 
9.30 5 . 1 1  
.325 ,770 197.1 
. 411  1.069 5 7 . 5  
.306 1.208 192.7 
14.19 2 /1 /2  1 3 1 . 6  
.338 . 7 7 7  204.1 
.416 1 . 0 6 5  60.1 
.315 1.191 187.1 
1 4 . 5 0  2/1 /2  151.5 
.3S7 . I 8 3  210 .4  
.428 1 .059  63 .8  
.327 1 .176  181.8 
14.68  21112 151.4 
VAL DATE = 244890 
.331 .755 176.6 
.419 i . 0 7 8  56.3 
.Si3 1.266 209.0  
13.99 2/1/2 134.2 
459 .1  
192.8 
454 .4  
9 .6  
459 .2  
1 9 2 . 9  
438 .5  
7 . 5  
4 5 9 . 0  
1 9 3 . 0  
4 4 2 . 6  
5 . 4  
0 4 1 0  
463.3  
1 9 4 . 4  
426 .6  
l S . 4  
. S 1 4  1 .004  108 .7  1 .197  
.e300 1 . 5 0 9  81.4 ,643 
,676 I .6160 103.7  1.061 
24 .7  - 4 0 1  4 . 6 7 4  11.4 
.121 1.0070 106.4  1.201 
.6340 l.SO8 81 .5  ,644  
.658 1.1940 1 0 4 . 4  1 . 0 7 1  
2 4 . 8  e 4 1 4  4.669 1 0 . 3  
,520  1.0200 108.7  1.205 
.6290 1.109 8 1 . 4  .643 
,836 1 .¶770 1 0 5 . 2  1 .075  
2 3 . 4  . 4 O O  4 . 9 3 2  9 . 2  
. 5 1 b  1.0100 109.4 
,6200 1 . 5 1 0  8 1 . 1  
.e16  1.5660 106.2  
2 1 . 4  .370 5 .382  
.SO6 1.0190 110.11 
.6060 1 . 5 1 1  6 0 . 6  
.791 1.5600 107.3  
1 6 . 9  .332 6 . 0 6 4  
CT 19921 -- 
. S O 5  1.005 1 0 9 . 2  
,6260 1 . 5 3 0  6 0 . 0  
,869  1.6620 1 0 4 . 3  




8 . 0  
1.217 
,656 
1 . 0 6 6  
6 .1 
1.194 
. 640  
1.087 
11 .9  
__ . 
1.4 ,826 93.1 .322 .760  186.6 461.4 .S16 1.0050 1 0 6 . 6  1 .198  
e.0 1.351 74.4 .414 1.081 56.1 1 9 4 . 3  .6330 1.129 6 0 . 3  -642 
- 2 . 1  .684 99 .9  .314 1.242 203.4 430.8 .E52 1.6310 1 0 5 . 0  1.081 
5.83 9 . 2 1  4 . 7 0  14.17 2/1/2 134 .2  12.5 25.4 ,405 4.5110 10.4 
1 . 5  .e31 9 7 . 0  .326 . I 6 6  194.9 460.5 .516 1.0150 108.8 1.202 
1.9 1.351 74.2  .416 1.080 56.8 194 .3  .6310 1.129 80.2  .642 
-2.2 ,673 9 7 . 9  .317 l.e20 197.7 434 .5  .e33 1.6070 10S.7 1 .076  
5.86 9 . 2 4  4 .27  14.39 2 /1 /2  134.2 10.0 24.4 e397 4 . 7 3 0  9 . 3  
1 . 6  .846  100.5 .337 .773  202.2 460.1  
1.9 1.310 73.4 .422 1.076 59.1 194 .4  
- 1 . 9  .E83 9 5 . 6  ,323 1.201 192.0 438.4 
5 . 9 5  9.33 3.81 14.66 t / l / t  134.2 7.7 
. S i 2  1.0330 109.4  1.207 
.6230 1 . 5 3 0  79.9 .630 
.a12 1.1890 1 0 6 . 6  1.072 
e 2 . 6  .370 s.100 7.0 
1.9 .858 103.8 .3JS .?e2  208.6 4 5 9 . 9  .SO1 1.0600 110.4  1 .213  
1.0 1.346 72.3 -431 1.071 62.S 194.S .6100 1.139 79.5 -635 
-1 .7  .E54 93.1 .S33 L.183 186.3 442.4 .768 1.5770 107.6 1.069 
6 .11  9.49 3 .54  14.99 &/1/2 1S4.1 5.7 t O . 2  ,335 J.707 6.4 
3.4 
- .2  
1 .6 
0 3 . 2  
3 .2  
- .e  
1 . 4  
6 3 . 2  
3 . 0  
- . 2  
1 . 2  
81 .3  
2 . 7  - .o 
1 . 1  
66 .3  
2 . 4  
.1 
1 . 1  
68.9 
- _  
3.s 





1 . 7  
6 6 . 6  
5 . 0  
-.o 
1 . 5  
6 7 . 5  
e . 7  
. I  
1 . 3  





8 . 9  140 .6  .387 
4 . 0  1 1 . 0  .2Sl 
- 5 . 9  336 .3  ,289  
4 . 5  9 1 . e ~  i . 0 7 0  
7 . 0  143 .8  .404 
4 . 3  10.8 .ese 
3 . 8  g s . 9 0  1 .727  
- 3 . 6  343.2 , 3 0 6  
8 .4  147.4 . e 8  
4 . 7  10 .1  , 2 6 3  
-1.1 350.0 , 3 3 0  
2 .1  9 4 . 9 0  1.810 
10.0 1 4 1 . 9  ,307  
5 . 3  13.1 ,218 
-8 .4  322.0 .e72  
7 .3  95.60 1.474 
9.6 1 4 1 . 6  . s e i  
3 . 2  1 3 . 1  .2JE 
- 7 . 2  329.1 .e64  
5 . 6  96.70 1 .529  
8.8 1 4 3 . 1  .368  
3 . 3  1 3 . 1  . 2 5 8  
- J . 4  336 .1  .290  
1 . 6  96.60  1 . 5 7 2  
7 . 7  141 .9  . 4 0 3  
5 . 6  1 3 . 0  .e63 
- 3 . 2  3 4 3 . 0  e 3 1 4  
3.6 9 6 . 0 0  1 .620  
6.S 149.6  . 4 2 6  
8 . 0  1 2 . 9  . e 6 9  
- . 7  510 .0  .I34 
t . 1  9 9 . 1 0  1:667 
9 . 9  6  165.6 l S 4  .398 e267
- 7 . 4  321.4 .E87 
9 . 5  144 .7  -365  
8 . 7  11.3 -264 
-6 .5  3 2 8 . 6  . e 9 7  
6 . 3  96 .40  1.438 
8.0 94.80 1 .374  
8 . 7  145.9 ,389  
6 . 7  1 5 . 9  -268 
- 4 . 9  33S.6 -308  
5 . 0  96.60  1 .480  
7.5 148.4 .403 
7 .0  11.4  -269  
- C . T  34C.8 .see 
3.s 96.CO I . 9 2 C  
0.L 151.9  .4C4 
1 . 3  i s . 4  . 2 7 s  
-.3 849.9  .S30 
C.4 95.80  1 .616  
WAR8 ARRIVAL DATE = 1448910 114 OCT 1992) 
4-0540 4-8060.1 ,191 L64.3 -16.L. 1.6 .OS1 96.0 .SPT .?dl 19L.7 461.0 .51t! 1.0100 1 0 0 . 0  1.199 L.9 e.1 140.1 -391 
+0070 4-9CLO .ELI 30.0 7.9 - t . 3  .ET4 100.4 .831 1.CS6 tO2.7 434 .6  .e27 1.6450 100.3 l.OO$ 1 . 7  -4 .4  835 .1  -8e1 
16-80 0.34 4.57 6 . O L  0 . 4 0  4 . 7 1  14.64 W l / L  130.1 1O.L LS.4 .SOL 4.55L 0 . 4  7O.T 6 . 7  00.80 1.894 
4-0000.0 4-0910 .a91 174.L 6.0 1.0 1.354 7 4 . ~  . 4 2 l  i.001 56.e 195.8 .63zo 1.550 79.1  ,040 .e  6.3 18.i . e n  
2 58 
STOPOVER T lNE = 80 DAYS 1 9 9 3  OUTBOUND SWINGBY MISSION DURATION I 6 8 0  D A I S  
WARS A R R I V A L  CATE E 2148010 
1 4  OCT 1992  
LAUNCH SUNGBY-SPEEDl' R A l  DECLI-  -I 1 - - V  1 --PSI 1 E C C E N  S M A  THETl  THETZ PERIH -APHEL- 'PSI  E-7 P -'I I DECLC R A C  SPEED2 
SUNGBY ARRIVE SPEEDS RA3 CECLS I S V 3 P S I  S ECCEN SMA THE13 THET4 PERIH APHEL P S I  4 V 4 I 4 DECL4 R A 4  SPEECa 
BEPART RETURN SPEEDS Rh5 bECL5 t $ V 3 P S I  5 ECCEN SMA THET5 THETI  PERlH  APHEL P S I  6 V 6 I 6 DECL6 R A 6  SPEED6 
C R O P - A E R O L V L  O V A  EVA DVO EVR TYPE SUN A-SUN- R U P P A  -A _-_E---'_NL>AP -0ECLP ETA PERIC 
4-6'150 4-0669 .6  , 217  260.5 - 1 8 . 4  1.8 , 6 4 1  90.6 .337 .768 LO0.t 4 6 1 . 1  .509 1.0270 109.5 l.PO3 t.6 7 . 1  1BO.9  * 4 O S  
4-6689 .6  4 - 6 0 1 0  , 4 0 3  174 .7  5.6 1.7 1,353 73.6 . 4 2 l  1.088 56.2 195.6 .625D 1.S31 76.9 -636 - 3  6.5 18.1 s t 7 4  
15.35 9.2s 4.95 6.10 9.48 4.30 14.86 L / i / Z  136.5 0.0 23.7 .371  4.665 6.0  79.S 4.4 O6.LD 1.45L 
4-8560 4-8691.6 ,252  260.7 -16.7 2.0 .853 103 .1  .353 .777 206.7 460.8 .SO3 1.0510 110.4 l.LO9 L.3 6.1 1 5 4 . t  .4LI 
4-6691.6 4-S910  a 4 2 2  171 .7  5.0 1.6 1.352 1 2 . )  .434 1.083 61.3  195.9 ,6130 1 .553  7 8 . 5  .OS5 .4 6.6 16.1 .LBO 
15.6¶ 9 - 4 1  5 .52  6.24 9.62 3.89 15.1s e / l / 2  136.4 9 .0  el .4  .338 S.376 6.4 74 .7  1 . 0  05.W 1 - 4 7 ?  
- 
- _____ 
4 - 6 9 r O  4 - 0 ~ s ~  . eo2  43.4 1o.e -2.0 .e62 98.1 .334 1.213 196.9 438.5 . eo7  i . 6 i e o  107.1 1.070 1.9 4 . 3  m4e.o .331 
*-esro 4-9240 . i o 4  s0.6 1e.a -1.7 .est 95.6 .34e i . 1 ~ ~  191.1 449.3 .7os i.ss90 101.9 1 .0~0  a . 1  . i  ~49.6 .347 
2 59 
0TOPOVER l I M E  = 60 DAY8 1993 OUTBOUNO SWINGBY M I S S I O N  OURATlON = 7 2 0  0 1 7 9  
MARS ARRIVAL DATEP; Mf:4fJ:E 
MARS ARRIVAL DATE = 2448770 (27 MAY 19921 -- - -  - - _ _  - - ____ 
4-8460 4-6666-3 -197  261.3 - 2 4 . 9  - . 4  .330 83 .0  ,324 .778 164.9 457 .1  . l e 6  1.030 108.5 1 .214  3 . 2  9 . 1  1 1 5 . 3  .364 
4-8666.3 4-8710 -384  139 .0  5 . 1  1 . 7  1.354 74 .3  .417 1.082 5 6 . 2  148.0 .6310 1.532.4 108.9  ,723  -1 .0 10.0 2 9 . 1  ,305 
4-8850 4-9200 a165 S8 .3  1 1 . 9  - 1 . 9  ,756 78 .3  .e77 1 .186  144.7 433 .3  .858 1.111 103.6  1.085 -1.0 -19 .1  321.5 .205 
11-04 8 .14  4 . 6 5  6 .91  10 .28  3.48 13.61 2/1/2 42.4  10 .7  2 3 . 6  .407 4.866 12.5  3 5 . 9  9 . 7  96.80  1.580 
4-6490 4-6683.1 a i59  249.1 -21 .7  - . I  .a36 88.2 ,296 .782 175.6 453.2 * 5 5 0  1.013 106.7  1 .217  3 . 2  1 0 . 9  .349 
4-8663.1 4-6770 .349 138 .9  6 .4  1 . 7  1.359 16.3 .405 1.096 4 9 . 4  i 46 .4  -6520 1.539A 108.7 -731 - 1 . 2  10.0 .300 
4-6630 4-9210 . I 8 4  64.0 1 3 . 8  -2 .1  ,734 7 5 . 7  .312 1 .162  142.1 440 .3  .813  1 .150  1 0 6 . 3  1.062 - 1 . 1  -11.0 326.9  e 3 1 0  
1 5 . 0 4  8 . 2 7  4 . 1 5  6;77 10.14 4 . 1 3  14.41 2/1/2 41.2  6 . 9  2 6 . 8  .494 4 . 3 2 2  13.1 3 4 . 1  9 . 6  100.10 1 .640  
MARS ARRIVAL DATE E 2448780 ( 6 JUN 1992) . - -  -- - 
4-0400 4-8669.0 e214 265.5  -23 .9  - . l  .828 8 l . S  ,337 .776 162 .6  459 .0  . 5 1 4  1.037 109.4  1 ,211  3 . 3  9 . 1  110 .8  e 4 0 2  
4-8669.0 4-6780 -402 139.1 5 . 7  1 . 8  1 .340  7 3 . 0  . 411  1.040 6 2 . 4  156 .2  .6130 1.467A 104.9  -695 -e9 8 . 4  2 5 . 4  -270 
4-8840 4-9200 . I 4 8  51 .0  1 0 . 9  - 1 . 9  .749 79.8 .265 1 .186  146 .6  431 .2  .871 1.500 103.0  1 .062  - .8  -18.1 3 2 2 . 1  -252 
14.02 8.02  4 . 9 0  6.00 9 . 3 8  3 . 1 2  13.38 2 /1 /2  5 3 . 3  11 .7  20.5 .372 5 . 6 3 0  1 3 . 3  3 7 . 1  10.8 94.10  1 . 1 2 3  
4-8490 4-6664.0 -164 253.1 - 2 5 . 2  - . 5  ,834 8 7 . 5  ,301 ,780  174.1 4 5 4 . 3  .%5 1.014 107.1  1 . 2 1 5  3 . 3  1 0 . 1  114.5 - 3 5 6  
4-8664.0 4-8760 ,356 138 .4  6 . 6  1.8 1.347 7 5 . 6  ,393 1.058 53.7  1 3 4 . 2  e6420 1.474A 104.8  ,707 -1 .1  8 . 5  21 .8  , 2 6 3  
4-6640 4-9210 ,172  6 3 . 9  13 .1  -2 .0  .747 71.1 ,296 1 ,181  145.5 437.7  .E31 1.130 l O S . 2  1 .062  -a6 -16.0 328.1 a291 
13 .63  1.82 4 . 2 1  1.81. 9 . 1 9  3 .62  14.07 2 / l / 2  5 1 . 3  7 . 9  24.0 ,476 4 . 8 0 9  1 3 . 2  3 3 . 0  9 . 8  98.20 1 .811  
4-8500 4-6663.5 ,152  241.1 - 2 4 . 3  -.6 .E40 91.5  .e90  .783  183.8 4 5 2 . 3  , 556  1.0100 106.4  1 .217  3 . 4  1 1 . 5  113.4 .343  
4-8663.9 4-6780 .343 138 .3  7 . 0  1 . 8  1 .349  76 .3  .389 1 .063  5 1 . 1  113 .6  .6500 1.476A 104.8 .710 -1.2 8 . S  28.1  .e61 
4-8840 4-9220 .e05 70.1 15.0 -2 .2 .744 74 .5  ,336 1 .176  142.9 4 4 4 . 7  .781 1.510 1 0 8 . 0  L.062 -.9 -13 .7  333.0 .340  
14 .20  6.44 4 . 0 7  5 .76  9 . 1 4  4 . 3 7  11.01 2/1/2 50.8 4 . 4  25.0 ,512 4.620 14 .1  3 4 . 2  1 0 . 4  99 .40  1.856 
4-8510 4-8663.1 . I 6 2  232.4 - 2 2 . 3  -.6 .847 9 5 . 0  ,292 .787 192.4 411.4 .118 1.0170 106.4  1.220 3 . 5  1 1 . 9  114 .0  e344 
4-0663.1 4-8780 .344 138 .3  6 . 9  1.8 1.346 76 .3  .389 1.062 11,4 153.7  .6490 1.476A 104,8 .710  -1 .2  8 . 5  28.0  ,261 
4-6840 4-9230 .E51 7 5 . 4  16 .7  -2 .4  .74L 70 .6  .390 1.171 141 .0  452 .4  ,714 1.628 111.6 1.062 -1.0 -11 .5  338.9 - 4 0 5  
15.46  9 . 1 0  4 . 1 8  1 . 7 6  9 . 1 4  5 . 5 2  16.38 &?/I/$? 5 0 . 9  2.S 2 4 . 4  ,509 4 . 7 2 1  11.1 54.3 11 .3  9 9 - 5 0  1.696 
- MARS ARRIVAL DATE = 2448790 116 JUN 19921 - 
4-0460 4-8672.4 -238 210.1 -22.6 .2 .E25 79.5 .357 $713 159.8 461.6  .497 1.048 110.6 1 . 2 0 9  3 . 5  9 . 3  122.9 .411 
4-8672.4 4-8790 e 4 2 7  140.6 5 . 5  1 . 9  1.329 11 .5  .415 1.010 6 8 . 6  163 .3  ,5910 1.429A 101.2  .672 - . I  0.0 20.1 e 2 5 0  
4-68SO 4-9200 . I35  5 4 . 5  9 .1  - 1 . 8  .742 81.3 .257 1 .185  112.7 429 .4  -880 1 . 4 9 0  102.1  1 .062  -.6 -17.1 3 2 3 . 3  .e42 
13.63  8.15 S.28 5.48  8 .87  2 . 6 6  1 3 . 2 2  2/1/2 6 5 . 1  12.5 1 7 . 9  .329 6.414 1 4 . 5  40.2 1 2 . 4  91 .40  1 . 1 8 2  
4-6490 4-8666.6 -170  251.1 -24 .6  - . 4  .E32 86 .7  .SO6 .777 172.4 4 5 5 . 5  .539 1 .016  101 .4  l . 2 1 3  3 . 3  10.6 116.8 .363  
4-6660.6 4-6190 .363 138.9 6 . 0  1 . 9  1 .339  71.0 .388 1.055 5 6 . 9  160 .9  .6340 1.431A 101.4 .690 -1 .0  6 . 7  2 3 . 2  .E38 
4-0010 4-9210 .153 6 2 . 6  1 2 . 2  - 1 . 9  .139 7 9 . 2  ,284 1.180 149.4 4 3 1 . 6  ,845 1 . 5 1 4  104.4 1 .062  -.6 -15 .0  329.0  -271  
12 .69  1 .51  4.28 5 .18  8.56 3.23  13 .81  2/1/2 6 2 . 2  8 .8  22.2 .456 5.195 13.2 36.4 9 . 1  96 .10  1 .914  
4-8SOO 4-8665.0 ,154  244 .7  - 2 4 . 1  - . 5  .a36 9 1 . 0  .293 .781 182.5 453 .1  e 1 5 2  1.0100 106.6 1.216 5 .4  1 1 . 3  111.3 -346  
4-86OJ.O 4-8790 .346 158.6 7 . 3  1 . 9  1.341 75 .9  .382 1.041 5 3 . 7  1 6 0 . 2  ,6440 1.438A 101.4  .694 -1.1 6 . 7  24 .0  .e35  
4-6610 4-9220 . l a0  10.1 1 4 . 5  -2.0 . I37  76.5 ,318 1.174 146.3 442.1  .BO1 1.548 106.6 1.061 -.6 -12 .1  334.6  .320  
15-00 7.89 4 . 0 9  5 . 1 1  8 . 4 9  3.80 14.61 2/1/2 6 1 . 5  5 . 3  23 .4  .SO1 4 . 9 3 6  1 3 . 8  35.4 10.0 8 8 - 3 0  1 .973  
4-0SlO 4-6664.9 ,160 2 3 5 . 2  -22.3 -.I .e41 9 4 . 1  ,293 .785 191 .1  412.1 . 5 5 5  1.0110 106.5  1.218 3.4 1 1 . 1  1 1 5 . 1  -346  
4-6604.9 4-6790 ,346 138 .6  7 . 3  1.9 1.341 76.0 .381 1.041 5 3 . 1  160.2 .6440 1.439A 101.4  .694 - 1 . 1  6 .1  24.0  . 2 S S  
4 - 0 0 S O  4-9230 .El8 76.0 16.4 -2 .2 .734 73.1 .364 1.169 143.7 4 4 9 . 2  -744  1 .594  109 .9  1.062 - . 7  -10.4 3 4 0 . 2  .ST) 
13 .96  8.86 4 . 1 7  5 . 1 0  8 . 4 9  4 . 6 9  15.73 2/1/2 6 1 . 1  2 . 2  2 3 . 0  ,504 5 .001  1 4 . 1  35 .3  11.0 9 8 . 4 0  C . 0 1 0  
4-6520 4-6665.0 . l e 1  230 .3  -20.6 - . 4  .85J 9 7 . 8  ,300 ,791 199 .0  451 .6  a553 1.0280 108.8 1.222 3 .5  1 1 . 6  117.3 a354 
4-8665.0 4-6190 .314 138.8 7 . 0  1 . 9  1 .340  75.5 ,385 1.038 1 5 . 2  160.5 ,6390 1 .4381 101 .4  .692 -1.1 6.1 2 3 . 6  . e 3 6  
4-0850 4-9240 .273  8 1 . 8  1 7 . 9  -2.3 .732 6 8 . 4  .426 1.161 1 4 2 . 0  4 1 7 . 9  .668 1,661 1 1 4 . 1  1.062 -.8 -8.2 345.3  .449 
1 5 . 6 3  10.49 4 .43  5.14 8 . 5 2  6 . 0 6  17 .36  2/1 /2  6 1 . 9  3.5 2 1 . 7  +479 5.320 1 5 . 5  36.0 1 2 . 2  91.70 C.071 - ---___-___ MARS ARRIVAL O A T €  = 2440800 (26 JUN 19921 - _- 
4-6490 4-8606.0 .178 261.3  -23 .9  
4-0660.0 4-0000 .312 140.3  6 .9  
4-6000 4-9210 ,140  60.0 1 1 . 1  
12.16 7.34 4 . 3 9  
4-6100 4-6666.5 .%56 240.5  -23.9 
4-0660.3 4-3600 .351 139 .1  1 .1  
4-0060 4-9220 .ill 68.0 13.7  
lL.21 7.49 4 .11  
4-0510.  4-6666.L . I59  2 3 8 . 3  - 2 2 . 3  
4-66OO.C 4-0000 .343 139 .7  7 . 6  
4-0060 4-9230 A 9 1  7 6 . 7  1 5 . 9  
12 .92  0.22 4.16 
4-0S20 4-0067.0 ,116 232.7  - 2 0 . 6  
4-0661.0 4-8300 ,315 139 .0  7.4 
4-0000 4-9240 ,230  3 3 . 4  1 1 . 6  
14 .25  9 .52  4 .39  
-.2 .a29 81.7  .313 ,171  110 .5  416.8 ,132  1 .010  101.9  1.211 3 . 3  10.4 I 1 9 . 4  . S T 2  
2 . 0  1 .333  14 .4  ,387 1.021 5 9 . 1  166.6 ,6260 1.417A 9 8 . 2  .610 -1 .0 4 . 9  18.6 . e 2 3  
4 .82  0 . 2 0  2 . 9 1  18 .63  2 /1 /2  73.1 8 . 0  2 0 . 9  ,434 5 .101  13.1 30.4  9.1  9 B . S O  1 .953  
- .4  .E36 90.3 ,296 , 7 7 9  160.0 414.1  .S46 1.0090 106.0 i . 2 1 4  3 .4  1 1 . 2  1 1 7 . 3  ,351  
2 . 0  1 .336  7 5 . 6  ,379 1.029 1 5 . 5  165.9  .I3390 1.419A 9 0 . 3  ,681 - 1 . 1  4 . 9  1 9 . 0  ,219 
-2.0 ,729 70.3 .304 1 .174  150.0 440.1 ,016 1.531 105.9  1,061 - . 4  - 1 1 . 7  335.5 .304 
4.7L 0 .11  3 .30  14.31 ell/&? 72.5 0.1 22.4  .489 1 . 1 4 3  13 .4  37 .0  9 . 4  97.50 C.027 
- 1 . 9  ,732  80.8 .e75 i . 1 8 0  153.5 4 1 4 . 0  . o w  1.104 i03.8 1.012 - . 4  -14 .0  320.0 .em 
- . 4  .e42  9 4 . 0  ,294 ,783  169.1 452 .0  . 5 5 3  1.0130 106.0 1.211 3 . 4  1 1 . 5  111 .4  .346 
2 . 0  1.337 71.7 .378 1.030 11.0 165.0 .e410 1.4191 9 8 . 3  , 602  - 1 . 1  4 . 9  19 .7  .E10 
-2 .0  .726 7 5 . 2  ,343 1.168 146.9  446 .6  .767 1.169 106.6 1.061 - , 5  - 9 . 4  341 .2  .352  
4 .70  0 .09  4.06 11.25 2/1/2 72.4 2 . 0  22.3  .497 1 .178  14 .1  36.9 1 0 . 1  91.00 C.078 
- . 3  ,351 9 7 . 3  ,300  ,788 197.8 412.3 . 5 1 1  1.0250 100.9 1.220 3 . 5  1 1 . 5  118.9 ,355  
2 .0  1 .336  7 5 . 3  .380 1 .027  16 .4  166 .1  .6360 1.418A 9 8 . 3  , 680  - 1 . 1  4 . 9  19 .4  , 220  
- 2 . 1  ,121  71 .2  ,396 1.163 144.4 413 .3  ,702 1 . 6 2 3  112.1 1.062 - . 5  - 7 . 0  340 .1  . 4 1 4  
4 . 7 3  0 .12  5 .12  10.13 2/1 /2  72 .8  1 . 8  2 1 . 1  a417 5 .472  14.0 57.5 11.1 9 7 . 3 0  C.134 
--- MAR3 ARRIVAL O A l E  : 2443310 I 6 JUL 19921 -. 
4-0490  4-6611.1 ,169 266.0 - 2 3 . 0  . I  ,627 6 4 . 5  . 323  d 1 3  168.2 4 S 8 . S  . I 2 3  1.022 1 0 6 . 5  1 .209  3 . 4  1 0 , s  122.5 ,384 
4-OOTl.l 4-6010 ,364 1 4 2 . 4  6.0 2 . 0  1.330 73.7 .391 1 , 0 1 3  6 2 . 3  171.7 .6170 1.409A 9 1 . 3  .66S - . 8  3 . 4  1 4 . 2  *Cle 
4 - O O T O  4-9110 . i s1  1 6 . 2  9 . 0  - 1 . 9  . 7 2 5  32.4 .269 1.130 118.0 432.0 .663 1.497 103.4 1 .062  - . 2  - 1 3 . 1  330-I  - 2 s S  
12.00  7.32 4 .54  4.60 8.07  2 .77  1 3 . 5 0  2 / l / 2  3 4 . 3  10 .2  20 .0  .407 5 .756  1 3 . 2  41 .0  9 . 6  94.30 1 - 9 5 )  
4 -8SOO 4-0666.C ,159 2 5 2 . 7  -23 .1  - .2  ,833  0 9 . 1  ,300 , 7 7 7  179.1 4 5 5 . 1  . 5 4 4  1.009 1 0 7 . 1  1 .212  3 . 4  1 1 . 0  119 .6  -356  
4-8666.2 4-3810 .356 141 .5  7 . 7  2 . 1  1.334 75 .3  .379 1.023 1 6 . 9  170 .6  .63SO 1 .4101 9 5 . 1  .672 -1.0 3 .2  1 5 . 5  . t i e  
*-@Or0 *-P220 ,146 6 6 . 2  12.0 - 1 . 9  -721 80 .1  ,295 1 .173  154 .1  438 .4  .328 1.519 105 .2  1.061 - . 2  -10.6 336.0  - 2 9 s  
1I . IO 7.23 4 . 1 5  4 .53  7.93  3.07 14.10 2/1/2 6 3 . 2  6 .9  21 .9  .475 5.269 1 3 . 0  39.1 6.0 96.90  Le026 
4 - O S 1 0  4-8667.7 .159 241.6 -22 .2  - . 2  
4-06OT.7 4-0810 ,350 141 .3  7 .9  2 . 1  
4-6070 4-9230 . I f 0  7S.6 1 1 . 3  -1 .9  
12.24 7 .73  4 .15  4 . 5 1  
4-6S20 4-0668.3 ,176 235 .3  -20.6 - . 2  
4-0660.3 4-6610 .356 141.3 7 . 7  2.1 
4-0070 4-9240 .e06 8 3 . 8  1 7 . 2  -2.C 
13.30 8 . 7 6  4 . 3 8  4 . 5 3  
.e40 
1.331 
1 .T i8  
7.90 
93 .4  .296 - 7 8 0  168.3  453.6 .550 1.0110 106.7 1.215 3 . 4  1 1 . 4  119.4 s3SO 
71.6 .377 1.021 15 .9  170 .6  .6390 1.4lOA 9 5 . 6  , 6 7 4  - 1 . 1  3 . 2  1 1 . 1  . Z l O  
77 .3  .326 t .167  1 5 0 . 5  444.5 .784 1 . 5 5 0  107.6 I . 0 6 1  - . 2  -6.4 342.0 - 3 3 s  
I 3.50  14.90 2/1/2 8 3 . 0  3 . 6  21 .9  ,490 5 . 2 5 1  13 .4  30.0 9 . 1  97 .50  C.085 
' ,648 9 6 . 8  .SO1 .786  196.4 453 .0  .549 1.0220 107.0  l a 2 1 0  3.4 1 1 . 3  120.0 e356 
1.334 75 .2  .379 1.023 11.0 110.8 .6310 1.41OA 9 5 . 1  .672 -1.0 3 . 2  1 5 . 4  . Z I P  
I .715 73.7 .373 1.161 147 .1  461 .1  .728 1.194 110.6 1.061 - . 3  -6.0 3 4 7 . 7  -386  
I 1.93 4 .40  16.01 2/1/2 63.2 .6 2 0 . 9  .474 ).SI) 1 3 . 9  39.4 9.9 97.10 C.142 
4-0530 4-6669.0 ,203  233 .2  -19.4 - . I  .658 100.0  .313 .793  203 .0  452.8 . S 4 5  1.0400 101.0 1 . 2 2 3  3.4 IO.@ 12L.9 -370  
4-8669.6 4-0010 ,370 141 .9  1.2  2.1 1 .332  14.) .385 1.016 5 9 . 6  1 7 i . 2  .6270 1.409A 95 .4  .E69 -.9 3 . 3  14.0 .?.la 
4-0610 4-9210 *2S8 9 0 . 3  1 0 . 1  -2.0 .7 lL 69.0 -433  1.156 141.3 458.6 .65$ 1,617 114.6  1.062 - e 3  - 3 . 0  353*1 e459 
11 .03  10.43 4 . 7 4  4 . 6 1  0.00 $.69  17 .60  2/1/2 8 3 . 7  3 . 9  19.1 ,440 6.040 1 4 . t  LO.? 1 0 . 0 '  90.30  1.C16 
MAR3 ARRIVAL DATE = 2448020 I16 JUL 19991 
4-6490 4-6674.; ,206 211.2  -21 .9  .4 . e24  82.9 ,336 ,770 165.4 460.4 
4-0674.1 4-6020 .402 145.3  6.5 2.1 1.327 72 .7  ,399 1 .007  61 .4  170 .0  
4-0000 4-9210 .126 51.7  0 . 3  - 1 . 0  ,717 03 .9  .e65 1.181 162.6 431.7  
12 .22  1.47 4 . 1 9  4.75 0 . 1 3  2.06 13.42 2/1/2 9 4 . 3  10.7 
4-6070.L 4-8020 ,302  143 .6  7 . 7  P .2  1.533 74 .9  ,301 1.021 18.1 111.0 
4-0000 4-9220 ,136 6P.4 1 1 . 7  -1.9 . T i 3  01.0 .288 1.174 150.5 437.1 
11 .39  7.00 4 . 2 1  4 .11  7 . 9 0  2 . 8 7  13.95 2/1/P 93.0 7 . 5  
+os00 4-6670.1 . i s 4  257.4 -22.9 .o .e31 80.7 .305 .774 177.1 456 .2  
4-0550 4-6609.3 ,159 245.6 -2Z.l - . l  .OS0 92 .0  .e90 ,7?0 106.6 4S4.5 
4-0660.0 4-0020 ,813 143.1  8.1 L . 2  1.334 75.4 .ST0 l.OL4 10.4 174.0  
4-0000 4-0230 ,154 73.1  14 .1  -1 .9  ,710 79.2 .317 1.107 134.3  44L.O 
li.05 7.39 4.15 4 . 4 6  ?.OS 5.Z4 14.03 L / l / &  91.7 4 . 4  
.511 1.020 109.4 1.206 3.1 10.1 1 2 6 . 3  -4OC 
.E60 1.495 103.1  1.062 - . O  - lL .P 330.4 . C 5 5  
19.1  .372 6.02L 13.6 4 4 . 3  10.6 9L.00 1 . 0 6 1  
.eoeo 1 . 4 0 9 ~  9z.o .os5 - . T  t . 5  10.4  .LLO 
.I30 1.010 1 0 7 . 4  $ . P i 0  3 .4  10.9 aPP.1 .36C 
,6320 1.4101 9 3 . 1  .605 -.e L.0 1L.O . L l l  
.E30 1.512 104 .8  1.061 - .O  -e.S 530.4 . C 6 5 +  
1 1 . 0  e450 3.341 l P . 6  4 1 . 0  0 . 3  00.30 1.000 
.I370 1.410A 93.L .60? -1 .0 1-9 IL.4 .COO 
.797 1.551 101.0 1.001 - . O  -7 .5  848.5 .3C2 
L1.9 .461 5.163 11.0 41.1  1.1 97.80 1.OSC 
.540 i.0100 ~ 0 0 . 8  i.tis 8 . 4  s1.r 1~1.5 .ais 
2 60 
STOPOVER 1IUE : 60 CAYS 1993 OUTBOONO SWlNGBY 
_-_ 
I 1 V 1-PSI-  I-kCCEN >MA--THETl THE12 
1 3 V 3 PSI 3 ECCEN SUA THE13 THE14 
1 S V I P S I  5 ECCEN SUA THETS THE16 
O V A  EVA OVO EVR--TY-CE-_SUN A.SUh R 
- . l  .646 96.3 .302 .783 195.0 4 5 Z . 8  
2.2 1.334 71.2 .379 1.022 17.2 174.9 
-1.9 .106 15.9 .355 1.160 150.9 448.9 
4 .48  1 .88  3.85 15.58 2/1/2 92.8 1.1 
I -- 
_- - ._ -- 
LAUNCH SUNGBY SPEED1 R A I  -0ECLl- 
SUNGBY ARRIVE SPEEDS R 1 3  CECL3 
DEPART RETURN SPEEDS R A 5  OECLS 
4-8520 4-8669.7 .173 238.3 -20.5 
4-8669.1 4-8820 ,357 143.6 7.9 
4-8660 4-9240 . l e 2  82.9 16.8 
12.67 8.16 4.33 




K A P P A  - A  
P S I  2 
P S I  4 
P S I  6 




- E _ -  
4-6530 4-6670.9 .200 235.5 -19.4 . l  .e15 99.5 .312 .789 202.5 453.5 .543 1.0360 107.6 1.220 3.4 10.1 124.1 a370 
1-8670.9 4-8820 .3?0 1 4 4 . 0  1 . 5  2.2 1,332 74.5 .384 1.018 59.1 115.2 .6210 1.4101 93.0 ,664 -.9 2.1 11.1 -212 
4-6880 4-92SO e225 91.1 18.4 -1.9 .?03 11.8 .406 1.154 148.0 455.7 .681 1.623 112.9 1.061 - e 0  -2.6 354 .2  ~ 4 2 9  
14.09 9.54 4.69 4.15 7.94 4.85 16.90 2/1/2 93.3 2.4 19.3 .ma 5 . 9 5 5  13.2 42.9 9.4 96.40 a . i e o  
____ MAR3 ARRIVAL DATE = 2448830 (26 JUL 1992) -- -- - . - __. 
- ._  




MISSION OURATION : 720 CAVS 
M A R S  ARRIVAL OATE I 2446820 
16 JUL 1992 
V 2 I 2 OLCL2 R A 2  SPEEC2 
V 4 I 4 OECL4 R A 4  SPEEC4 
V 6 I 8 OECL6 RA6 WEE06 
INC R A P  __OECLP ETA _PERIC 
1.216 3.4 11.1 122.5 -311 
,661 -1.0 2.0 12.2 ,209 
1.061 -.O - 5 . 0  348.5 ,368 
13.1 41.6 8 . 1  91.10 2.108 
_ _  
-_
4-6490 4-8678.4 -237 277.1 -20.2 .9 .E19 80.2 ,360 ,765 161.6 463.4 .490 1.041 110.9 1.203 3.6 9.9 ¶31.7 , 415  
4-8676.4 4-6830 ,433 149.3 1.9 2.0 1.324 1 1 . 1  .414 1.001 70.2 180.0 ,5860 1.415 90.0 -644 -*5 2.0 1.5 ,231 
4-8890 4-8210 .le5 46.8 7.0 -1.9 .710 85.6 .264 1.183 161.5 431.0 .E71 1.496 102.9 1.063 - 2  -11.4 530.5 .e52 
12.95 7.93 5.26 5.0Z 6.40 2.66 13.39 21112 103.2 11.2 17.9 .321 6.430 15.0 48 .7  12.6 90.4D 1.741 
4-8500 4-6672.5 .170 262.6 -22.2 .2 .E28 61.7 ,311 .171 174.9 457.6 ,131 1.011 107.8 1.206 3.4 10.7 125.1 -371 
4-6612.5 4-8830 .311 146.1 1 . 7  2.2 1.333 1 4 . 5  .386 1.021 59.4 178.7 .6210 1.415A 90.8 e659 - a 8  1 . 4  9.4 ,214 
4-8890 4-9220 -130 57.9 10.1 -1.8 .IO6 83.5 ,284 1.115 163.0 436.1 .E42 1.109 104.5 1.062 -9.1 336.7 -260 
11.61 1.06 4.29 4.61 8.00 2 . 1 1  13.86 2/1/2 101.1 8.1 21.4 .431 5.383 12.4 44.5 8.1 05.60 1.918 
4-8510 4-8611.1 .160 210.1 -21.8 . I  .E35 92.1 .301 .175 184.8 455.6 .542 1.0080 107.1 1.211 3.4 11.1 123.9 a357 
4-66?1.1 4-8830 .357 146.0 8.2 2.3 1.335 75.2 .380 1.026 56.8 118.4 .6360 1.415A 91.0 ,662 -.9 1.2 9.9 -211 
4-8890 4-9230 .142 69.5 13.7 -1.8 .IO2 81.1 .309 1.161 158.7 441.5 .EO6 1.128 106.3 1.061 .2 -6.7 342.9 ,313 
11.69 7.16 4.16 4.13 7.92 3.00 14.47 2/1/2 101.3 5.1 22.1 .411 5.226 12.3 43.7 1.4 91.00 1.969 
4-8520 4-8671.2 . 171  241.7 -20.4 . I  .e43 95.6 .303 .I80 193.3 454.7 .544 1.0160 107.2 1.214 3.4 11.0 124.6 ~ 5 5 9  
4-8871.L 4-8830 .359 146.1 8.1 2.3 1.334 15.1 .381 1.025 51.2 178.5 .e350 1.415A 90.9 e662 - .9  1.2 9.0 .PI2 
4-8690 4-9240 .164 8 0 . 8  16.3 -1.8 ,698 78.1 ,342 1.160 154.7 447.2 ,763 1.557 108.6 1.061 ~2 -4.E 349.). -355 
12.29 7.15 4.30 4 .54  1.93 - 3 .45  11.28 2/1/2 101.4 2.0 21.4 .466 5.368 12.4 44.1 7.6 97.10 L . 0 4 5  
4-8530 4-8672.4 ,196 238.0 -19.3 -2 .E52 99.0 .312 .706 200.9 454.3 ~ 5 4 1  1.0310 107.1 1.218 3.3 10 .5  126.6 a370 
4-8672.4 4-6630 .370 146.5 7.1 2.2 1.333 74.5 .386 1.022 59.2 118.7 -6280 1.415A 90.8 .659 - a 8  1 .3 9.S .e l4  
4-8690 4-9250 .198 90.7 18.1 -1.7 ,694 74.3 ,386 1.133 151.2 453.4 .IO8 1.190 1 1 1 . 5  1.061 .2 -1.7 355.0 . *OS 
13.44 8.84 4.63 4.60 1.99 4.21 16.38 2/1/2 101.7 1.4 19.0 9439 5.804 12.3 45 .3  8.0  96.50 L.110 
WARS ARRIVAL DATE 5 2448840 I 5 AUG 1992) . _ _  
4-6100 4-8675.1 . le0 268.3 -21.3 -5 .E25 86.4 ,320 .768 172.3 419.2 - 5 2 3  1.014 108.4 1.205 s.5 1 0 . 5  128.1 -362 
4-667S.1 4-8840 .382 149.8 7.4 2.2 1.333 73.9 ,393 1.023 6‘1.8 182.0 .6220 1.425 88.7 , 854  - . I  1.3 7.0 .e22 
4-8900 4-9220 .129 52.9 9.3 -1.8 ,699 85.3 ,282 1.117 16:.8 435.4 .E41 1.509 104.3 1.062 .S -8.4 558 .8  -277 
11.96 7.17 4 . 4 2  4.79 8.18 2.75 13.82 2/1/2 109.1 8 .5  21.2 .412 5.42s 12.4 47.8 6.4 94.10 I.8i!L 
4-8510 4-8613.0 .162 25S.O -21.4 .S .E32 9l.e .304 ,772 102.7 456.7 ,537 1.0010 107.4 3,208 3.4 10.9 126.5 -562 
4-8673.0 4-8640 ,362 149.0 8.2 2.3 1.336 71.0 ,384 1.030 37.2 181.6 ,6340 1.425 89.0 -658 - e 9  - 9  8.5 -217 
4-8900 4-9250 .136 65.0 12.7 -1.8 .694 82.9 .304 1.168 163.2 440.5 ,813 1 .524  101.9 1.061 - 3  -6.0 343.C ,307 0 
11.12 1.06 4.18 4.67 8 .05  2.81 14.36 2/1/2 108.1 5 . 1  22.3 ,418 5.165 12.0 46.6 6.9 96.80 1 . 0 0 1  
4-8520 4-8673.0 ,169 245.5 -20.3 - 3  .e40 95.0 .304 ,777 191.1 455.8 , 5 4 1  1.0130 107.3 1.211 3.4 10.8 lL6.9 ,361 
4-6613.0 4-8840 .361 148.9 8.2 2.3 1.336 75.1 .384 1.030 17.0 181.6 .6350 1 .425  89.0 -658 - S O  - 9  8 . 5  - 2 1 7  
4-8900 4-9240 . l S l  77.4 15.6 -1.7 ,690 80.1 .333 1.160 118.8 445.8 .114 1.546 108.0 1.081 -3 -3.4 340.5 .34L 
12.11 7.45 4 . 2 8  4.66 8.05 3.11 15.06 2/1/2 108 .1  2.8 21.9 .460 1.267 11.8 46.0 6.7 07-10 1.964 
4-6530 4-6613.9 ,192 240.9 -19.2 .4  .e49 98.3 ,312 ,183 199.3 435 .1  .538 1.0210 107.7 1.215 3 . 1  10.5 128.7 .371 
4-8613.9 4-8840 s 3 1 1  149.3 7.8 2.3 1.335 74.8 .388 1.021 5 8 . 1  181.8 .6290 1.425 88.9 -656 - e 8  1.1 8.2 . e l 9  
4-8900 4-9210 ,171 89.0 1 7 . 1  -1.1 ,685 76.7 .371 1.152 114.9 411.6 .125 1.519 110.5 1.061 .4 - .9 355.7 . S 8 8  
13.03 0.31 4.51 4.72 8.11 3.14 16.00 2/1/2 108.9 1.0 20 .5  .I38 5.620 11.6 47.9 6.9 96.70 L.OZL 
____--- -_ MAR3 ARRIVAL DATE = 2446850 I15 AUG 1992, - 
4-6500 4-6678.3 .196 274.7 -20.0 .8 . E 2 1  84.7 .332 ,765 169.2 461.2 .ill 1.018 109.2 1.202 3.6 10.4 132.7 .398 
4-8678.5 4-6850 .398 lS3.6 6.9 2.2 1.334 73.2 ,402 1.026 62.9 184.9 .6130 1.439 88.7 ,648 - e 5  1.1 7.5 .L33 
4-6910 4-9220 ,135 40.2 8.3 -1 .8  .692 87.1 ,283 1.180 172.6 434 .9  .E47 1.114 104.3 1.084 - 5  -7.7 338.8 , 2 7 7  
19.50 1.45 4.83 5 .05  8.44 2 .82  13.81 2 /1 /2  1 1 5 . 4  8.9 20.9 .319 5.501 12.9 51.7 9.3 05.50 1.706 
4-8510 4-6675.5 .16¶ 260.5 -20.8 .I ,829 90.2 .309 .769 180.4 4 5 1 . 9  .I31 1.0010 101.1 1.206 3.4 10.1 129.5 ,369 
4-8675.8 4-6850 ,169 152.2 6.0 2.3 1.337 74.8 .389 1.031 11.1 184.4 -6320 1.438 67.2 m654 -e7 1.2 8 . 0  ,225 
4-8910 4-9230 .134 60.0 11.8 -1.8 .687 84.8 .SO2 1.171 161.8 439.7 ,817 1.524 101.1 1.062 - 5  -S.S 343.3 .SO3 
11.02 I.06 4.23 4.86 8.24 2.84 14.30 2/1/2 115.0 6.2 22.6 ~ 4 4 2  5.098 11.8 49.8 0 . 8  96.30 1.611 
4-0S20 4-8614.8 ,166 249.9 - 2 0 . 0  .4 .836 94.2 .SO8 .774 189.6 456.6 e537 1.0100 107.5 1.209 3 . 3  10.6 129.4 a364 
4-8910 4-9240 , 1 4 2  13.0 15.0 -1 .1  ,682 82.1 .327 1.161 163.1 4 4 4 . 1  - 1 8 2  1.141 101.1 1.081 - 5  -2.8 349.0 .335 
12.10 7.27 4.26 4.83 6.22 3.00 14.91 2/1/2 114.9 3.5 22.5 - 4 1 3  5 .131  11.4 49.7 6.1 97-10 1.870 
4-6614.8 4-8850 .si4 is2:i 8.2 2.3 1.338 15 .0  .388 i.038 56.9 184.4 .asso 1.438 87.5 ‘.e55 - . a  1.1 8 . 1  .eo4 
4-6S30 4-8671.6 . l a 8  
4-6675.6 4-6850 e312 
4-6910 4-9250 ,161 
12. 7s -_  -- - - 
4-8500 4-8662.6 ,222 
4 - 8 6 8 2 . 9  4-6860 . 4 2 4  







r .9  
1 1 . 4  
4.52 
282.0 
158 .1  
44.3 
1 .90  




.I .e45 97.6 .Si3 .119 197.6 456.0 .536 1.023D 101.8 1.213 
2.3 1.337 74.6 .391 1.034 58.2 184.5 .6300 1.438 8 1 . 1  .654 
-1.6 ,677 78.9 .519 1.152 158.7 450.1 .138 1.S66 109.8 1.061 
4.87 8.26 3 .40  lS.73 2lll2 115.0 1.4 21.3 ,435 5.4$9 11.0 
-- - MARS ARRIVAL D A T E  5 2448860 (25 AUG 1992) 
1.3 ,816 82.2 .s12 ,760 185.2 463.9 .492 1.021) 110.5 1.191 
2.1 1.333 71.9 ,417 1.027 66.9 187.5 .5990 1.455 64.7 .640 
-1.9 .686 8 9 . 0  .285 l . i 8 S  177.6 434.6 .e47 1.523 104 .3  1.065 
5.42 8 . 8 0  2.96 13.85 2/1/2 120.6 9.2 20.3 .334 1,684 14.1 
3.3 10.2 151 .0  .SI2 
-.7 1 . 3  1.9 ,226 
e 5  - . l  356.1 .37$ 
B0.1 6.0 96.80 1.924 
3 . 8  111.2 i w . i  . 4 e 4  
- . 2  2.7 7.6 . C 4 8  
. I  -7.1 316.1 .PIP 
56.1 11.4 91.10 1.564 
4-6510 4-8617.8 . 1 1 1  266.6 -19.9 . I  ,825 89.0 .311 .166 171.8 459.4 ,524 1.001 108.2 1.203 S.5 10.6 132.6. ,311 
4-6677.8 4-8860 -371 1 5 5 . 8  1.7 2.2 1.339 74.4 .396 1.041 58.4 186.9 .6290 1.453 65.5 -650 -*6 1.9 8.3 e 2 3 4  
4-6020 4-9230 -136 55.2 11.0 -1.8 .680 66.8 .302 1.174 112.5 419.2 .E20 1.528 101.1 1.063 - 1  -4.7 343.3 ~ 3 0 3  
12.27 1.19 4 . 3 0  5 .08  8.47 2.89 14.28 2/1/2 120.3 6.6 22.9 .423 5.040 11.7 SS.2 7.1 95.60 1.708 
4-8520 4-6676.9 ,168 254.6 -19.6 .6 .E33 93.3 ,309 .170 181.4 457.1 .I32 1.0000 107.7 1.206 3.3 10.5 1 3 2 . 1  ~ 3 6 8  
4-66r6.9 4-8660 ,366 115.4 8.1 2.3 1.340 74.9 .392 1.044 56.7 186.8 .6340 1.453 85.6 .612 -.7 1.7 8.5 .23L 
4-69PO 4-9240 a139 66.0 14.3 -1.1 .674 84.2 ,323 1.163 167.6 443.9 ,181 1.539 107.3 1.062 a 7  - 1 . 1  349.9 a 3 5 1  
12.22 7.20 4.26 5.02 8 .41  2.94 14.83 2/1/2 120.2 4.1 23.1 ,444 4.995 11.2 52.8 5.9 96.90 1.172 
4-6530 4-6677.4 -184  t 4 7 . 8  -18.8 .7 .e42 96.9 ,313 .775 195.7 451.0 -132 1.0180 107.9 1.210 3.2 10.0 133.4 , 3 1 3  
4-6611.4 4-6860 ,313 155.6 1.9 2.3 1.340 14.6 -394 1.042 57.6 186.9 ,6310 1.453 85.6 ,651 --6 1.8 8 . 4  *E33 
4-0020 4-9250 , 1 5 1  81.9 11.0 -1.5 .669 81.1 ,351 1.153 162.9 449.0 .748 1 . 5 5 9  lO9.L 1.061 - 1  - 5  556.9 -366 
lL.10 7.65 4.47 5.06 8.44 3.18 15.54 Wl/2 120.2 2.1 22.1 ,432 5.218 10.6 53.6 9.4 06.90 1.623 
4-8510 4-8680.7 . le1 273.1 -10.8 1.0 .E22 81.6 .324 .762 174.9 4 0 1 . 0 ’  .515 1.009 106.7 1.tOO 3.5 10.4 136.6 - 3 8 8  
4-8680*7 4-8870 ,306 150.7 7.2 L.2 1.341 73.9 .404 1.048 59.4 189.2 .8240 1.471 83.9 .e46 5 . 0  9.3 ,244 
4-8930 4-9230 ~ 1 4 3  5 1 . 0  10.3 -1.8 .614 8 8 . 8  .SO4 1.178 17I.3 438.8 .E20 1.536 105.7 1.065 - 8  -4.1 343.3 , 3 0 1  
12.78 1.44 4 .4L 5.54 8.72 3.0& 14.31 2/l/2 124.1 6.9 t3.0 .399 5.001 l L . 0  56.9 7.9 94.90 1.5S9 
4-89LO 4-B879,1 -169 260.2 -19.1 .8 .E30 92.3 .si2 .761 185.1 458.9 + 5 L 1  1.0060 108.0 1.203 3 .3  10.3 135.1 ~ 3 7 3  
4-6679.1 4-8870 -373 1¶9.0 7.9 2.3 1.343 74.7 .397 1.052 56.7 189.0 .6340 1.470 84.1  .649 -.I L.7 9 .5  .e40 
4-9930 4-9240 .140 63.1 13.6 -1.6 .668 86.3 ,322 1.166 172.2 443.3 .190 1.54L 107.1 1.063 e 8  -1.8 350.0 e530 
l L . 4 1  7.21 4.27 l .23 8.82 L.98 14.80 2/1/2 124.6 4.6 C3.1 .432 4.869 11.1 56.1 0.0 90.70 1.OlL 
4-0679*3 4-6870 -375 159.1 7.8 2.L 1.342 74.8 .398 1.011 57.1 189.0 .OS30 1.470 84.1  e649 -.I L.1 9.S -241 
1i.74 7.40 4 . i 3  5.L5 6.63 3.66 $4.42 L;l/2 12416 2.6 23.0 .*PO 5.025 10.4 56.7 5.L 96-00 1.72L 
4-0530 4-0670.s .mi ~ 5 1 . 0  -10.5 .a .a38 90.1 .314 ,772 193.6 458.0 .see 1.0~0 i08.0 i.to7 3 . t  9.0 is5.t -375  
~ - O O B O  4-otso 14s 71 o $6 o -1.5 662 $3 4 347 i is5 167 c 446.1 .755 1.555 I D O . ~  i.061 .a 1.s 856.7 .moo 
MARE ARRIVAL DATE r 2448000 (14 8EP 199C) .- 
4-8910 4-8684.1 -195  280.2 -17.4 1.4 ~ 8 1 7  85.6 ,338 -7S8 171.5 483.0 -504 1.013 109.5 1.197 3.0  1O.L 141.0 -404 
4-0884rl 4-0800 -404 103.9 0.5 2.0 1.845 73.2 414 1.054 61.L 191.L .8170 1.490 O t . 3  .04L - e t  4.3 10.0 . L I S  
4-@940 4-9L3O . 151  47.7 9.9 -1.8 ,669 91.0 308 1.184 1 8 L . L  456.8 .E19 1.5400 109.9 1.DOI 1.0 -3.6 543.L .BO8 
13.48 7.85 4.62 5.08 9.01 8.&3 1 ,19 W l / L  128.4 ?.L 83.0 .BE9 5.019 1L.7 61.f e.1 9J.70 1.40L 
261 
STOPOVER TlHE : 60 D A Y S  1993 OUTBOUNO SWINGBY H13510N DURATION 720 D A Y S  
HARS ARRIVAL EAT€ 5 2 4 4 8 8 P O  
1 4  SEP 1992 - - 
LAUNCH 3WNG0Y SPEECl 
SWNGDY ARRIVE BPEEO3 
DEPART RETURN SPEED5 
PROP 
4-8520 4-8681.6 .172 
4-8081.6 4-8880 .379 
4-6940 4-9240 .146 
12.83 
- 








I 1  V l P S I i  
I 3  V 3 P S I 3  
1 5  v 5  P S I 5  
_. OVA--EVA__ OVO 
1.1 .e26 91.2 
2.2 1 . 3 4 5  74.5 
-1.7 .662 88.1 


































5 . 0  
P E R l H  


























V 2 I 2 OECLZ RAZ SPEED2 
V 4 I 4 OECL4 R I A  SPEED4 
V 6 1 6 OECL6 RA6 SPEED6 
INC -RAP OECLP E T A  PCRlC 
1.201 3.4 10.2 138.3 .379 
.646 - . 4  5.9 11.1 .249 
1.064 1.0 -1.1 390.0 .330 
11.1 59.6 6.4 96.20 1.573 
4-8130 4-8681.4 .179 256.5 -18.1 1.0 .e34 95.2 .316 .760 191.4 459.0 , 5 2 5  1.0110 108.2 1.204 3.2 9.7 138.7 -377 
4-8681.4 4-8880 .377 162.7 7.5 2.2 1.345 74.6 ,403 1.061 56.6 191.0 .6330 1.489 02.6 .647 - . 4  3.8 11.1 -219 
4-8940 4-9250 .145 72.0 16.1 -1.1 .651 05.6 .345 1.150 171.6 447.4 ,759 1.556 108.7 1.082 1.0 1.6 356.8 e358 
12.80 7.46 4.40 5.44 0.83 3.05 15.37 2/1/2 120.3 3.1 23.0 .422 4.047 10.3 59.9 9 . 2  86.90 1.623 
HARS ARRIVAL OATE = 2440090 (24 SEP 1992) - -- . - - - - _- 
4-8510 4-8688.1 .220 288.1 -15.5 1.9 .el2 03.2 . 3 1 5  .753 167.3 465.6 .486 1.021 110.1 1.193 3.9 10.1 146.5 a429 
4-8688.5 4-8890 .429 168.0 5.5 1.9 1.344 72.0 .429 1.050 64.3 193.0 .604D 1.512 00.6  .635 . I  6.0 12.9 .e70 
4-8950 4-9230 -167 45.3 9.0 -1.9 .661 93.2 .315 1.191 107.1 438.5 .e16 1.5660 106.2 1.069 1.1 -3.2 343.0 e 3 1 4  















































.e22 09.9 .323 .759 179.7 461.6 .514 1,004 108.7 
1.348 74.2 .411 1.069 57.4 192.0 .6300 1.509 81.4 
.617 90.0 .327 1.176 101.6 442.6 .791 1.1600 107.3 
9.06 3.27 14.80 2/1/2 131.5 5.4 24.7 .401 4.674 
.e30 94.2 .319 .764 109.1 460.2 .521 1.0070 100.4 
1.340 74.5 .408 1.071 56.3 192.7 .6340 1.508 8 t . 5  
.649 80.0  .34S 1.161 176.1 446.9 .761 1.562 108.7 
9.02 3.13 15.37 2/1/2 131.5 3.6 24.6 .414 4.609 
- MARS ARRlVAL OATE = 2440900 I 4 OCT 199C) ___ 
,017 00.3 .331 . Y 1 5  176.6 463.3 . S O 5  1.005 109.2 
1.350 73.7 .419 1.070 50.3 194.4 .6260 1.530 00.0  
.654 93.1 .333 1.183 186.3 442.4 -786 1.5770 107.6 




































0 . 8  
341.9 .387 
13.1 .e58 
350.0  ,334 
91.OD 1.474 
141.6 ~ 3 8 1  
13.1 .e56 
356.9 .350 





*-(ISSO 4-6685.9 .176 267.0 -16.8 1.4 .e26 93.1 .322 .760 106.0 461.4 .516 1.005D 100.6 1.190 3.2 9.5 144.1 -305 
4-0085.9 4-0900 .385 170.2 6.7 2.0 1 .351  74.4 .414 1.001 56.1 194.3 .6330 1.529 00.3 .642 - . O  0.7 1 5 . 5  ,064 
4-0900 4-9250 .157 63.1 15.4 -1.5 .644 90.4 .340 1.167 100.7 446.5 .761 1.5720 100.0 1.066 1.2 2.4 356.9 -380 
13.42 7.69 4.39 5.03 9.21 3.30 15.42 2/1/2 134.2 4.0 25.4 .405 4.550 10.4 66.6 6.3 96.40 1 .438  
4-0520 4-8690.7 .199 286.0 -14.1 
4-0690.1 4-8910 ,413 175.2 5.3 
4-0970 4-9240 .le4 50 .0  12.6 
14.75 0.57 4.60 
4-8530 4-8600.4 .180 273.0 -15.0 
4-8680.4 4-8910 .391 174.1 6.1 
4-0910 4-9250 .169 60.0 11.3 
13.99 7.97 4.42 
4-8550 4-6091.1 ,184 279.4 -14.7 
4-8691.1 4-6920 .399 170.2 5.3 
4-0900 4-9t5O .lo4 57.9 15.2 
14.50 8.37 4.47 
4-0130 4-8894.1 .192 C06.3 -13.3 
4-0694.1 4-0930 .409 102.4 4.4 
4-0990 4-9250 .LOC 50.7 l(J.4 
l B . t O  0.09 4.56 
HARS ARRIVAL DATE 2440910 (14 OCT 1992) _I
2.0 .e13 06.4 .343 .751 173.1 465.2 .493 1.000 110.0 1.191 
1.7 1.352 73.0 .430 1.006 19.0 195.9 .6190 1 .552  70.7 .650 
-1.7 .651 95.6 .342 1.192 191.1 442.3 .705 1.1990 107.9 1.072 
6.10 9.50 3.09 11.1s 2/1/2 136.4 5.9 211.1 -352 4.609 13.0 
1.7 .e22 91.9 .326 .750 184.0 462.7 .510 1.0030 100.9 1.1911 
1.0 1.354 74.2 ,421 1.091 56.2 195.6 ,6320 1 . 5 5 0  79.1 .640 
- 1 . 5  .641 92.9 .353 1.173 105.3 446.3 .759 1.5000 109.0 1.060 
0.02 9.40 3.50 11 .51  2/1/2 136.S 4.3 26.1 -393 4.435 10.0 
1.9 ,017 90.5 ,532 . I 5 2  101.1 464.1 .SO2 1.0020 109.3 1.191 
1.0 1.357 73.9 ,420 1.101 56.5 197.1 .OS00 1.173 70.0 .630 
-1.5 .a39 95.5 .360 l.lR2 109.9 440.1 .I50 1.6000 109.3 1.071 
0.21 9.59 3.09 15.66 2/1/2 130.5 4.0  26.0 .378 4.345 11.4 
- MARS ARRIVAL DATE 2440920 (24 OCT 19921 
- MAR8 ARRIVAL OATE : 1448930 I 3 NOV 199C) 
3.6 9.0 150.3 
.3 0.7 18.1 
1.4 . S  349.0 
71.4 10.3 93.60 
3.e 9.4 140.0 
.e  0.3 10.: 
1.3 2.7 350.9 









1 .550  
3.3 9.3 lSl.7 
.4 10.0 21.0 
1.5 3.0 356.0 
73.8 0 . 0  95.40 
2.2 .013 80.9 .340 ,746 177.9 461.6 .494 1.002 109.0 1.168 3.3 9.L lSS.6 
1.4 1.360 73.5 .430 1.111 S7.3 190.4 .e200 1.S96 76.8 .e35 .6 S1.0 14.1 
-1.0 .OS9 90.C ,370 1.194 194.1 446.0 .7SL 1.0360 109.0 1.073 1.6 3.8 350.7 














1995 iN8OUNC SWINGBY HISSI@N DURATION = 400 CAYS 
M A R 3  A R R I V A L  D A T E  i 2449830 
22 APR 1995 
2 ' - V  2 1 2 OECLZ R A 2  3PEECL 
4 V 4 I 4 OECL4 R A 4  OPEECI 
6 V 6 1 6 OECL6 RA6 $PEE06 ___ INC -RAP OECLP E T A  PERlC 
- 
8lOPOVCR T I M E  90 DAY3 
-. - ____ 
LAUNCH ARRIVE 8PEEOl R A I  OECLl 1 1 
DEPART SUNCBV %PEE03 RA3 OECL3 1 3 
8WNCBY RtlURN WEE05 R A S  DECLS I 5 
- - - ._ 
v I PSI I ECCEN SHA--THETI THETP PERIH APHEL 
V 3 PSI 3 tCCEN 3HA THETS THE14 PERlH APHEL 
V 5 P S I  5 ECCEN SHA W E T 3  THE16 PERIH APHEL 
EVA OVO_>yR--TYPE_ SUN A SUN R-KAPPA-=A 













5- 4 8 . 1  
4-9830 

















- 7 . 7  














2.1 1.161 92.3 .mi 1.523 351.3 483.1 .989 2 . o s r ~  109.9 . r 4 2  - . 4  -24.1 253.9 
-.3 . s a  91.1 . ~ Z S  1.069 i~6.1 216.9 . S O I A  1.6500 63.9 1 . 5 4 1  1.9 3.9 335.4 
4.6 1.219 117.4 .489 .E98 262.8 489.3 .459 1.338A 116.6 .953 -2.6 12.0 136.2 
6.22 9.60 4.65 lB.08 1/1/2 9.2 22.1 8.8 .168 13.070 34.4 253.3 -33.6 66.6L 





* 5 0 5  
1:: O 
1 .6 
- . e  
3.6 
e. 79 -- - 
3.7 















1 .117  84.7 
.sa4 98.0 
i o . i r  3.90 
1.231 112.0 
- MARS A R R I  
1.143 95.2 












1.283 1 1 7 . 5  
.s ro  100.6 
9.00 4.48 
.3n 1.546 19.1 iei.9 
i . i i r  189.4 295.5 .see .mi  e6z.2 503.1 
14.54 i / 1 /2  8.8 33.8 
VAL DATE = 2449840 ( 2 ML 
.315 1.430 338.0 494.7 
,592 1.022 187.1 261.5 
-893 1.049 263.r m . 5  
2i.m i/m 15.7 16.1 
.5sr 1 .041  188.3 269.2 
.318 1 .447  345.3 492.1 
.540 .964 263.5 484.9 
19.89 1/1/2 13.2 19.0 
.322 1.462 353.4 490.2 
.528 1.069 189.6 216.5 
.493 .906 263.2 488.6 
18.24 1/1/2 11.9 21.6 
. S O 4  1.089 190.8 283.3 
16.02 l / l f 2  11.4 24.8 
.3zr 1 .471  2.2 129.0 
,453 .em 262.9 492.8 
.9roo e.iz3~ i i i . 5  ,149 . I  -2i .e  2w.r 
.596A 1.6310 7 0 . 1  1,361 2.0 5 . 5  340.5 
.498 1.124A 1OB.5 ,616 -3.0 2.9 152.7 
18.2 .275 6.336 13.1 260.8 ~10.6 93.90 
iy 1995) - - 
,980 i . e m  106.0 . r i 4  -2.3 -29.6 esz.3 
. 4 i r ~  1.6270 51.3 1.331 2.0 3.0 3 3 1 . 1  
.4z r  1 . 6 r i ~  126.2 1.038 -2 .1 1 1 . 4  121.6 
4.6 . i t 4  es.ioo i00.1 231.9 79.5 0 1 . 5 ~  
,981 1.908~ 106.r . rzo  - 1 . 1  -26.3 254.4 
. 4 6 ~  i.6300 60.1 1.340 1.9 3.4 334.4 
5.e .is8 19.724 58.3 255.3 -11.6 8 4 . 1 ~  
.444 1.484A 122.6 .994 -2.5 14.7 129.4 
.990 1.9331 1 0 7 . 3  .I25 - . 4  -24.5 255.7 
. ~ O S A  1.6340 63.1 1.341 1.9 3.8 136.7 
.4<89 1.352~ ii9.i .9se - 2 . 1  1 1 . 1  136.6 
.9890 1.952~ i07.6 . n e  .o -23.3 256.4 
-413 1.256~ 115.6 ,927 -2.9 e.6 143.0 
11.1 .591 9.814 25.9 e5r.e -24.9 08.9~ 
6.6 .165 13.394 37.0 254.9 -36.3 86.3L 






4-9090 5- 49 .7  
5- 49.1 5- i r o  
- 
4-9640 4-9840 
4-9900 5- 32.6 
5- 32.8 5- 120 
4-9650 4-9840 
4-8eoo 5- 36.1 
5- 38.7 5- 130 
4-se.60 4-9e40 
4-9900 5- 40.5 
5- 40.5 5- 140 
4-9670 4-9040 
4-QS00 I- 44.1  
S- 44.1 5- 1 5 0  
-198 iee.3 





1 . 5  
























2 . 5 7 1  
.e49 
-603 




- 4 2 5  
1. n e  




- 1 5 2  145.5 
-222 193.5 
~ 6 0 3  343.7 
14.32 8.87 
e l 5 4  137.8 
.e09 191.4 
,552 349.4 
14.10 e . 5 1  
4-9660 4-9840 -166 129.6 
4-9900 9- 47.4 a199 189.3 
14-22 8.47 
I- 41.4 5- ieo .so8 354.e 
.le6 .I -21.5 258.6 .e65 
.362 1.9 5.3 341.5 -469 
.681 -3.0 2.6 153.3 .320 
i3.e eei.9 - 1 i . r  03.90 1.461 
29.5 1.5 1.161 84.2 . 341  1.465 23.0 129.8 .9660 1.964A 100.5 
-6.1 - .8  .593 101.0 ,468 1.120 193.0 295.5 .596A 1.6450 70.6 
4.56 3.66 9.24 4.06 14.62 1/1/2 12.2 33.2 18.1 ,273 6.370 
28.4 1.5 1,158 61.0 .352 1.446 35.2 131.7 .9370 1.9511 106.9 
9.0  3 . 1  1.233 112.0 .3e7 .et4 ~62.6 502.4 ,499 i.i29~ 1oe.e 
-6.0 -1.0 ,600 i0i.i .456 i . 1 ~  193.9 300.e . M ~ A  i.64eo 72.3 
6.5 3.2 1.223 i io.1 .362 .799 e62.s 101.9 .so9 i.088~ m s . s  
5 . 1 1  5 . m  9.36 3.92 i3.80 i / i i ~  13.1 39.0 2 i . i    is 1 . 4 5 5  
WARS ARRIVAL DATE = 2449830 (12 MAY 19951 _I_ 
14.4e e.ea 
4-9100 4-9040 .em il6.e 
4-9900 5- 53.1 ,185 185.7 
I- 93.1  5- 180 .4~7 3.e 
18.01 9.03 
4-9640 4-9850 .169 156.1 
I- 31.4 5- 120 ,734 331.9 . 14.79 10.25 
4-9650 4-9650 ,110 149.0 
5- 37.4 5- 130 .e61 336.5 
14.15 9.49 
4-9910 5- 33.4 ,210 195.0 
4 - 9 9 ~ ~  5- 31.4 .249 i9e.e 
4-0660 4-gem ,145 141.4 
4 - 9 9 ~ ~  5- 4 1 . 1  .e32 i9o.e 
I- 4 1 . L  I- 140 .SO1 344.6 
13.80 9.00 
4-9670 4-9850 .145 132.6 
5- 44.8 5- 190 ,555 350.3 
13.94 9.73 
4-9980 4-9810 ,160 l 2 4 . L  
4-9910 I- 4 8 . 0  ,210 188.1 
6: 48.0 5- 140 . ¶ l o  3 5 5 . 5  
13.68 6.65 
4-9910 I- 11.0 .ZO2 164.t 
9- 51.0 ¶- 170 ,471 .Z  
13.99 8.01 
4(-*700 4-9850 .e24 i i 4 . r  
4-8810 5- 53.7 .is7 i e z . 4  
4-9910 5- 44 .8  .220 im.3 
4-eow1 4 - w ~  ,166 i1e .o 
5- 5 3 . ?  3- 190 .438 4 .4  
14.39 9.23 
. I 2 0  1.0 -LO.? 254.4 -269 
.366 2.0 5.0 342.4 .43r 
,864 -3.1 - . l  156.6 .e76 
i0.i 2.33.9 -1.0 96.e~ 1.402 
42.1 
-6.4 
1 . 7  









4 . 2  I %36 94 6 .295 1394 339.5 500.6 
- . 1  \ :324  104:2 .597 1:024 190.1 260.9 
4.9 1.347 122.4 .600 1.067 264.2 480.8 








5 . 8  
.TO5 -2.8 














11 .1  








2.8 1.141 92.9 ,297 1.407 347.1 498.3 
- . 2  , 5 4 7  104.0 ,S61 1.050 191.6 268.8 
4.66 8 - 0 1  5.45 20.09 1/1/2 16.2 18.6 
4.9 i.313 iis.9 .345 ,911 263.9 484.2 
1.825A 104.2 
1.6400 60.4 
1 . 5 O T A  123.0 
.is¶ 19.115 




- 2 1 . 3  






6 . 1  
-24.9 
4 . 7  
11.4 
-38.4 













. 5 4 O A  
,474 
11.6 
1 . 8 ~ 1 ~  1 0 5 . 1  . r i 4  .o 
.io5 0.054 e r . 2  e s 8 . i  
1.6510 66.2 1 . 3 5 5  1.9 
1,2611 116.0 . 951  -3.0 
-23 * 4 
4 . 1  
6.3 
-26.2 
257 .8  
339.0 
143 .4  
80.8L 
31.6 




- 4 . 9  
9.1 












.e31 1 . 1 0 1  
*713 .4 
,905 -5.1 
i , w o  1.0 
19.1 260.7 
.709 . I  
1.365 1.9 
,664 - 3 . 1  
14.5 262.9 
-22.t 
4 . 0  
5.2 





, 231  
,¶lo 
, 3 1 5  





- 2 1 . 1  





153 .0  
94.00 
. E 3 4  
. 1 7 1  
1 . A 4  7 
, 2 5 7  
, 4 5 8  
.e80 
1 .I81 







. s r i  
28.7 
-4 .4  
8 . 1  
5 .O5 
1.4 i.ii6 80.1  .32e i.ser 38.6 139.4 .93io i.642~ 105.9 .TOP 1.0 - 1 0 . 4  254.9 
9.19 8.54 4.18 13.e6 i / i / z  11.7 58.3 21.3 .si3 5 .410  10.8 m4.r - r . r  96.40 
-1.0 .613 104.2 .459 1.141 190.0 301.0 .617A 1.66SO 72.4 1.366 1.9 5 . 1  343.t 
l . 3  1.225 110.7 .363 .e01 262.8 501.2 ,510 1.092A 101.0 .e66 -3.1 -.I 15t.3 
_. IAY 1993) - 
.965 1.147A 101.3 .696 -3.6 -36.1 254.4 
. 41OA 1.6540 56.6 1 .333  2 . 0  2.9 334.¶ 
.421 i.146~ 121.0 1.0~3 -2.5 16.0 see.*  
5.2 . io9 oe.ies 107.9 ~43.0 72.1 86.0~ 
4-9640 4-se60 
4-9920 ¶- ,  54.1 
5- 34.1 5- 120 
4 - 9 9 S O  4-9890 
4-9920 5- 38.L 
¶- 36.2 s- 130 
4-9980 4-9660 
4-9920 5- 41.a 
¶- 41.9 5- 140 
4 - 9 9 ~ 1  4-se60 
4-9920 ¶- 4¶.4 
5- 48.4 3- 1 5 0  
4-9600 4-98eO 
4-9SLO 3- 46.7 
9- 4a.T 5- 160 
4-S690 4-8890 
4-SSLO 8-  51.7 
















. i*o ie7.e 
B . 1  1.129 94.1 .279 1.366 540.9 506.5 
5.1 1.353 122.6 .607 1.067 264.7 480.0 
4.09 7.49 6.37 22.29 1/1/2 24.1 19.9 













9.4 . 3.33 
1.0  
-3.e 
3.1 1.134 92.4 .280 1.376 346.0 504.1 .990 1.16lA 101.9 .101 -1.5 -26.6 257.2 
-.2 .562 108.1 .561 1.060 195.2 268.8 .459A 1.6600 60.2 1.344 1.9 3.3 536.9 
5 . 1  1.318 120.1 . ¶ 5 1  .986 264.3 463.4 ,444 1.532A 123.4 1.001 -D.O 1 4 . 1  130.2 
4.i~ 1.53 s.e3 20.29 1/1/2 19.6 16.2 5.9 ,133 19.320 84.9 t6o.e -64.1 8 4 . 0 ~  
. w e  1 . 1 1 1 ~  ioe.3 .mi -.I -25.3 ~ ~ 6 . 1  
.503A 1.6670 63.3 1.352 1.e 3.6 336.9 
,419 1.384A 119.6 .966 -3.0 11.1 131.4 
8.6 .l6Z 13.362 40.6 257.l -39.9 06.1L 
i . 3 ~ 1  351.1 503.2 
1.081 196.9 er6.s 
.gee 214.0 487.2 
i / l / 2  18.2 20.8 
1.382 1.0 i 4 e . r  
i . io7  198.5 2e3.7 
,876 L63.7 491.4 
1/1/2 17.3 23.9 
. i  -23.4 ese.9 
1.e 4.0 340.6 
-3.1 6.0 143.9 
~59.3 -w.i 80.9~ 
.156 119.3 







. l e3  115.9 
.Ll# lEO.1 
,475 1.1 






HIS3fON OURATION = 4 8 0  C A Y S  
UAR3 ARRIVAL OATE = 2449860 
22 UAY 1991 
LAUNCH ARRlVE SPEED1 R A l  -0ECLI-  i 1 V 1 P S I  l-ECCEN--SUA THE11 THETZPERIH -APHEL PSI 2 - V  2 I 2 OECL2 R A P  3PECCZ 
DEPART 3WNG8Y 3PEEO3 R A 3  OECL3 I 3 V 3 P S I  3 ECCEN SHA THE13 THET4 PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  SPEED4 
SUNGBY RETURN SPEEDS R A 5  OECL5 I 5 V 1 PSI 5 ECCEN SUA THE15 THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 RA6 SPEED6 
PROP AERO OVL O V A  EVA OVO EVR TYPE SUN A 3UN R KAPPA - A  E INC RAP OECLP ETA PERlC 
STOPOVER TlHE : 6 0  DAY3 1995 lNBOUN0 SWINGBY 
- ~ - -  ~ 
4-9700 4-9860 .221  111.5 2 8 . 7  1.3 1.136 80 .5  .311 1 . 3 4 5  41.< 1 4 6 . 8 ~ ~ 2 6 8 7 6 3 ~ 1 0 3 . 0 - . 6 8 9 - 1 . 0  - 2 0 . 0  2 5 5 . 0  -209  
4-9920 5-  54.3 .214 179.2 - 2 . 8  -1 .0 .629 101.4 .465 1.156 202.6 301.9 -619A 1.6940 1 2 . 4  1.373 1.8 5 . 4  3 4 3 . 6  e439 
5- 54.3 5- 130 .439 5 . 3  8 . 6  3.3 1.226 110.7 .364 .e03 263.2 506.5 .511 1.096A 106 .1  .a68 -3.2 -a9 151 .9  ,283 
84.06 9.19 5 .00  4 . 4 1  7 . 8 7  4.58 13.92 1 /1 /2  22.0 31 .6  21.8 ,312 5.300 11.0 265.5 -8 .3  96.60 1.341 
4-9640 4-9870 
4-9930 5- 3 5 . 0  
5- 35.0 I- 120 
+sa50 4-sero 
4-9930 5- 38.9 
5- 18.9 5- 130 
4-9660 4-9870 
4-9930 3- 4 2 . 1  
5- 42 .1  5- 140 
4-9070 4-9870 
4-9450 5- 4 6 . 1  
5- 4 6 . 1  5- 1 5 0  
4-9680 4-9870 
4-9930 I- 49.4 
5- 49.4 5- 160 
4-9690 4-9870 
4-9930 5- I 2 . 3  
5- 52 .3  5- 110 
4-9100 4-9810 
4-9930 I- 5 1 . 0  
5- 5 5 . 0  5- 180 
4-9650 4-9880 
4-9940 5- 39.6 
0 -  39.0 5- 130 
4-9660 4-9860 
4-9940 5- 43.4 
I- 43.4 5- 140 
4-9070 4-9380 
4-9940 5- 46.9 
5- 46.9 I- 1 5 0  
4-9660 4-9860 
4-9940 5- 50.1 
¶- 90.1 I- 160 
. I 8 1  164.6 






14 .02  10.33 
.131 133.2 
.210 184.3 
-617  3 4 6 . 5  
13 .51  9.82 
,153  115 .1  
-249  179.8 
2 . 1 5  357.3 
13.39 9.53 
e l 8 1  110.5 
.242 111.9 
.474 1.9 
15.59 9 .71  
.e19 109.0 
,237 176.3 


















- __  __ 
58.6 
- 4 . 1  
8.0 
4 .43  
4 4 . 8  
- 3 . 5  
8 .8  
3 .92  
39.0 
-2 .9  




9 . 3  
3.89 
32.8 
-1 .9  
9.5 
4 . 0 9  
30.5 
- 1 . 5  
9 .2 









4 1 . 3  
-1.6 
9.5 
3 .81  
36.4 
-1.0 
9 . 7  
3 .87  
32 .9  
9.6 
4 . 0 1  
-.a 
MARS ARRIVAL DATE 2449810 ( 1 JUN 1995) - -- - -  -- -- - 
6.7 1.124 9 3 . 1  ,266 1.345 342.3 512.4 . d B 1  l.lO2A 99.1 ,693 - 5 . 2  -43 .4  253.9 -180 
- . O  .561 113.4 .610 1.048 197.3 261.0 .409A 1.6870 56.4 1.340 1.9 2.9 335.7 - 7 4 9  
5.3 1.360 122.8 .615 1.109 265.2 419.2 . 421  1.190A 121.5 1.062 -2 .7  16.5 122.8 .661 
3.81 7 .21  6 .96  22.51 1/1/2 31.4 15.5 5.4 .IO1 21.099 108.0 245.6 72.0 85.9L t . 1 5 1  
3.4 1.128 92 .0  .E66 1.351 350.5 510.1 - 9 9 2  1.lllA 9 9 . 6  -696  -1.8 -30.5 258.1 ,175 
-.2 .584 112.5 .573 1.078 199.3 269.4 .46OA 1.6950 6 0 . 0  1.350 1.8 3.2 3 3 7 . 8  .619 
5.2 1.323 120.3 .556 1.001 264.8 482 .1  .444 1 . 5 5 8 A  123.8 1.013 -3 .0  13.8 130.6 , 9 8 0  
3.69 7.09 6 .40  20.51 1/1/2 23.6 17.6 6.2 .is1 18.550 65 .5  261.9 -64.7 64.0L 2 . 2 9 0  
2.3 1.131 9 0 . 1  .268 1.355 359.4 509.6 .992 1.717A 100.0 .691  - .6  - 2 5 . 9  259.4 ,118 
- . 4  .603 111.8 -544 1.104 201.3 211.3 .504A 1.1040 6 3 . 2  1 .358  1.8 3.5 339.7 * 6 1 ?  
5 . 0  1.294 117.9 .SO6 .930 264.4 486.5 .460 1.401A 120.2 .913 -3 .1  10.8 137.8 . S O 7  
3.75 1 . 1 5  5.99 18.73 1/1/2 21.9 20.4 8 .9  .158 12.909 4 1 . 1  258.5 -40.3 86.3L t . 8 8 3  
1.8 1.133 88.1 . e l l  1.353 9 . 1  149.3 .9810 1.72OA 100.2 .696 . l  -23.4 259.7 -180 
- .6  .619 111.4 .519 1.128 203.2 284.7 .542A 1.114D 66 .1  1.365 1.8 3.9 341.2 e562 
4 . 7  8 , 2 7 1 ~ 1 1 5 . 8  .462 .OB2 264.1 490.7 .414 1.289A 116.6 .939 -3.2 7 . 1  144.3 - 4 4 2  
3.81 7.21 5.68 17.21 1 /1 /2  21.7 23.5 12.2 .190 9.404 28.4 260.1 -21 .5  89.2L 1.S98 
1 . s  
- .a  
4.3 
3.85 




1.133 05.8 .216 1 .341  19.8 149.9 .9750 1.719A 100.3 .694 .I -21.8 259.0  -182 
.632 111.1 .SO0 1.149 204.9 291.5 .514A 1.1230 68.5 1.371 1 . 7  4 .3  342.4 ,515 
1 .252  113.8 .424 .E48 263.8 495.3 .488 1.2OlA 113 .1  .912 -3.3 4 .6  150.0 ,384 
1.25 5.45 15.93 1/1/2 22.5 27.1 1 5 . 1  .e27 1 .528  2 0 . 1  262.2 -19.4 91.90 1.435 
1.132 83.2 -285 1.334 31.4 151.4 .9540 1.71111 100.3 .689 .8 -20.6 257.4 .185 
.642 110.9 .485 1.166 206.4 297.7 .601A 1.1310 70.7 1.375 1.1 4 . 7  343.2 - 4 7 4  
1.238 112.2 .392 .a23 263.6 500.4 .SO0 1.146A 109.7 .a89 -3.3 1 .8  154.8 ,332 
7.28 1.21  14.86 1/1/2 24.2 31.5 19.2 .e61 6 . 0 0 9  1 5 . 3  264.2 -13.5 94.60 1.338 
1.2 1.128 80.3 ,299 1.314 43.9 153.8 . g e l 0  1.lOlA 100.2 .680 1.0 -19.5 2 5 4 . 7  .le5 
-1.0 .650 110.1 .473 1.181 207.7 303.2 .622A 1.1390 72 .5  1.379 1.1 5 . 2  343.7 ,440  
3.3 1.228 110.1  ,366 .e06 263.5 505.9 .511 1.lOOA 106.4 . E l l  -3.2 -1.2 1 5 8 . 5  -287  
3 - 9 1  1.31 5.15 13.98 1 /¶ /2  26.9 37 .0  22.6 .310 5 . 1 1 1  11.3 266.0 -8.8 9 7 . 1 0  1 .276  
.  MARS ARRIVAL OATE = 2449880 (11 JUN 1993) 
3.9 1.123 91.6 ,255 1.333 352.0 516 .1  .993 1.613A 91.5 .692 -2.3 -33 .5  258 .3  , 1 5 8  
5 .4  1.329 120.5 .563 1.016 265.3 481.9 ,444 1.588A 124 .2  1.021 -3.2 13.4 151.0 -589 
3 .33  6.73 1.21  20.15 1/1/2 28.4 17.4 6 . 6  . l e8  11.375 63.5 261.9 -62.7 84.2L t.095 
-.3 ,614 117.0 ,583 1.109 204.1 2ro.s . 4 6 3 ~  i .1560  59.9 1.360 1.8 3 . 1  338.5 . w e  
2.4 1 . ~ 6  89 .6  ,256 1.334 1.1 155.9 . g x o  i . 0 7 6 ~  9 1 . 6  .e93 -.I -20.6 2so.o .is9 
-.I .632 116.0 e553 1.131 206.4 278 .1  -508A 1.761D 6 3 . 2  1.363 1.1 3.4 340.2 .e22 
5 . 1  1.298 118.1 .111 .940 264.9 485.7 .460 1.420A 120 .6  .970 -3.3 10.5 138.2 , 5 1 5  
3.34 6.75 6.18 18.92 1/1/52 2 6 . 1  20.0 9 .5  ,156 12.102 4 0 . t  959.1 -39.4 6 6 . l L  1 .727  
1.8 i . 1 2 8  81.7 a 6 0  1.332 i i . 0  155.8 .9860 1 . 6 1 7 ~  98.0 . m e  . i  -23.4 260.0 .tat 
-.I ,647 115.4 ,530 1.163 208.6 286.3 . W l A  1.1790 6 6 . 1  1.374 1.7 3.8 341.4 .566 
4 .8  1.214 115.9 ,466 .e88 264.5 490.0 ,475 1 .3OZA 117.0  .944 -3.4 7.4 144.7 .449 
3.38 6.19 6.47 11.36 1/1/2 26.0 23.0 13.0 ,188 8.853 28.0 260.1  -21.1 89.7L 1.414 
1 . 5  1.128 81.5 .E66 1.324 21.8 156.S -9130 1.616A 98.0 .689 .I -21.5 239.1 . l e 2  
- . 3  ,660 114.9 , 5 1 1  1.185 210.5 293.3 .579A 1.7910 68.1 1.380 1.1 4 . 1  342.4 .116 
4.3 1 . 2 5 5  113.9 .421 .e52 264.2 494.6 .488 1.216A 113.5 ,915 -3.4 4 . 3  1 5 0 . 5  
3.41 6.82 6.24 16.04 l/l/i? 21.1 26.6 16.6 .224 6.916 20.6 262.1 -19.3 92.00 
4-9690 4-9680 . le0 107.9 30.3 1.3 1.126 8 3 . 0  .215 1.311 33.4 158.0 .950D 1.672A 91.9 ,683 .6 -20.0 251.1  
4-9940 5- 53.0 . e l 3  175.3 - . e  - .9 ,610 1 1 4 . 5  .491 1.204 212.2 299.6 .606A 1.8020 70.9 1.385 1 . 1  4.5 3 4 3 . 0  
I- 53.0 5- 110 .476 2;s 9.3 3.9 1.240 112.2 -394 .821 264.0 499.6 . I 0 1  1 .153A 110.0 - 8 9 2  -3.4 1.3 155.4 
13.92 10.49 4.42 3.43 6.84 6,Ol 14.95 1 /1 /2  29.1 30.9 20 .3  .LIS 5.615 1 5 . 4  264.6 -13.6 95.30 
4-9700 4-9660 ,216 107 .1  26.4 1.1 l.iZ2 80.2  ,290 1.292 45.9 160.3 .9110 1.666A 91.7 -615 1.1 -16.6 253 .9  
4-*940 5- 5 5 . 1  .e66 173.9 .O -1.1 .e78 114.3 .485 1.219 213.6 305.2 .62lA 1.6110 12 .6  1.389 1 . 7  5.0 343.3 
5- 1 6 . 7  5- 160 . 441  1.0 0 . 1  3.3 1.229 110.8 ,361 .a08 263.9 505.1 ,512 1.iOSA 106.7 ,873 -3.3 -1 .6  159.1 
14.36 10.90 4.96 3.46 6.36 5.94 14.05 l / l / 2  32.3 36.3 23 .9  .309 4.831 1 1 . 5  266.2 -9 .1 97.90 
.390 






, 4 4 1  . 290 
.183 
M A R 8  ARRIVAL DATE 5 2449890 (21  JUN 1995) 
4-9660 4-9890 ,126 128.4 43 .8  2 .6  1.122 89.5 .248 1.316 2 .5  161.9 ,9920 1.645A 9 1 . 1  -691  - . I )  -21.6 2 5 9 . 7  a148 
4-9950 5- 4 4 . 3  .341 178.6 - . 4  -.I ,612 120.4 a566 1.193 212.4 281.1 . 5 1 5 A  1.8710 63 .3  1.382 1.1 3.3 3 4 0 . t  .(I21 
I- 4 4 . 1  ¶-  140 .E26 346.6 9 . 7  5 .3 1.303 l l 8 . t  .Sl6 . 951  265.4 484.9 ,460 1 .442A 121.0 .985 -3.5 10.1 136.6 . I t 4  
14.67 11.66 3.79 3.00 6.41 1.66 19.13 1/1/2 30.6 19.6 10.5 ,453 10.936 3 1 . 9  L59.3 - 3 7 . 1  6 1 . 5 L  1 .511  
4-9010 4-9690 . I 3 2  115.5 31.0 1.6 1.124 67.5 , 2 5 1  1.515 12.6 162.0 .9350 1.645A 95.8  e690 e l  - 2 3 . 3  C59.7 e l A 4  
4-9950 ¶ -  41.1 .Si?$ 176.5 . l  -.I .E85 119.5 .546 1.220 214.6 283.B e S 5 4 A  1.6370 66.3 1.389 1.6 3 ~ 6  3 4 l . t '  e570 
I- 4 r . 7  I- 110 , 5 1 0  354.1 9.6 4 .9  i . t n  1 i a . o  .470 ,096 265.0 409.t ,475 1 . 3 1 1 ~  117.4 ,949 -3.1 7.0 145.1 . 4 5 e  
14.43 11.40 3.6¶ 3.03 6.44 1.54 17.5e 1 / l / 2  30.6 22.6 14.2 ,165 6.010 L6.8 L60.9 -29.6 90.60 1.307 
4-9080 4-0090 .I60 106.0 80.0 l . t  1.122 6t.0 .ZOO 
1-9950 9- 88.0 .313 173 . t  .S -1.0 ,706 116.3 . S 1 ¶  
I- 01.0 9- 1?0 .476 3.9 9.4 3.9 1.L43 112.3 ,390 
14.19 ll.¶t 4.41 3 .OT 6.40 7 . 1 1  15.09 
4-9700 4-@690 .e17 111.6 113.0 1.0 1.116 00.1 . t O S  
4-9910 9- 06.4 .SO0 171.9 1.1 -1.1 .?I3  111.9 ,504 
I- 50.4 ¶-  100 .443 0.1 0.6 3.4 1.L31 110.0 . S I 0  
11.01 1 1 . V t  4 .W 3.09 0.50 6.V0 14.1a 
265 
STOPOVER TXME D 60 DAYS 1995 INBOUND SWINGBY MISSION DURATION 5 520 C A Y S  
MARS ARRIVAL DATE = 2 4 4 9 0 Z O  
l e  APR 1 9 9 1  - - . -_ - . . - - . 
I 1 V I PSI  1 ECCEN SMA W E T 1  THE12 PERlH --AiHEL -PSI  2 
I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI  4 
1 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI  6 
MARS ARRlVAL DATE = 2449820 (12 APR 199s) -- - -  
-D_V'.-Y? -!!!!_D _ELfL-T'PE SU!.?2UN RJ!!?PL--A-  .-- E __ 
3.0 i . 1 ~  96.6 .368 1 . 5 3 1  335.0 482.9 .si2 2.103~ 1 i i . i  
6.49 9.87 4.02 1 5 . 4 1  ~ 1 1 2  10.0 29.7 11.3 .me 7.488 
2 .4  1.174 94.9 . 3 r r  1 .514  341.8  419.8 .sei 2.166~ iii.9 
-.e .578 95.3 .46s i.ii6 186.1 295.1 .597~ i.63~0 10.8 
6.81 10.18 1.82 14.45 v 1 / 2  8.0 34.5 18.4 . w r  6.252 
-.6 .569 94.9 .481 1.103 185.4 290.1 . S I S A  1.6340 68.8 
4.0 1.241 113.5 .413 ,827 262.0 498.8 .486 1.1691 111.5 
3.6 1.229 111.9 .384 .EO8 261.8 503.8 .497 l.ll8A 108.2 
--I. - 
LAUNCH ARRIVEbPEEOl  R A 1  'OECLI 
DEPART 3WNGBY 3PEEO3 R A 3  OECL3 
SUNGBY RETURN SPEEDS R A I  OECLS 
PROP _kERO-DVL_ - - -- ... 
4-9640 4-9820 .202 157.3 28.6 
5- 46.0 5-  160 .SO3 352.8  9.1 
15.23 8 . 7 4  4.72 
4-9650 4-9820 .190 156.0 26.2 
4-9880 5- 49.0 ,181 193.1 -8.5 
5- 49.0 5- 170 ~ 4 6 6  357.5 8.9 
15.18 8.37 4.53 
1-9890 5- 46.0 .le9 194.1 - 8 . 4  
V 2 I 2 OECL2 RAP SPEECE 
V 4 1 4 OECL4 R A 4  3PEE04 
V 8 I 6 OECL6 R A 6  3PEEC6 
-RAP OECLP ETA ?ERIC 
.144 -1.7 -26.8 248.6 . Z O O  
1.3S7 2.0 5.0 337.8 .SO3 
.e95 -2.8 6.2 147.6 a 3 6 0  
16.8 257.2 - 1 5 . 1  91.70 1.142 
1.361 2.1 1.7 339.2 - 4 6 6  
,876 -2.9 3 . 3  152.0 -312 
12.4 259.6 -9.9 94.00 1 . 4 5 3  
. r 5 4  -.B -24.0 2 ~ 0 . 5  .so t  
4-9660 4-9820 ,182 153.0 25.5 2.1 1.182 93.0 .386 1.608 349.2 471.2 .981 2.228A 112.6 e 1 6 3  - . 4  -23.7 251.9 e513 
4-0880 5- 11.7 .174 191.7 -8.6 -1.0 .585 95.6 ,453 1.127 186.8 300.6 .617A 1.6370 72.4 1.364 2.1 6.3 340.3 -435 
5- 5 1 . 1  I- 180 .435 1.7 8.4 3.2 1.220 li0.6 .360 ,794 261.8 509.4 .508 1 . 0 8 O A  104.9 .E60 -2.9 *6 lS5.1 -269 
15.23 8.12 4.44 7.11 10.48 3.68 13.61 I / i / Z  6.6 40.6 21.3 . 311  5.399 9.2 261.7 - 5 . 4  96.00 1.396 
-_I_ 
4-9630 4-9830 .210 is9.r 
4-9890 5- 43.4 .203 194.1 
5- 43.4 5- 150 ,549 348.5 
14.70 9.18 
4-9640 4-9850 .ier 156.5 
4-9890 5- 46.7 .193 192.2 
!I- 46*? 5- $60 .so5 353.7 
14.33 8.60 
MARS ARRIVAL DATE = 2449830 t22 APR 1995) - ---___- -- - - -- 
39.3 5.0 i . i . i 5  97.4 .333 1.449 329.9 492.0 .966 1.932~ 107.7 .rig -3.8 -32.8 z 4 r . 4  
4.84 1.53 8.91 4.34 16.69 i/wz 11.0 25.3 11.9 .zoo 9.648 24.4 255.9 -23.3 88.1~ 
32.3 3.3 1.153 95.9 .338 i . 4 ~  336.5 480.8 .976 i.975~ I O B . ~  .12e -1.9 -21.9 250.5 
4.51 5.74 9.12 4.09 is.52 1/1/2 12.7 29.1 1 5 . 1  .-as 7.633 1 7 . 8  2ss.s -16.3 01.50 
-1.6 -.5 .563 91.4 .SO1 1.087 187.5 283.6 - 5 4 2 A  1.6320 66.4 1.353 1.9 4 .4  337.5 
9.1 4.4 1.259 115.3 .450 .E59 262.5 493.5 .473 1.246A 115.3 ,923 -2.8 8.9 142.6 
-7.5 -.6 .574 91.8 .482 1.103 188.5 289.8 .572A 1.6350 68.1 1.357 2.0 4.9  339.2 




4-9830 .165 143.0 
5- 190 .411 6.2 
14.31 7 .88  






5- B 7 . S  
4-9830 .175 135.4 
5- 56.4 .170 186.5 
5- 200 .392 9.1 
14.56 7.94 
4-9830 .198 128.3 
5- 210 .380 11.0 
1s.00 8.21 

























4-9650 4-9830 .173 153.8 29.3 2.5 1.160 94.2 .344 1.101 343.6 485.9 ,984 2.018A 109.1 .I35 -1.0 -25.5 252.5 e270 
4-9890 5- 49.7 .le4 190.5 -1.4 -.8 .584 98.0 ,466 1.117 189.4 295.5 .596A 1.6370 '70.7 1.361 E.0 5 . 5  340.1 -466  
5- 49.7 1- 170 ,468 3 5 8 . 5  8.9 3.6 1.231 112.0 .386 .a11 262.2 503.1 .498 1 . 1 2 4  108.5 a878 - 3 . 0  2.9 1 5 2 . 7  ~ 3 1 8  
4-9860 4-9830 .16S 149.4 28.3 2.1 1.167 92.3 .351 1.523 351.3 483.7 .989 2.051A 109.9 -142 -.I -24.1 255.9 .E79 
4-9890 I- 52.4 -178 188.9 -7.4 -1.0 .591 98.3 .454 1.128 190.2 300.5 .616A 1.6400 72.4 1.365 2.0  6.1 341.5 a436 
5- 52.4 5- 180 .436 2.7 8.4 3.2 1.222 110.6 .361 .796 262.1 508.6 .SO8 1.084A 105.2 e862 -3.0 .2 155.9 -273 
14.20 7.98 4.23 6.22 9.60 3.76 13.74 1/1/2 9.2 39.8 21.2 .316 1.441 9.7 262.8 -6.2 96.20 1.405 
1.112 90.1 .35r 1.540 359.8 482.1 .989 2.090A 110.5 .r47 .a -23.1 es4.r .e87 
.59r 98.4 .444 1.137 190.9 304.1  LA i.6420 73.8 1.36~. 2.1 6 . 7  342.1 . 4 i i  
1.214 109.6 .342 . 7 8 5  262.0 514.7 .517 1.054A 101.9 -849 -3.0 -2.0 151 .4  ~ 2 3 5  0 
9.81 3.65 13.11 1/1/2 8.5 47.4 24.0 ,357 4.817 7.6 264.4 -2.1 98.20 lr36l 
14.21 8.22 4.52  5.99 9.36 3.90 14.14 w1 /2  10.5 33.8 10.2 . z rs  8.336 13.1 e a . 6  - i o . @  93.90 1.468 
4-9600 4-9840 
4-9900 5- 32.8 
1- 32.8 5- 120 
4-9630 4-9840 
4-9900 S- 44.1 
5- 44 .1  5- 150 
4-9640 4-9840 
4-9900 5- 47,4 
1- 41.4 5- 160 
.237 129.1 
.726 330.9 
15.31  10.96 
.209 163.3 
.2O9 191.4 
. 5 5 2  349.4 



















- . I  
4.8 
4.33 

















































4 .24  
-364 1.548 9.2 121.5 
-437 1.143 191.4 308.1 
12.64 lf1/2 8.3 57 .5  
.327 .7r8 261.8 521.4 
, 313  1.546 19.1 ifi.9 
.433 1.147 191.1 3io.i 
.3i9 . r r z  261.4 528.9 
12.34 1/1/2 8.8 10.9 
VAL DATE = 2449840 ( 2 U 
.307 1.346 312.9 508.9 
,592 1.022 187.1 261.5 
.593 1.049 263.1 181.5 
ei.78 2 / v 2  32.0 16.1 
,311 1.410 331.2 497.7 
. S O 4  1.089 190.8 283.3 
.453 .e65 262.9 492.8 
16.82 l f l f 2  22.1 24.8 
.484 1.106 192.0 289.7 
15.62 1/1/2 15.7 28.6 
,315 1 . 4 3 0  33e.o 494.1 
.417 ,835 262.7 491.3 
.9840 
,6431 
















. d e r  
.gri 








5 )  - 
1.759A 102.1 
i.64~0 14.8 

















































































6 . 6  
-24.9 
-29.8 
4 .0  
5.5 






















.?I 7 0  
1.566 
2.140 
4-0050 4-9040 . i e o  1 5 1 . 4  32.6 2 . 1  i.iso 93.5 .si8 1 - 4 4 ?  345.3 492.1 ,987 1.908~ io6.r ,120 - 1 . 1  -28.3 254.4 .e42 
4-9900 5- 50.4 .191 1 8 7 . 4  -6.1 -.8 .593 101.0 .468 1.120 193.0 29S.5 .596A 1.6450 70.6 1.362 1.9 5.3 3 4 1 . 5  .469 
5- 50.4 5- 170 .469 359.4 0.0  3.7 1.233 112.0 -387 .e14 262.6 502.4 .499 I.129A 108.0 .E81  -3.0 2.6 153 .3  .320 
13.49 8.22 4.16 5.27 8.66 4.06 14.62 111/2 13.2 33.2 18.1 .273 6.370 13.6 281.9 - 1 1 . 7  93.90 t . 4 6 5  
6-0660 4-9640 . I 5 2  145.5 31.2 2.1 1.155 91.6 ,322 1.462 353.4 490.2 .990 1.933A f07.3 , 1 2 5  - a 4  - 24 .5  231.7 . 249  
4-9900 5- 53.1 ,185 185.7 -6.0 -1 .0 ,600 101.1 .456 1.132 193.9 300.6 .616A 1.6480 72.3 1.368 2.0 5.9 342.4 .431 
I- 53.1 3- 180 . e 7  3 . 6  8.5 3.2 i . 2 2 3  1io.r .362 .799 262.5 501.9 .so9 1.088~ 1 0 5 . 1  .a64 - 3 . 1  - . i  ise.6 . e r e  
13.45 7.99 4.07 5.46 8.84 3.92 is.80 1/1/2 11.9 39.0 21.1 . x s  1 . 4 5 5  10.1 263.9 -7.0 96.20 1.402 
4 -06ro  4-9840 .IS* 33v.0 50.8 1.8 1.i59 89.4 .sei i . 4 ~  2.2 im.0 ,9890 i . 9 ~ 2 ~  ~07.8 . r e s  . o  -23.1 2 5 6 . 4  , 2 5 5  
4-9900 5- 55,s , 101  184.3 -5.9 -1 .1 .608 101.2 -446 1.142 194.7 305.0 .632A 1.6510 1 3 . 8  1.369 2.0 6.5 343.0 .411 
1- 5 1 . 1  5- 190 . 4 1 1  ? . e  7.1 2.7 1.216 109.6 .342 .187 262.4 514.0 ,518 1 . 0 5 1 A  $02 .2  .e50 - 9 . 0  -2.4 1S8.3 . e 3 8  
13.52 7 - 9 1  4.09 5.61 6.00 3.82 13.15 111/2 11.4 46.4 24.0 .336 4.809 7 . 6  265.4 - 2 . 0  96.30 S . 3 5 6  
4-9660 4-0840 ,166 129.6 30.4 1.6 
~ - W J O O  5- 5 r . t  .ire 18s.e - 8 . 0  -1.2 
I- 5r.2 5- 200 ,391 10.1 6.6 2.2 
13.74 1.99 4.23 5.71 
4-9890 4-9840 .191 122.9 29.5 1 . 5  
L - O ~ O O  S- 58.3 .im 182.6 -6.0 -1.3 
5- S 8 . S  5- 210 .379 12.1 5.2 1.7 
14.13 6.27 4.56 J.86 
--I_-_ 
%.is$ 81.0  -333 1.172 12.1 128.7 .gee0 1.963~ 108.2 .re9 . I  - 2 2 . ~  216.4 st61 
.611 101.4 .439 1.149 195.3 308.5 .644A 1.6630 74.9 1 . 3 1 1  2 . 1  1 .0  3 4 3 . 3  - 3 9 1  
1.210 1 0 8 . 1  .327 .779 262.2 520.6 .324 1 .054A 98.9 .E39 - 3 . 0  -3.8 151.6 - 2 0 6  
9.13 3 - 7 5  12.61 l f 1 / 2  11.4 56.2 26.5 .393 4 . 3 5 5  7.0 266.6 . 9  100.00 1.319 
1.161 84.2 .341 1.465 23.0 129.6 .9660 1.964A 108.S .726 . I  - E i . b  255.8 . e63  
a613 101.4 ,435 1.153 195.6 310.7 .651A 1.6550 1S.6 1 . 3 1 2  2.1 r . 3  343.5 ~ 3 7 9  
9.24 3.71 12.35 I / 1 / 2  12.2 69.3 28.1 .419 4.063 7.8 26t.3 4 . 3  101.10 1 .E03  
1.206 108.2 .318 .r73 261.8 ~28.1 .szr  1.019~ 91.4 .est -5 .0 -3.9 153.7 . I C $  
- MlRI ARRIVAL DATE i 2449850 (12 UAY 19931 ---I-- - -  
4-9600 4-9eso .e18 129.5 -2.3 -3.9 1.110 100.i .294 1.328 313.5 514.0 .937 i.ri8~ t o o . ~  .6r9 4.9 - 3 . 4  2 4 6 . 1  . l o o  
4-9910 5- 33.4 e270 191.0 -8.4 -.I .524 104.2 .597 1.024 190.1 260.9 .413A l.6350 57.0 1.332 2.0  3.0 333.2 -734 
S- 35.4 5- 120 ,734 331.9 7.7 4.9 1.347 122.4 .600 1.067 264.2 480.8 .421 1.701A 126.6 1.045 -2.3 17.1 122.0 -640 










4-9850 .233 129.5 -20.2 
5- 37.4 .249 192.8 -8 .0  
5- IS0 .e67 338.5 8.5 
15.12 10.65 5.20 
4-9850 .228 i n . 7  51.3 
I- 44.8 -220 188.3 -5.2 
5- 150  .555 350.3 9.3 
14.59 9.85 5.12 
- 1 . 4  - .2 
4.9 





1.116 98.9 .293 1.345 
.S47 104.0 .561 1.050 
j 1.313 119.9 -545  .97S 
1.130 96.1 .293 1.379 
I 8.13 4.73 16.91 l / l f 2  
7.81 5 . 4 5  e0.09 2/1/2 
I ,582 104.0 ,501 1.095 
, a.265 iis.5 ,416 .8?0 
4-9650 .169 156.1 42.1 4.2 1.136 94.6 .295 1.394 
I- 48.0 .el0 186.1 -4.8 -.I .594 104.0 .487 1.113 
5- 160 . 510  355.5 9.5 4.2 1.248 113.7 ,420 .E39 
13.30 8.76 4.er 4.54 7.03 4.49 ia.n i i i i e  
319.4 510.1 .951 1.139A 101.1 ,688 8.5 S.9 2 5 0 . l  .209 
191.6 268.8 .461A 1.6400 60.4 1.341 1.9 3.3 335.7 a661 
263.9 484.2 ,444 1.5071 123.0 1.000 -2.6 14.4 129.8 . 563  
31.6 18.6 5.0 .iss 19.71s 42.4 tw.i -81.6 8 4 . 0 ~  t.532 
-7.4 -46.0 L47.2 -220 
1.9 4 .1  339.8 . 5 5 5  
-3.0 8.3 $43.4 -431 
' C 5 8 . 3  -26.E 88.8L 1.726 
I 1.9 4.6 341.3 - 5 1 0  
-2.0 -32.1 253 .1  .tie 
, - 3 . 1  5.e 149.1 .3rs 
p e00.7 -11.4 91.40 i . 5 ~ 0  
266 
STOPOVER T I H E  = 60 CAYS 1995 INBOUND SWING8Y 
--_- - _- . - - - _ _ _  
LAUNCH A R R I V E  SPEEOl R A 1  OECLl 1 1 'V l - P S l  1fCCEN SWA THE11 THE12 
DEPART SUNGBY SPEED3 RA3 OECL3 I 3 V 3 P S I  3 ECCEN SWA THE13 THE14 
8UNGBY RETURN EPEE05 R A I  OECLS I 5 V 
PROP- AERO-DVL- O V A  E 
4-9670 4-9850 ,145 132.6 32 .8  1.8 1. 
4-9910 I- S6-0 -193 161.0 -4.3 -1.1 , 
5-  56.0 5- 190 a 4 1 1  8.1 7 . 7  2.8 1. 
1 5 . 0 0  6.09 4.00 4.91 6 
4-9880 4-98SO ,160 124.2 31.6 1.6 1. 
4-9910 5- 57.9 .190 179.9 - 4 . 2  -1.2 .623 104. 
3- 57.9 5- 200 .391  11.0 6.6 2.2 1. 
13 .19  8.19 4.16 5.01 8 
4-9690 4-9850 .186 118.0 30.1 1.5 1. 
4-9910 5- 5 9 . 1  . l e 8  179.2 - 4 . 2  -1 .3 . 
5- 59.1 I- 210 ,378 13.0 5.3 1 . 7  1. 
13.56 8.48 4 .49  5.08 8 












8 .6  
4 .71  
49 .1  
- 3 . 4  
9 .4  
4 .26 
4 0 . 2  
- 3 . 0  
9 .2  
3.97 
36 .3  
- 2 . 8  
8 .6  
3 .89  
34.4 
- 2 . 6  
7.8 
3 . 9 3  
32.4 




- 2 . 5  
5.3 
4 . 4 8  
4-9600 4-9860 
4-9920 5- 34.1 
5- 34 .1  3- 120 
4-9610 4-8860 
4-9920 5- 38.2 
5- 38.2 5- 130 
4-9640 4-9860 
4-9920 5- 48.7 
5- 48.7 I- 160 
4-9650 4-9860 
4-0920 s- 5 1 . 7  
I- 51.7 I- 170 
-3.0 1.106 99.6 ,283 1.313 314.1 519.0 .941 1.685A 9 7 . 9  ,676 4.1 -4.9 247.1 ,181 
-.O .S39 108.7 .603 1.032 193.4 260.8 .410A 1.6540 56.6 1.135 2.0 2 . 9  334.5 .741 
5 . 1  1.353 122.6 ,607 1.087 264.7 480.0 .427 1.746A 127.0 1.053 -2.S 16.8 122.4 .6SO 





.168 157 .9  
,226 182.9 






-4.8 1.112 98.4 
- .2  ,562 108.1 
5 . 1  1 .318 120.1 
3.79 7.19 5 . 8 3  
5.1 1.129 94.1 
- . I  ,610 107.1 
4 . 2  1.250 113.0 
4.09 7.49 4.8~5 
.281 1.328 320.2 
.567 1.060 195.2 
. 5 5 1  .988 264.3 
I 20.29 2/1/2 36.1 
,279 1.366 340.9 
.493 1.127 200.1 
I .422 .843 263.5 









.955 1 . 7  
.459A 1.6  
.444 1.1 
5.9 . l  
.985 1.1 
.572A 1 . C  
.488 1.1 













1 A  98.9 . 
800 6 0 . 2  1. 
82A 123.4 1. 
13 19.320 (I 
7A 101.3 
I10 68,s 1. 
19A 1 1 2 . 8  













82 6 . 0  .6  211.0 a179 
44 1.9 3 .3  336.9 e672 
107 -2 .8  14 .1  130.2 .571 
. 9  260.0 -64.1 84.0L t . 4 3 6  
888 - 3 . 6  -36 .1  2S4.4 .193 
64 1.8 4.5 342.0 -512  
108 -3.2 4.9 149.6 .a79 
1.4 2 6 1 . 8  -19.1 91.60 1.508 
'01 -1.5 - 2 8 . 6  257.2 . l o b  
169 1.8 4.9 342.9 ~ 4 7 3  
166 -3.2 1.9 154.3 .328 
1.0 203.6 -13.1 9 4 . 2 0  1.406 
3 . 1  1.134 92.4 .280 1.376 348.8 104.5 
- . 9  .621 107.4 .477 1.143 201.4 296,s 
3.8 1.237 112.1 .391 ,820 263.3 501.0 
4.13 7.53 4 .71  14.78 1/1/2 19 .6  32.1 
.990 1 .1  
.598A 1.C 
.500 1 . 1  
18.5 . E  
i l A  101.9 . 
180 7 0 + 6  1. 
1OA 109.4 
i9 6.224 ; 
4-9660 4-9860 .136 137 .2  
4-9920 5- 54.3 .214 179.2 
(I- s4 .3  I- 180 .439 5.3 
12 . ro  8.47 
2.2 1.158 90.6 ,282 1.381 357.5 503.E .992 1,7?1A 102.3 .703 -.I -25.3 256.5 .199, 
-1 .0  ,629 107.4 .465 1.156 202.8 301.9 .619A 1.6940 72.4 1.373 1.8 5.4 343.6 -439  
3.3 1.226 110.7 .364 .803 263.2 506.1 . 5 1 1  1.096A 106.1 .e68 - 3 . 2  - . O  157.9 -263  * 
4.23 7.63 4.58 13.92 1/1/2 18 .2  37.6 21.8 a312 5.300 11.0 L6S.J - 8 . 3  96.60 1 .341  
4-9670 4-9860 ,140 127.8 
4-9920 5- S6.F . P i 0  177.9 
5- 56.7 ¶-  190 .412 6.9 
12.74 8 .43  
1.8 1.140 88.5 ,285 1.382 7.0 142.7 
-1.1 ,635 107.3 . 4 5 5  1.167 203.6 306.5 
2 . 8  1.218 109.6 .343 .791 263.1 512.6 
4.32 7.71 4 .49  13.24 1/1/2 17.9 44.7 
.9880 l .778A 102.6 .704 . l  -23.4 258.9 .PO2 
.636A 1.6980 73.9 1.375 1.8 5 .9  344.0 .412 
.520 1.063A 102.8 ,854 - 3 . 2  -3 .2  159.9 ,244 
24.8 .355 4 .851  8 .2  L66.9 -4 .2  98.90 1.296 
4-9680 4-9860 . I 5 6  119.3 
4-9920 5- 5 8 . 5  ,207 176.8 
I- 56.5 I- 200 .391 11.9 
12.93 8.54 
1.6 1.141 86 .1  .290 1.377 17.4 143 .0  .9770 1.777A 102.8 .702 -4 -22 .1  258.5 .PO5 
-1.2 .e40 107.3 .448 1.175 204.3 310.2 .646A 1.7020 75.1 1.378 1.9 6 .4  344.1 . 3 9 l  
2.3 1.213 108.7 .327 .782 262.9 519.2 .526 1.038A 99.S .e43 -3.1 -4.8 159.6 4211 
4.38 7.77 4 .43  12.73 1/1/2 18.4 54.0 27.6 -394 4.194 6.7 208.t -.a 100.70 1.250 
1.4 1.139 83.5 .299 1.365 28.9 144.4 .9570 1.773A 102.9 .697 .7 -21.0 257.3 .e07 
-1.3 .643 107.3 .444 1.180 204.8 312.7 .656A 1.7040 75.9 1.379 1.9 6 .7  344.1 . S 7 7  
1.7 1.208 108.1 ,317 .776 262.5 526.5 A 3 0  1.022A 96 .1  .e33 -3 .1  -5 .2  156.4 - 0 8 6  
4.43 7.82 4 .39  12.38 1/1/2 19.8 66.3 29.8 -423 3.894 6.8 268.8 2 .8  102.00 i . 2 2 6  
4-9690 4-9860 .183 115.9 
4-9920 5- 59.8 :LO5 176 .1  
5- 59.8 5- 210 .377 14.0 
13.28 8.81 
WARS ARRIVAL DATE : e449870 I 1 JUN 19951 - 
-2.4 1.103 99 .3  .27S 1.301 314.7 524.0 .944 1.659A 95.9 .675 3.5 -5.7 247 .1  .145 
- . O  .S61 113.4 .610 1.048 197.3 261.0 .409A 1.6870 56.4 1.340 1.9 2 .9  335.7 .749 
S.3 1.560 122.8 . 6 l I  1.109 265.2 4 7 9 . 2  .427 1.790A 127.5 1.062 - 2 . 7  18.5 122.6 .E61 
3.06 6.47 6.96 22.57 2/1/2 39 .1  1 5 . 5  5.4 -107 21.098 108.0 245.6 72.0 8 S . O L  2 .151  
4-9600 4-9870 . 1 9 5  129.9 4 .7  
4-9930 5- 35 .0  .307 189.2 -4.1 
5- 35.0 I- 120 .749 334.0 8.0 
14.64 11.58 4 .62  
4-9610 4-9870 .164 131.5 -3 .7  -3.4 1.108 98.0 .27$ 1.314 320.9 120.6 .956 1.67OA 9 6 . 9  .680 4.7 -2 .3  2 5 1 . 3  .l58 
4-9930 3- 38.9 ,286 186.7 -3.5 - . 2  .584 112.5 .573 1.078 199.3 269.4 .46OA 1.6950 6 0 . 0  1 . 3 5 0  1.8 3 .2  337.6 .679 
5- 36.9 I- 130 -679  340.4 6.6 5.2 1.323 120.3 . 5 5 8  1.001 264.8 482.7 .444 1 . 5 5 8 A  123 .8  1.013 -3.0 13.8 130.6 .560 





















5- 1 1 0  
4-9870 
5- 5 5 . 0  
5- 180 
,200 








-2 .9  
9.3 
4.69 
-6 .7  1.114 96 .7  .268 1.325 327.5 517.4 ,970 1.681A 97.8 ,685 8.1 8.0  254.4 . l e 5  
-.4 .603 111.6 .544 1.104 201.3 277.3 .504A 1.7040 6 3 . 2  1.356 1.8 3.5 339.7 .617 
5.0 1.294 117.9 ,506 .930 264.4 486.5 ,460 1.401A 120 .2  .973 -3 .1  10.8 137.6 . S O 7  










- 1 . 9  
9 .5  
4 .43  
6.7 1.124 93.7 .E66 1.345 342.3 512.4 .987 1.702A 9 9 . 1  .693 -5 .2  -43.4 253.9 .LOO 
- . 8  .632 111.1 -500  1.149 204.9 291.5 , 5 7 4 1  1.7230 68.5 1.371 1 . 7  4 .3 342.4 .515 
4.3 1.252 113.8 .424 .648 263.8 495.3 .488 1.201A 113.1 .912 -3 .3  4 . 6 . 1 5 0 . 0  .384 
3 .61  7.21 5 . 4 5  15.93 1/1/2 31.4 27.1 15.7 .227 7.328 20 .7  202.L -C9.4 91.90 L.431 
.139 
.242 












6 . 1  
8.99 
44.8 
- 1 . 5  
9 . 2  
3 .92  
39 .0  
- 1 . 3  
6 . 7  
3.84 





3 .3  
5.75 
1.128 92.0 .e66 1.351 350.5 510.7 .992 1.TllA 9 9 . 6  ,696 
-842 110.9 , 4 8 5  1.166 206.4 297.7 -6OlA l . ? 3 1 0  70.7 1.375 
1.238 112.2 .392 .e23 263.6 500.4 .500 $.146A 109.7 e809 
7.09 5.27 14.86 1/1/2 23.6 31 .1  19 .2  e267 6.009 15.3 
1.131 90 .1  .268 1.355 359.4 509.6 .992 1.717A 100.0 .697 
1.226 110.7 .566 .BO6 263.5 505.9 .Si1 1 . 1 O O A  106.4 e871 
7.15 5 .19  13.98 1/1/2 21.9 37.0 22.6 . S i 0  5.111 11.3 
.a50 i i 0 . 7  .473 1 .181  207.7 303.2 . W ~ A  i . r v ~ o  72.5 1.370 
-1.6 
1.7 
-3 .3  
L64.2 




-30.5 258.1 .175 
4 . 7  343.2 ,474 
1.6 154.8 .33L 
-13.5 94.60 1.338 
-LS.O L59.4 .176 
5.C 343.7 .A40 
-1 .2  l S O . 5  .e67 
-6 .6  91.10 I . t 7 6  
4-0610 4-9870 . I 3 8  123.0 35.6 1.6 1.133 88 .1  .271 1.353 9 . 1  149.3 .9870 1.720A 100.2 .696 . I  -23.4 2 5 9 . 1  .100 
4-9930 5- 57.3 a233 175.0 -1 .1 -1.1 .656 110.6 .464 1.192 206.8 307.9 .639A 1.7450 74.1 1.382 1.8 5 . 7  343.9 .412 
5- 97.6 5- 190 .412 9 .8  7.8 2.8 1.220 109.6 .344 .793 263.4 511.9 .520 1.066A 103.1 .656 -3.2 -3 .6  160.6 .e46 
12 .11  8.96 3.09 3.81 7.21 5 .07  13.29 ~ 1 1 2  21.7 43.9 25.8 .354 4.479 8.4 L67.4 -4.8 9 9 - 6 0  1 . 9 3 1  
1 1 5 . 1  32.6 
174.0 -1.0 




1 5 . 0  5 .3 
9.40 4.44 
4-9660 4-9870 .153 
4-9930 I- 59.2 .231 
5- S 9 . t  5- 200 .390 
12.94 
4-9690 4-9870 . l a 1  
4-9930 5- 60.5 .229 
5- 60.5 5- 210 ,376 
13.29 
1 . 5  1.133 85.8 .276 1.347 19.8 149.9 .9750 1.719A 100.3 .694 .I -21.8 P59.0 .Id+? 
-1.2 ,661 110.6 .4S7 1.201 209.7 311.7 ,6521 1.7500 7S.3 1.384 1.8 6 .1  343.9 . S O 0  
2 .3 1.214 108.7 .327 .764 263.2 118.5 .528 1.041A 99.8 .644 -3 .2  -5 .3  160.6 a913 
3.85 7.25 1.00 12.76 1/1/2 22.5 52.9 28.7 .394 4.034 6 .7  L68.5 -1 .2  101.40 1.197 
.1.3 1.132 83.2 .285 1.334 31.4 151.4 .9S40 1 .715A 100.3 .689 .8 -20.6 2S7.4 .183 '' 
-1.3 .664 1¶0.5 .453 1.207 210.2 314.4 .660A 1.7540 76.2 1.386 1.8 6.4 343.6 . S I 8  
1 . 7  1.209 108.1 .310 . I 7 8  262.9 525.7 .532 1.023A 96.4 .e35 -3 .1  -5.8 157.7 -187  
3.88 7.28 4.91 18.40 1/1/9 24.2 64.9 31.0 .426 3.738 6.4 269.L 2 . 0  102.80 1.165 





















-317  183.7 




8 .3  
4 . 5 2  
1.1 
- 2 . 2  
9.0 
4.33 
- 1 1 . 2  
-1 .e 
9.5 





-1.9 1.100 99.0 
- . I  .S93 118.3 
8 . 1  1.367 123.1 

















1.292 311.1 529.0 
1.078 201.7 262.0 
1.134 265.7 478.4 








8 . 6  
.ore 







1.638h 94.0 .675 3.1 
1.7450 56.1 1.350 1.9 
1.841A 127.9 1.071 -L.9 
. lo5 20.301 101.0 L47.0 


















, 9 3 1  
-2.5 1.106 97 .1  
-.3 .614 117.0 
3.4 1.329 120.5 
2.99 6.4Q 7.Pl  
1.303 321.5 525.0 
1.109 204 .1  270.6 
1.016 265.3 481.9 
2/1/E 40.0 '11.4 
~ i . 3 1 2  328.3 522.8 
I l . 137  206.4 E76.V 
-940  264.9 485.7 
' L f 1 / 2  41.0 L0.0 
1.645A 95.0 -080 3.0 
1.7560 19.9 1.360 1.6 
1.586A 124.2 1.021 -3.L 
-128 17.315 83.3 t01.9 
1.633A 9 5 . 8  ,684 9 . 0  1.0 L94.8 
1.7610 83.L 1.380 l e ?  3.4 3 4 0 . t  
i .4LOA lL0.8 .978 -3.3 10.5 136.L 
. i 5 8  ir.ioe 40.2 e 3 s . i  -39.4 8 e . v ~  
-4.0 t51.L 
3 .1  338.5 . 13.4 131.0 
-6E.7 8 4 . t L  
4-9880 .169 130.7 
B- 43.4 .300 161.3 
94.34 81.01 
s- teo ,622 347.6 
-4.2 1.111 96.4 
-.I ,632 116.0 
S . 1  1.298 118.1 
3.29 8.69 6.70 
3.9 L.lL3 91.0 
-.0 .670 114.5 
3 .9  1.L40 IIIL. 
3.33 0.73 B.07 
4-0~00 
8- 53.0 
Y- 1 7 0  
a139 (43.9 
.e73 $75 .3  
.470 9.9 
18.S.L 9.99 
i . o w  01.11 .BQL - t .a  
1.8020 ro .9  11.385 1.1 
1.143A 110.0 . o w  -3.4 
,205 4 . 0 1 3  14.4 L04.6 
-83.1 ~ 5 0 . 3  
4 . 3  843.0 
i . 3  155.4 
1.331 35L.O SlO.? 
I 1.204 212.2 299.6 
E- 88.0 
2 67 
STOPOVER TIME 2 60 DAYS 1995 INBOUNC SWINGBY M I S S I @ N  D U R A T I O N  : 520 C A Y S  
1 1  JUN 1 9 9 5  
PERIH APHEL P S I  2 V 2 I 2 DECL2 RA2 SPEED2 
PERIH APHEL PSI  4 V 4 I 4 OECL4 RA4 EPEE04 
, PERIH APHEL PSI  6 V 6 I 8 OECLS R A 6  SPEED6 
KAPPA - A  E I N C  RAP DECLP ETA P E R I C  
MARS ARRIVAL G A T E  E z u g e e o  
- ___ . 
LAUNCH ARRIVE-SPEED1 R A l  -DECLl 
DEPART SWNCBY 5PEEDS R A 3  DECL3 
SUNGBY RETURN SPEEC5 R A 5  OECLS 
4-9660 4-9880 .127 129.5 4 1 . 3  
4-9940 S- SS.7 .268 173 .9  .D 
3- 5 5 . 7  5- I 8 0  .441 7.0 0 . 7  
13 .09  9 . 7 5  3.81 
- .- __ PRO? AERO--OVL - 
I 1  V I  
I 3  v 3  
1 5  v 5  
-OVA -- EVA 
2 . 4  1.126 
-1 .1  .678 
3 . 3  1.229 












SUN A SUN R 
1 . 1  155.9 
213 .6  3 0 5 . 2  
263 .9  505.1 
2 6 . 1  36.3 
I - .9920-1.676A 9 7 . 0  .693  - . 7  - 2 6 . 6  259 .9  ,159 
' .627A 1.811D 72 .8  1 .389  1 . 1  1.0 343.5  ~ 4 4 1  
.512 l . l O 5 A  1 0 6 . 7  . e 7 3  - 3 . 3  -1 .8  159.1  .e90 
I 23.9  .309 4 . 8 3 1  11.5 266.2 -0.1 97.90 1.163 
4-9870 4-9800 .134 i l 8 . 9  36 .4  
4-9940  5- 5 8 . 0  ,264 172 .7  . 2  
5- 50.0 5- 190 e413 1 0 . 7  7 . 9  
13.09 9 .11  3 . 8 7  
4-9680 4-9880 ,152  111 .8  32 .9  
4-9940 5- S9.9 ,262 171.0  .3 
5- 59.9 5- 200 .390 1 3 . 1  6 . 7  
13.28 9.05  4 . 0 7  
4-9090 4-9880 ~ 1 8 0  107.9 30.3 
4-9940 5- 61 .3  ,260 171 .3  . 4  
5- 81.3 5- 210 .375 1 6 . 0  1 . 4  
13-19 10.15 4 . 4 2  
1 .e 
- 1 . 2  
2 .0  
3 .30  
1 .120  
,683 
1.221 




6 . 8 2  
07.7 
114.1 
109 .4  
5.04 
0 5 . 1  
100.7 
5.78 
114 .0  
,260 1 , 3 3 2  11.0 151.0 
,477 1,231 214 .7  310.0 
, -344 .795 263 .8  511 .2  
13.34 1/1/2 26.0 4 3 . 0  
,266 1.324 21 .0  lJ6.5 
I ,471 1.241 215 .7  314.0 
' .321 .706 263 .6  517.7 
I 12.00 1/1 /2  2 7 . 1  5 1 . 0  
.9060 1.677A 9 0 . 0  
,644A 1.0100 74.4 
.521 1.069A 103.4  
21.3 .353 4.236 
.9730 1.678A 9 8 . 0  
a657A 1.82SD 71.7  
.529 1.043A 100.1  









. 1  - 2 3 . 4  2 6 0 . 0  ~ 1 6 1  
1 . 7  5 . 4  3 4 3 . S  - 4 1 3  
-5.3 - 4 . 0  161.4 e250 
267.6  - 5 . 2  100 .30  1 .145  
1 , 5  - 2 1 . 5  2s9 .1  . t o 2  
1 . 7  5 . 8  343.1 .390 
- 3 . 2  - 5 . 0  1 s i . r  . e t 5  
260.6  -1.6 102.40 1.109 
1.5  
- 1 . 3  
2 . 3  
3 . 4 t  
1 .3  
-1.3 
1 . 7  
3 .43  
1 .126  05.0 .e75 1.311 33 .4  150 .0  .950D 1.672A 9 7 . 9  .683  .0 - 2 0 . 0  2S7.1  -163 
-691 113.0 .466 1 .247  216.2 316.0 .665A 1.0280 16.6 1.591 1 , l  8.1 342.9 -371  
1.210 100.0 . S i 6  ,779  263 .3  524.9 .533 1.025A 96.0 .636 -3.2 - 6 . 5  1 5 9 . 1  . I 8 9  





6 . 1 3  
!S ARRIVAL DATE : 2449890 (21 4 
9 7 . 5  -256  1.294 S22.0 530.9 
12i .8  ,597 1.165 209.6 272 .7  
120.7 .570 1.034 261.0  4 0 1 . 0  
0 .33  21 .02  2 /1 /2  4 4 . 9  1 7 . 0  
IUN 19951 ___ 
,962  1.625A 93.1 
.469A 1.0570 5 9 . 9  
~ 4 4 4  1.623A 1 2 4 . 7  
7 .3  -125 15.?27 
a974 1.6301 93.9 
.515A 1.0710 6 3 . 3  
a460 1.44LA 121.0  
10.5 ,153 10.936 
,984 1.635A 9 4 . 8  
.554A 1.8010 66.3 
a475 1.317A 111.4  









149 .1  
84.6L 
8 7 . 5 L  
311 .e 
eo.ao 
4 . 7  
-1 .0  
9 . 2  
4 . 2 3  
-3 .3  - . 4  




4 . 2 1  
-23 .1  
- 1 . 9  - . 4  
5 .6  
e. 7 i  
4-9610 4-9090 -165 132 .2  
4-9950 5- 4 0 . 6  ,350 180.9  
3- 4 0 . 8  S- 130 ,693  342 .1  
15 .27  12.56 
4-9620 4-9090 a154 131.7 
4-9950 5- 4 4 . 3  a341 110.6 
14.87 11 .97  
4-9830 4-9890 a187 128.0 
4-9950 5- 4 7 . 7  .329 1 1 6 . 5  
1- 4 7 . 1  5- 1 5 0  . S i 0  3 5 4 . 1  
15.18 1 1 . 0 0  
4-9850 4-9890 -148  145 .6  
4-ssso 5- 33.0 ,315 173.2  
I- 53.9 5- 170 .470 3 .9  
14.17 11.11 
4-9680 4-9090 -128 126 .4  
4-9950 3- 58.4 , 3 0 8  1 7 1 . 9  
5- 5 8 . 4  I- 180 .443  8 . 1  
13 .77  10 .77  
5- 4 4 . 8  I- 140 .azo 340.0 
.so1 8 . 3  - 4 . 9  
1.315 1 . 7  5.0  
1.029 - 3 . 4  13.1 
18.0 260.7  -80 .0  
,664 4 . 2  - 1 . 4  
1 .302  1 . 7  3 .3  
.985 - 3 . 5  10.1 
37.9  cs9.s -3r.s 
,607 7.e 9.2 
i . 3 0 9  1 . 0  3.0 
m.0 t6o.a -25.8 
.949 - 3 . 1  7 . 0  





1 . 5 1 1  . 1 80 
* 5 7 0  
.456  









1 .303  
6.31 
i . i l 2  
.605 
1.270 




6 .47  
1 .122  
.113 
1.231 
6 . 4 1  
I .  124 
-710 
1 .223  
6 . 4 4  
9 6 . 1  ~ 2 5 2  1.802 329.1 120.1 
120.4  .560 1.193 212.4  281.1 
110.2  . S l 6  .951 261.4 404 .9  
7.00 19 .13  2/1/2 43.1  1 9 . 6  
9 4 . 8  .E49 1.309 336.5 5 2 5 . 7  
116.0  ~ 4 7 0  .e96  265 .0  409 .2  
7.34 l I . 5 2  2/1/2 4 7 . 3  2 2 . 6  
119.5 ,546 1.220 2 1 4 . 0  200.0 
-5 .T  
- . 7  
4 . 9  
3 . 3 ?  
10.0 
.o 
9 . 4  
4 .OD 
4 . 9  
-1 .o 
3 . 9  
3 . 0 6  
91.3 -246  1.318 353.3  522.6 .993  1.643A 91.1 ,691 -3.2 -39.1 237 .5  , 2 4 S  
110.3  -515 1 .264  210 .7  302.4 ,6131 1.9140 7 l . e  1.399 1.6 4 . 3  342 .3  ,470 
112.3 .396 ,031 284.4 4 9 0 . 9  ,502 1.1601 110.4  ,695 -3.1 .S 1 5 5 . 0  e342 
7.11 11.05 1/1/2 34.7 30.3 22.0 .e63 1.230 15.2  L64.7 - 1 3 . 4  90.40 1 . 1 1 1  
117.9 .504 1.201 220.3 306.1 . 6 3 5 A  1.9270 1 3 . 2  1.403 $ . E  4 . 7  341 .3  -443  
1fO.0 .360 .012  264 .3  504 .3  ,313 1.1lOA 1 0 7 . 0  e678 -3.4 -2.0 159.0 . e95  
6 . 9 0  14 .13  1/$/2 30.0 35.5 25.9 ,307 4 . 4 1 0  1 1 . 5  t66.2 -0.1 9 S . i O  1.061 
69.5 .e46 1 . 3 i e  2.8 i 6 i . s  .sszo i . 6 4 5 ~  9 1 . 7  ,691 -.a -27 .0  259 .7  . m e  43.0  
3 . 1  
0 . 0  
3.70  
37 .0  
2 . 6  
-1 .1  





1 . 4  




07.1  .251 1 . 3 1 3  1 2 . 6  182 .0  
117.6 ,496 1 . 2 9 4 ' 2 2 1 . 1  313.1 
109.8 -343 .?SO 264.2  510.3 
8 . 0 7  1 3 . 4 0  t / l / 2  30.6 42 .1  
.9050 1.645A 95.8 
.852A 1.9360 7 4 . 6  
-522 1.0731 103.7  
29.6 .312 3.913 
,9710 l.644A 95.0 
.I30 1.046A 100.5 
, 0 0 4 ~  1.9430 t6.e 
38.0 .so1 a . m i  
.a90 . I  -e3.3 c5s.r ,144 
1.406 1.0 5 . 1  342.1 - 4 1 5  
.e60 -3 .3 - 4 . 1  162.3 .tSI 
6 . 7  t 6 T . S  - 5 . 5  101.80 1 .026  
.687 .6 -e0.9 250.6 . l 4 S  
1 .408  1.6 5 . 1  341.7 ,390 
.646 -3.3 -a .4  i e t . 8  




4-9080 4-9690 .151 108.0 
4-9910 5- 00.0 -301 1 7 0 . 2  
13.90 10.01 
4-9890 4-9690 ,100 205.6 
0-  eo.@ s- LOO ,390 1 4 . 9  
4 - 9 ~ s ~  5- 9e.a .e99 109.7 
6- 6e.a I- 210 .a74 17.3 
14.22  11 .18  
32 .0  






6 . 4 6  
05 .3  .e57 1.507 23.5 i6e.7 
108.6 .sea .?ea 204.1 5is.a 
117.4  ,491 1.304 222.4 317.1 
6.00 12.61 1/1 /e  se.2 50.1 
30.0 
I e4 
5 . 4  





I .  122 . 725 
6 . 4 8  
i . r i e  
2 68 
STOPOVER TIUE : 60 DAYS 1995 INBOUND SWINGBY 
-___ 
LAUNCH ARRIVE S P E E O ~ -  
DEPART 8WNGBY EPEE03 
OWNGBY RETURN SPEEDS 
PROP- 
-. . - . 
UISSION OURlTION : 560 C A Y S  
UARS ARRIVAL OATE E 24498PO 
12 APR 1995 
2 - V  2 I 2 OECL2 AI2 3PEEC2 
4 V 4 I 4 OECL4 R A 4  SPEEO4 
6 V 6 I 0 OECL6 R A 6  SPEEO6 
INC RAP OECLP ETA P E R M  _ _  
UARS ARRIVAL OATE = 2449820 112 APR 1995) --- - - 
R A i  - 0 ~ L i l T  7 I s i  TTCCEKSUA- T H E ~ ~  THETZ PERIH -APHEL PSI 
RA3 OECL3 1 3 V 3 PSI  3 ECCEN SUA THE13 THE14 PERIH APHEL PS1 
R A 5  OECL5 1 5 V I PSI 5 ECCEN SUA THE15 THE16 PERIH APHEL PSI  














5- 31 .1  
5- 120 
.296 109.7 
. Z S l  200.7 
.713 328.9 
1 5 . 3 5  11.80 
.e84 116.1 
,231 199.4 
. E 5 0  335.3 
14.99 11.06 




-2.3 1.093 105.4 .336 1.290 292.3 517.9 .E57 1.7244 100.4 .655 2 .5  -7.5 224.9 .le9 
-a2 .SO7 92.8 ,584 1.028 182.0 263.2 .427A 1.8280 58 .0  1.334 2.0 3 . 1  326.5 *7iZ 
4.6 1.330 121.6 .580 1.016 262.8 483.0 ,427 1.60611 125 .4  1.023 -1.6 17.9 120.8 -611 
3.15 6.95 5 . 5 1  21.30 2/1/2 36.5 17.5 4.2 .118 27.569 84 .5  281.8 -62.4 04.5L 3.146 
-2.7 1.101 104.5 .334 1.314 296.9 512.9 .875 1.753A 102.2 .666 3.1  -7.6 230.7 -180 
-.O .527 93.4 . 5 5 1  1.050 182.8 270.5 .471A 1.6290 '61.3 1.341 1.9 3.5 331.4 -650 
4.'6 1.300 119.4 .530 ,942 262.6 486.3 .443 1 .44 lA  121.9 .982 -2.2 15.2 128.6 -539 
3.93 7.33 5.00 19.49 2/1/2 31.5 19.8 6.2 .142 10.604 46.0  249.0 -47.5 8 4 . 7 L  2.505 
-3.6 1.109 103.8 .334 1.340 301.6 508.0 .892 1.788A 103.9 -677 4.2 -6.3 235.8 .204 
-.2 -544  94.0 6523 1.071 183.6 277.5 . 5 l l A  1.6310 64.1 I.348 1.9 4 .0  333.9 e594 
4.5 1.276 117.2 .485 .891 262.3 490.1 .458 1.32% 118.4 .940 -2 .5 12.3 135.7 ~ 4 7 3  
4.36 7.75 4.59 17.92 2/1/2 28.4 22.5 9.1 .170 12.600 31.7 251.6 -30.9 06.9L 1.973 
-5.6 1.118 i02.7 .337 1.368 306.4 103.3 .907 1.829A 105.4 ,688 6.2 -2.1 239.0 -227 
- .4 -357 94.5 -500 1.088 184.5 284.1 ,544A 1.6320 66.6 1.353 2 . 0  4 .5  336.1 A 4 6  
4 3 I 256 115 2 .447 854 262.1 494 2 473 1.235A 114.9 .919 -2.7 9.2 142.1 .414 






















































.*lo 5 . 3  
1 4 . 7 5  8.16 
7.5 1.146 99.4 .352 1.465 322.7 490.3 .950 1.98OA 109.1 .722 -6 .4 -37.8 240.6 e272 
-1.0 . 5 8 5  95.6 .453 1.127 186.8 300.6 .617A 1.6370 72.4 1.364 2.1 6.3 340.3 -435 
3.2 1.220 110.6 .36O .794 261.8 509.4 .SO8 1.08OA 104.9 ,860 -2.9 -6 1 5 5 . 1  m269 
6.05 9.43 3.68 13.67 1/1/2 21.2 40.6 21.3 .317 5.399 9.2 261.7 -5.4 96.20 1.396 
, 4.3 1.155 98.1 .359 1.501 328.7 486.4 .962 2.0401 110.2 ,734 -3.1 -29.6 245.9 -276 
-1.1 ,590 95.8 .443 1 .135  187.4 304.7 .632A 1.6380 73.0 1.367 2.2 7.0 341.0 .410  
2.7 1.213 109.6 , 341  .783 261.6 515.5 .516 1 . 0 5 1 A  101.6 .E47 -2.9 - 1 . 5  356.4 ,232 
6.19 9.56 3.57 13.06 1/1/2 15.4 48.4 24.1 .357 4.793 7.6 263.3 -1.4 98.20 1 .354  
3 . 0  1.165 96.6 .368 1.537 335.0 482.9 ,972 2.103A 111.1 .744 -1.7 -26.0 240.6 -269 
-1.2 .594 96.0 .437 1.141 187.8 307.9 .643A 1.6390 74.8 1.368 2.2 7.6 341.4 ,302 
2.2 1.200 108.8 .327 ,776 261.4 522.3 .522 1.0301 98.2 .E36 -2.9 -2.7 1 5 5 . 1  -202 















A92 8.0  
14.71 8.22 
4-9650 4-9020 .190 156.0 26.2 2.4 1.174 94.9 .377 1.574 341.6 479.8 .981 2.166A~lll.9 ,754 - e 9  -24.8 250.5 e301 
4-9680 I- 56.7 .164 186.9 -9.1 -1.3 .596 96.1 ,433 1.144 188.1 309.8 .649A 1.6390 75.4 1.369 2.3 7.9 341.0 ~ 3 8 2  
I -  5 6 . 7  5- et0  -382 9.9 5.2 1 . 7  1.204 108.4 .320 .770 260.9 529.0 .524 l.Ol6A 94.7 .E27 -3.0 -2.4 150.6 -181 
14.81  8.00 4.55 6.01 10.16 3.46 12.33 1/1/2 8.0 72.7 20.2 .413 4.104 8.8 265.1 5.6 100.70 1.282 
4-9670 4-9620 .180 147.0 25.9 1.8 1.188 90.7 .396 1.637 357.4 47S.3 ,989 2.284A 113.3 .770 .O -22.9 252.9 ,323 
4-9060 5- 54 .4  -168 190.2 -8.8 -1.1 .591 95.9 .441 1.137 187.5 305.6 .635A 1.6380 74.1 1.387 2.2 7.1 541.1 e 4 0 5  
5- 54.4 5- 230 .405 8.0  2.0 .7 1.198 109.7 .339 .761 257.3 549.1 .SO3 1.020 8 5 . 4  .e13 -3.1 5.0 131.0 -198 
15.36 P.97 4.42 7.39 10.76 3 .55  12.15 1/1/2 5.6 112.3 27.3 .366 4.289 11.9 203.7 10.9 U0.40 1.185 
- MARS ARRIVAL DATE = 2449830 122 APR 1995) ~ 
-2.0 1.090 105.0 .327 1.278 292.4 522.4 ,061 1.696A 98.2 
-.2 ,509 96.3 .588 1.023 184.4 262.2 .422A 1.6250 57.7 
4.7 1.335 I22.0 .586 1.032 263.3 482.3 ,427 1.638A 125.8 
3.23 6.63 5 . 5 8  21.54 2/1/2 41 .1  17.1 4 . 3  .I16 26.570 
-2.4 1.097 104.1 .323 1.299 297.1 517.5 ,880 1.718A 100.0 
-.I .530 96.7 .514 1.047 185.4 269.7 .467A 1.6270 61.0 
4.7 1.304 119.6 ,535 .953 263.0 485.6 .443 1.462A 122.3 
3.54 6.94 5.06 19.69 2/1/2 35.3 19.4 5.9 .140 19.338 
-3.0 1.104 103.1 .321 1.321 302.0 512.8 ,897 1.745A 101.6 
-.3 , 548  97.1 .S25 1.069 186.5 276.9 .IOTA 1.6300 63.9 
4.6 1.279 117.4 .469 .898 262.0 489.3 .459 1.338A 116.0 
3.90 7.30 4.65 18.08 2/1/2 31.2 22.1 8.8 ,168 13.070 
4-9560 4-9030 
4-0890 I- 31.0 
5- 31.0 5- 120 
4-9570 4-9630 
4-9090 5- 35.9 
5- 35.9 5- 130 
4-9560 4-9630 
4-9890 5- 39.0 









-1.1 224.7 .153 
3.1 330.1 . T I 9  
17.7 121.2 ~ 6 2 1  








5 . 8 8  












-7.7 231.2 .168 
3.5 332.9 ,655 
14.9 129.0 .547 
-52.7 84.3L 2.567 
-7.1 236.5 . 1 6 4  
3.9 335.4 .599 
12.0 130.2 .460 





4-9590 4-9630 .253 126.1 .2. -4.3 1.112 102.1 .32l 1.344 307.0 508.2 .913 1.776A 103.1 ,680 5 .0  - 4 . 4  241.0 -203 
4-9690 5- 43 .4  .e03 194.1 -7.6 -.I .Sa3 97.4 ,501 1.087 167.5 283.6 .542A 1.6320 66.4 1.353 1.9 4 . 4  3 3 7  5 -5.9 
5- 43.4 5- 150 .I49 348.5 9.1 4 . 4  1.259 115.3 .450 -859 262.5 493.5 ,473 1.246A 115.3 ,923 -2.0 0.9 1 4 .  3 - 4 1 9  
14.20 9.07 5.53 4.33  7.73 4.34 16.69 2/1/2 29.5 25.3 11.9 .e00 9.648 24.4 255 .9  -23.5 $1 1 L  1.726 
4-9600 4-9830 .2S0 128.3 - 1 5 . 7  -7.7 1.120 101.1 .322 1.369 312.2 503.0 .928 1 . 8 1 O A  104.4 -690 8.5 3 . 7  244 1 .231 
4-9090 5- 4 6 . 7  .193 192.2 -7.5 -,6 .574 97.0 .482 1.103 189.5 289.8 ,572A 1.6350 68.7 1.357 2.0 4.9 339 2 .SO5 
I-  40.7 9- 160 .SO5 353.7 9.2 4 . 0  1.243 113.5 .415 . E 3 1  262.4 498.0 ,486 1.176A 111.0 ,899 -2.9 5.9 1 4 0 . 1  .365 
14.93 9.87 1.78 5 .00  8 .44  4.09 15.52 2/1/2 53.3 29.1 13.1 .e35 7.633 17.6 256.5 -16.3 9l.5D 1.562 
4-9630 4-9631 ,210 159. 
4-9090 I- 5 4 . 7  .I73 107. 
5- 5 4 . 7  I -  190 , 4 1 1  6 .  
14.02 6.4 
39.3 5.0 1 . 1 4 5  97.4 ,333  1.449 329.9 492.0 ,966 1.932A 107.7 .719 - 3 . 0  -32 .0  247.4 .I52 
-7.5 -1.1 .597 98.4 ,444 1.137 190.9 304.7 .632A 1.6420 73.8 1.367 2.1 0.7 342.1 ,411 
7.6 2.7 1.214 109.6 , 3 4 2  .I85 262.0 5 1 4 . 7  .517 1.054A 101.9 .649 - 3 . 0  -2.0 157.4 ,235 
4 . 8 4  5.53 8.91 3.05 13.11 1/1/2 17.0 47.4 24.0 .357 4.817 7.0 264.4 -2.1 96.20 1.361 
4-9040 4-9830 .le7 1 5 6 . 5  32.3 3.3 1.153 95.9 .338 1.476 330.5 488.0 .976 1,975A 108.5 ,728 -1.9 -27.9 250.5 .e60 
4-9890 5- 56.4 ,170 1 8 O . J  -7.0 -1.2 ,601 98.6 -437 1.143 191.4 308.1 .643A 1.6430 74.0 1.309 2 . 2  7.3 3 4 2 . 5  , 3 9 2  
5- 56 .4  5- t o 0  . S O 2  9.1 6.5 2 .2  1.209 100.6 .327 .778 261.0 521.4 ,523 1.0321 98.6 .E30 - 3 . 0  - 5 . 3  1 5 0 . 4  -204 
13.05 6.09 4 . 5 1  1.74 9.12 3 .58  12.64 1/1/2 12.7 57.5 26.4 .39Z 4.376 7.3 281.0 1 .8 99.90 1.324 
4-9650 4-9010 -173 153.0 29.3 2.5 1.160 94.2 . 3 4 4  1.101 343.6 485.9 ,984 2.0181 109.3 .735 -1.0 - 2 5 . 5  252.5 
4-9090 5- 57.5 .168 105.6 -7.6 -1.3 .604 98.7 ,433 1.147 191.7 310.1 .650A 1.6440 75.5 1.370 2 .2  7.0 342.6 ' * s a 0  
5- 57.5 5- 210 a 3 0 0  11.0 5.2 1.7 1.205 103.3 .319 .772 261.4 528.9 .526 1.018A 95.1 .e29 - 3 . 0  -3.2 152 .2  * l e 2  














.989 2.090A 110.5 
.639A 1.6430 74.5 
.SO0 1.018 06.2 
27.9 .379 4 . 1 5 5  
-864 1.674A 96.0 
.417A 1.6270 57.3 
.427 1.67lA 126.2 
4.6 . i l l  25.100 
.883 1.69OA 97.8 
.463A 1.6300 60.7 
,444 1.404A 122.6 

























133 .6  
99.10 




1.6 1.172 90.1 .357 
-1.2 -600 98.5 .440 
.7 1.199 109.3 .334 
6.43 9.81 3.61 12.47 
- UARS ARRIVAL 04 
-1.0 1.087 104.7 .319 
-.1 .Si5 100.1 .592 
4.0 1.341 122.2 .593 
2.95 6.36 5.73 21.78 
1.540 359.8 432.1 
1.141 191.2 306.9 
.763 258.1 547.6 
l/1/2 8 .5  109.5 
i l E  z 2449840 I 2 U 
1.269 292.1 526.8 
1.022 187.1 261.5 
1.049 263.7 401.5 
2/1/2 46.4 16.7 
4-9670 4-9030 
4-9090 5- 55 .0  
5- 51 .0  5- 230 
4-9560 4-9840 
4-9900 5- 32.8 
5- 32.6 5- 120 
4-9570 4-9640 
4-9900 5- 36.7 
5- 36.7 5- 130 
4-9500 4-9840 
4-9900 I -  40.3 






























331 .  I 
121.6 
85.5L 





























-0 .0  
0.9 
5.47 
3.3 -3.4 1.107 101.6 
-6.5 -.I .570 100.6 
9.2 4.4 ¶.e60 115.4 
3.29 3.66 7.26 4.46 
-7.6 - S . 3  1.114 100.5 
-6.L -.7 .Sa3 100.8 
9.2 4.1 1.246 113.6 
5.25 4.33 7.73 4.24 
-2.1 1.094 103.7 .313 
-.l .537 100.2 .557 
4.8 1.309 119.8 . I 4 0  
3.21 6.82 5.20 19.69 
-2.5 1.100 102.7 .310 
- . 3  .IS5 100.4 .526 
4.t 1.283 117.5 .493 








I W l / t  
1.287 297.3 522.1 
1.047 188.3 269.2 
.964 263.5 484.9 
2/1/2 39.6 19.0 
,658 







4-9590 4-9840 .2 
4-9900 5- 44.1  .2 
5- 44.1 5- 110 .I 
1s. 
4-9600 4-9040 .L 
4-9900 3- 47.4 . I  
S- 47.4 8- 160 - 5  
13. 
*-SOSO 4-9040 .I 
4-0eOO 0- 35.8 . l  
18. 













1.308 302.3 517.6 .901 1.710A 99.4 
1.069 189.6 276.5 . S O I A  1.6340 63.7 
.SO6 263.2 488.6 .459 1.352A 119.1 





,675 4 . 2  
i.353 1.9 
.927 -2.9 
25.9 2 I T . 2  
.683 6.L 
1.350 1.9 
.902 - 3 . 0  

































































- 5 . 8  241.8 .le2 
4 .3  338.7 -552 
0.6 143.0 -425  
-24.0 68.9L 1.736 
- . e  245.. .cos 
4.0  340.3 -506 
5 . 1  140.8 ,370 
-17.4 01.40 1.566 
e.5 343.0 ~ 4 1 1  
-2.4 890.3 .e36 
-2.8 08.80 1.356 
















1.410 ! 1.142 






8lOPOVER TIME 8 60 DAY5 
----__I- - - ._ __ 
.LAUNCH ARRlVE 8PEEOl R A I  OECLl 
DEPART SWNGBY 8PEEO3 R A 3  OECL3 
8WNGBY RETURN 8PEEO5 R A 5  OECLS 
PROP-AERO OVL -- 
4-9840 4-9840 . trs 116.0 36.7 
4-9900 5- S7.2 9 1 7 8  183.2 -6 .0  
5- 57.8 1- 200 . 391  10.1 8 . 6  
4-9850 4-9840 a160 151.4 32.6 
4-9900 5- 58.3 . i m  i82.s -6 .0 
5- IO.S 5- z i o  .379 12 .1  1.2 
4-9680 4-9840 -168  129.6 30.4 
4-0900 5- 40.9 ,221 193.3 -6.7 
I- 40.9 5- 240 ~ 5 9 8  353.4 .3  
14.15 9.00 4.23 
4-9680 4-9840 -166  129.6 30.4 
4-9900 5- 4 9 . 9  ,192 187.8 - 6 . 1  
14 .07  8.32 4 . 2 3  
I- 4 9 . 9  5- 240 . 4 r 6  3.5 . 3  
MISSION OURATION : 100 O A Y S  
WARS ARRIVAL OATE i 2 4 l 9 0 4 0  
2 M A Y  1995 
1 3 V 3 PSI 3 ECCEN SNA WET3 THE14 PERIH APHEL PSI 4 V 4 I 1 OECL4 R A I  SPEEC4 
1 5 V 5 PSI 5 ECCEN SHA T H E T S  THE16 PERlH APHEL PSI 6 V 6 l 6 OECL6 RA6 1PEEC6 
O V A  EVA OVO EVR TYPE SUN A SUN R KAPPA - A  E INC RAP OECLP E T A  PERIC 
1995 INBOUND SWINGBY 
_ - I . 
I I v i PSI I ECCEN-SHA-THETI THETZPERIH APHEL- PSI 2 - i  2 -  I 2 OECLZ R A Z  sPEEce 
_ _  ._ ____ -- . - 
3 .7  1.145 95.2 .si5 1.430 3 3 8 . 0 - 4 9 4 . 7 7  7.2 70A-106.0-. I14-- I t .  3 - 29 .6  252.1 -23.1 
2 .2  1 . ~ 1 0  108.7 .32r .779 262.2 520.6 . s t 4  1 . 0 3 4 ~  9 8 . 9  ,839 -3 .0  - 3 . 8  i s r . 8  .POI 
-1.2 ,611 101.4 ,439 1.149 195.3 508.1 ,644A 1.6530 74.9 1.371 2 .1  7.0 343.3 a391 
5 -09  8 - 4 1  3 . 7 1  12.67 1/1/2 15 .7  56.2 26.5 ,393 4.315 7 . 0  286.6 .9  100.00 1.319 
1.8 1.159 89.4 .327 2.471 2.2 129.0 .MSO 1 . 9 ~ 2 ~  107.8 ,728 .o -25 .3  258.4 .ess 
-1.2 ,611 101.3 ,440 1.148 195.2 308.3 .644A 1.6530 14.8 1.370 2.1 7.0 343.3 ,392  
a 7  1.200 109.0 -329 .765 258.8 546.4 ,513 1.016 8 6 . 9  . E l 7  -3.1 2.5 135.9 a i87  
S.61 9.00 3.75 12.40 l / l / 2  11.4 106.9 e8.S .391 4 . 0 6 3  11.1 P66.6 10.0 9 9 . 7 0  1.198 
1 . 6  1.161 87.0 .333 1.412 12.1 ie8.1 ,9820 1 . 9 6 3 ~  io8.z . reg  .4 - 2 2 . 3  es6.4 .e81 
- . 3  .ssr 100.4 .s26 1.011 189.1 271.1 , 5 0 8 ~  i .6340 6 5 . 9  s.348 1.0 3.8 356.9 .gee 
1.6 i s l e i  87.0 .333 1.412 12.1 i 2 8 . 7  .gezo i . 9 6 ~  10a.z .m .I - 2 2 . 3  250.4 .eel 
. i  1.195 i i 3 . z  .395 .75a 2.52.0 ~ 6 0 . 5  .458 1.057 17.6 .ear -3.3 $0 .5  122.3 . e n  
.2 1.190 119.2 .489 . T 5 1  243.9 566.6 .384 1.117 6 8 . 8  .BOO -3 .3  15 .2  114.5 e386 
5.75 9.13 4.76 15.96 1/1/2 11.4 140.5 16.9 .168 6.825 12.4 L 5 4 . 1  1 2 . 2  86.2L ,980 
-*8 -591  100.9 -471  1.118 192.8 294.5 .592A.1.6450 7 0 . 5  1.362 1 .9  5 . 2  3 4 1 . 3  .476 
5.75 9.13 4.08 13.74 1/1/2 11.4 131.8 22 .7  .e66 1.087 12.9 L81.8 12.6 93.20 1.085 - MARS ARRIVAL OATE = 2449850 (12 WAY 1995) - 
4-9560 4-9850 ,276 109.7 18.1 -1 .6 1.085 104.5 . 3 l 4  1.261 292.5 531.3 .e66 1.657A 93.9 e649 2.1 - 1 . 7  222.3 a128 
4-9910 5- 33.4 .270 195.0 -6.4 - .1  . I 2 4  104.2 ,597 1.024 190.1 260.9 ,413A 1.6350 5 7 . 0  1 .332 2.0 5 .0  533.2 ,734 
14.64 11.90 1.92 2.73 6.15 5.98 22.03 2/1/2 5 2 . 5  16 .3  4 .9  -112  L3.553 105.4 L 4 1 . 1  74.6 85.8L 2 . 5 1 9  
I- 55.4 8- 120 ,734 331.9 7 . 7  4 .9  1.341 1 ~ 2 . 4  .eo0 1.061 264.2 480.8 . 4 z r  i . 7 0 7 ~  1 ~ 6 . 6  1.045 -2 .3  1 7 . 1  i e 2 . o  .e40 
4-0510 
4-9910 
8 -  37.4 
4-9580 
4-9910 

























4-9010 .257 113.9 13.7 
5- 37.4 ,249 192.8 -6 .0  
5- 150 ,667 538.1 8 . 5  
13.99 11.05 5.60 
4-9850 .e41 121.8 10.1 
5- 41.L .e32 190.6 - 5 . 6  
18 .55  10.37 5 . 3 1  
¶-  44.0 .220 188.3 - 5 . 2  
5- 150 . 5 5 5  350.3 9 . 3  
15.29 9.83 5.10 
I- 140 .eo7 344.6 9.0 
4-ueso .zer 128.3 5.8 
4-9850 









5- 5 7 . )  
1- LOO 
4-9810 


















13.96 . 1 89 
* 190 
.391 
lL .83  
.150 








. I 9 8  
,448 
13.30 
. 4 n  
129.5 






9 .51  
181 .o 
8 .1  
9 .21  




l T 9 . 2  









173 .7  
i m . 9  
179 .1  
-2 .3  
-4 .8  
9 .5  
4 . 9 6  
-20.2 
-4 .6  
9 . 1  
1.20 
- 4 . 3  
7 . 7  
5 .12 
42 .1  
- 4 . 2  
6 .6  
4.27 
36 .2  









. 3  
4 . 1 8  
57.3 
4-9soo 4-0860 . e 7 2  t 0 9 . 0  16.7 
I- 3 4 . 1  5- 120 . 7 4 i  332.9 7.8 
14.79 i 2 . 2 3  s.as 
4-9S20 5- 31.1 a 2 8 5  192.2 - 5 . 3  
4-9S70 4-9860 .P I2  116.0 14.6 
4-9920 1- 38.L e264 169.9 - 4 . 8  
9- 38.2 I- 130 .672 339.4 8 .6  
14.05 11.34 5.51 
-1 .(I 
- . e  
4.9 
t . 9 4  
-2.1 
- . 4  
4 .8 
3.18 
.886 1.668A 95.7 
.48lA 1.6400 60.4 
-444 1.507A 123.0 
5.0 . i s 5  i 9 . r i s  
.go5 i . 6 ~ 2 ~  9 7 . 3  
.503A 1.6450 6 3 . 5  
.459 1.368A 119.5 









2.4 - 7 . 1  
1 . 9  3.3 
- 2 . 6  14.4 
2S8.1 - 6 1 . 6  







84.0L 2 .532 
e37.0 . 1 5 1  
337.9 ,607 
131.0 ,493 
86.2L L . 0 3 9  
-2.7 1.103 101.2 ,297 1.310 308.0 518.0 .922 1.699A 9 8 . 7  .671 3 .6  - 6 . 5  2 4 2 . 3  . l o4  
-.I ,582 104.0 , 5 0 7  1.095 194.5 283.3 .54OA 1.6510 6 6 . 2  1 .355  1.9 4 . 1  339.9 . 5 5 5  
4.5 1.265 1 1 5 . 5  -456  .E70 263.3 492.1 .474 I.267A 116.0 .931 -3.0 8 .3  143.4 - 4 S l  
3.46 6 .86  4.73 16.95 2/1/2 34.7 24 .3  11 .6  ,195 9.814 27.2 2S8.3 -28.2 88.8L 1 . 7 2 6  
I . 6 r9  4 . 9  -3 .4 246.7 .ieo 
.go5 -3 .1  5 . 2  149 .1  . 3 r s  
19.7 ~ 6 0 . 7  -18.4 91.40 1.550 
.686 8.1 5 . 9  2 5 0 . 1  .e09 
I 1.365 1 . 9  5 . 1  342.4 . 4 r i  
.E84 - 3 . 1  2.2 153.8 ,524 
1 14.5 2 6 2 . 9  -12.5 94.00 1.447 
1.360 1.9 4 .6  341.3 . 5 1 0  
8.7 i . i s o  9 6 . 1  .293 1.319 332.4 503.4 .9 r4  1 . m ~  102.9 .699 -7.4 - 4 6 . 0  241.2 .zzo 
2.8 1.217 109.6 .343 ,189 262.7 515.2 ,519 1 . 0 6 0 ~  102.5 - 3 . 1  -2.8 159.1 . e 4 1  
4 . 7 5  8.13 4.09 13.20 w i / z  30.6 45.5 24.3 ,355 4 . 7 5 6  8.0 266.3 - 3 . 6  98.50 1.335 
4 .2  1.138 94.6 ,295 1.594 339.5 500.6 .983 i . 8 0 ~ ~  103.6 .res -0.8 -32 .1  e a 5 . r  .e12 
- 1 . 1  .619 104.2 ,450 1.151 198.9 305.5 .634A 1.6690 7 1 . 8  1 .371 1.9 6 . 2  343.6 .411 
-1.2 .623 104.3 ,443 1.159 199.6 309.1 .646A 1.6720 75.0 1.373 2.0 6.7 343.9 .391 
2 .2  1.212 108.7 .327 -781 262.6 519.9 .S25 1.036A 99 .2  .E41 - 3 . 1  - 4 . 3  lJ8.8 .e09 
4.54 7.93 4.03 12.70 1/1/2 19.4 55.1 26.9 ,394 4.297 6.8 287.4 .2 100.30 1 . 2 9 8  
1.8 1.148 88 .9  .so4 1.420 4 .7  13S.9 .go90 i . 8 i i c .  105.1 . r i d  .o - ~ 3 . 4  2 5 7 . 8  .e27 
-1.2 .e24 104.5 -442  1.160 199.7 309.8 , 6 4 8 ~  1.6120 7 5 . 2  1.314 2.0 6 .0  343.9 ,387 .I 1.20i 108.8 ,325 .766 2ss.s 545.2 ,517  i . o i s  8 7 . 5  . a i 8  - 3 . 1  1 . 4  i 3 0 . 0  . l e 3  
4 .91  8 . 3 0  4.01 12.35 1 /1 /2  14.5 104.0 29 .3  .401 3.952 10.5 L67.7 9.4 100.40 1.185 
1 . 6  1.110 88.5 ,309 1.418 14.8 136.0 .9800 1.8S6A 105.4 . T I 3  .4 - 2 2 . 2  267.6 .E31 
-1.0 . 6 i o  104.1 ,463 i . i 3 r  $97 .1  299.4 . 6 i i i  1.6640 71.5 4.367 1.0 (1.5 342.0 , 4 4 8  .I 1.197 1 1 1 . 8  . 3 n  .760 214.3 558.0  .4rr 1.044 79.9 .e10 -s .3  6 . 2  i e a . 9  .zao 
9 . 0 1  8 .39  4 .22  13.29 i / i / z  14 .8  i 2 r . e  2 4 . 7  .300 4.669 12.6 264.4 1 2 . 2  9 s . w  1.090 ~- WARS ARRIVAL OATE : 2449860 (22 MAY 1995) - 
- 1 . 4  1.084 104.4 ,310 1.256 292.4 535.7 .E67 1.6AAA 91.9 .650 2.0 - 4 . 3  ZPO.1 . l i e  
- . O  .539 108.7 .603 1.032 193.1 260.8 . l l O A  1.6540 56 .6  1.335 2 . 0  2 . 9  3 3 4 . 5  a 1 1 1  
5 . 1  1 .S53 122.6 .6or 1.087 264.7 480.0 , 4 2 1  1 . 7 4 6 ~  1 2 7 . 0  1.053 -2 .5 16.8 122.4 , 6 5 0  
2.56 5.98 6.37 22.29 2 1 i / z  59.4 15.9 5.2 ,109 22.183 107.9 243.8 72.1 8 0 . 0 ~  #.SIB 
-1 .6  1.089 103.1 .300 1.269 297.6 531.3 .a89 1.6501 93.7 .656 2.3 -6 .3  229.2 ai27 
- . Z  .562 108.1 .567 1.060 195.2 268.8 .4S9A 1.66OC 60.2 1.S44 1.9 3 . 3  330.9 ,672 
5 . 1  1.318 120.1 . 5 5 1  .988 264.3 483.4 . A 4 4  1.532A 1 2 3 . 4  1.007 - 2 . 8  1 4 . 1  130.2 . 5 7 1  
2.71 6.12 5.83 20.29 2/1/2 30.4 18.2 3.9 .133 19.320 6 4 . 9 . 2 6 0 . 6  -64 .1  81.OL 2 . 4 3 6  
4-9500 4-9860 
4-9920 5- 41.9 
5- 41.0 1- 140 
4-9590 4-9860 
4-9920 5- 45.4 
5- 45.4 I- 110 
4-9600 4-9060 
4-9920 5- 48.7 
I- 4 8 . 1  5- 160 
4-9610 4-9860 
4-99LO S- 51.7 
1- 51 .1  5- i ro  














. * I 3  
13.22 
121.6 11.8 -1.8 1.094 102.0 
10.64 9.21 2.90 6.31 5.43 
181.4 -4 .2  - .4  ,582 107.8 
345.5 9.2 4.9 1.290 117.8 
126.3 7 . 0  -2.2 1.100 100.8 
185.1 -3.8 - .6  .S9? 107.6 
331.2 9.4 4 .6  1.268 111.6 
1 1 0 . 0 7  4 . 9 6  3.13 6.54 5.11 
129.7 1.6 -3.0 1.106 9 9 . 6  
I 182.9 -3.4 -.I .MI 107.5 
' 356.4 9.4 4.2 1.250 113.0 
9.64 4 . 7 8  3.40 6.80 4.86 
130.8 -10.3 -4.0 1.112 90.4 
, 1.1 9.L 3.8 1.231 112.1 
' 9.4L 4 .71  3.79 7.19 4 .71  
I 1ao.o -3.0 -.e .se i  107.4 
4-0610 4-9860 e160 117.9 49 .1  
4 -es~o  I- 18.13 .tor 176.0 -2.1 
S- 56.6 5- LOO .391 11.9 8 . 7  
1L.W 8.89 4.26 
4-08SO 4-9860 .143 146.6 40.2 
4-OSLO I- 59.0 .LO9 176.1 -8.5 
6- S9.0 0- L10 .377 14.0 5.1 
1L.40 0.86 3.91 
,293 1.284 302.9 521.0 .go8 1 . 6 5 9 ~  9 5 . 2  .663 2.7 - 1 . 1  236.5 
, 3 3 7  1.085 196.9 276.5 .503A 1.6670 63 .3  1.352 1.8 3.8 S S 5 . 9  
.SO2 .922 264.0 4 8 7 . 2  .459 1.384A 119.8 .968 - 3 . 0  11.1 117.4 
6.16 2/1/2 43.5 20.8 8.6 .161 13.362 40.6 257.6 -39.9 8 8 . l L  
.287 1.298 308.4 522.9 .92S 1.6711 9 6 . 6  .669 3 . 2  - 6 . 8  242.4 
.512 1.107 198.1 283.7 .54OA 1.6740 6 6 . 1  1.359 1.8 4 . 0  340.8 
.459 .e76 263.7 491.4 .4 r4  t.zreA 116.3 .935 -3 .1  8 .0 i 4 s . o  
7.08 e / i / e  38.5 23.9 11.0 . i s 3  9.730 t 8 . 1  219.3 - 1 7 . 1  8 0 . 9 ~  
.e83 1.313 314.1 519.0 .941 1.685A 9 7 . 9  .676 4 . 1  -4 .9  247.1 
.493 1.127 200.1 290.4 .572A 1.6810 68.5 1.364 1.8 4.5 342.0 
,422 .a43 263.5 496.0 .406 1.199A 112.8 .900 -3.2 4 .9  149.6 
5.02 Wl/2 31.6 27.6 11.1 .e29 l t 5 8 6  20.4 261.6 -19.1 91.60 
. P e l  1.320 320.t  511.1 .9SS 1.701A 98.9 ,682 6 .0  - 6  251.0 
.391 ,820 P63.3 501.0 ,100 1.140A 109.4 .E86 -5.L 1 .9  154 .1  
4 .YO 2 / l / 2  36.1 32.1 16.5 .e89 6.224 11.0 t 6 3 . 6  -15 .1  94.LO 











~ 3 2 8  
.406 
. sno 
, 4 3 7  
. ~ r o  
. i 79 
5.1 1.129 94 .1  .279 1.366 340.9 108.1 .985 1.1471 101.3 .690 - 3 . 6  -36.1 214.4 . I O 1  
-1 . t  ,640 107.3 .440 1.175 204.5 310.2 .640A 1.7020 75.1 1.370 1.9 6 . 4  344.1 ,591 
t.3 1.213 108.7 - 5 2 1  ,782 262.9 519.2 .526 1.03OA 01.1 ,843 -3 .1  -4.8 l S 9 . 6  . E l l  
, 4.09 7.49 4.43 I t . 7 3  1/1/2 24.1 54.0 t 7 . 6  ,394 4.194 6 .7  260.1 -.6 100.70 1.259 
' 3.1 1.134 92.4 .LOO 1.376 346.6 S04.5 .990 1 .76 l l i  101.9 ,701 -1.5 -L8.6 LS7.2 ,195 
-1.8 .643 107.5 .444 1.160 L04.6 3 1 t . 7  ,656A 1.7040 71.9 1.379 1.9 0.7 844.1 .117  ! 1.7 l .LO0 100.1 .a17 ,776 2 6 t . 1  526.5 ,950 1.022A 9 6 . 1  .633 -3.1 -5.L 156.4 . l e 6  * 
4.13 7.8s 4.19 1 t .88  l/l/t le.8 60.8 t 9 . 0  .4 t8  8.094 0.0 t 6 0 . 0  L.0 1OL.00 1.2CO 
270 
OTOPOVER T I M E  : 60 D A Y S  1995 INBOUNC SWINGBY WISSIClN OURATION f 560 0 1 1 9  
M A R S  ARRIVAL DATE : 2449860 
e2 M A Y  1995 . _ _ _  
LAUNCH ARRIVE EPEE01 R A l  
DEPART SWNGBY SPEE03 RA3 
SUNGBY RETURN SPEEOS R A S  
PROP AERO 
4-9670 4-9860 .140 121.6 
4-9920 5- 59.3 .206 116.4 
5- (19.3 5- 230 . 3 8 3  14.3 
12.66 8 . 3 4  
- -- . - 
OECLl I 1 V 1 PSI 1 ECCEN SMA T H E T l  THE12 PERIH APHEL P S I  2 V 2 I 2 OECL2 RA2 SPEE02 
OECL3 I 3 V 3 P S I  3 ECCEN SHA THE13 THE14 PERIH APHEL PSI 4 V 4 1 4 OECLI R A 4  SPEED6 
OECLS I 5 V  5 P S I  5 ECCEN SHA THET5 THE16 PERIH APHEL P S I  6 V 6 I 6 OECLI RA6 SPEED6 
- OVL_-OVA - € V i -  OVO--EVR___IYPE-SUN A-SUN R &PPA_-- :A - E _-INC --RAP -0ECLP ETA P E R I C  
34.4 1.6 1 .140  88 .5  .285 1.382 1 . 0  142 .1  
- 2 . 5  -1 .3  .641 107.3 .446 1.178 204.6 311.6 
2 . 0  . I  1.202 108.6 .322 .161 260.1 544.2 
3 .93  4.32 1.71 4 .41  12.31 1 /1 /2  11.9 102.3 
-9880 -1,176A 102 .6  
.653A 1.1040 15.6 
.520 1.014 88 .0  
30.4 .410 3 .011  
.704 . I  -23.4 2 5 8 . 9  .e02 
1.318 1 . 9  6.6 144 .1  a383 
.820 -3 .2  .3  139.9 . I 8 0  
9 . 1  268.6 8 .6  101.20 1.154 
4-9680 4-9860 .156 119.3 32.4 1 . 6  1 .141  86.1 .e90 1.311 17.4 143.0 ,9110 1.111A 102.8 . IO2 .4 -22 .1  258.5 .eo5 
4-0920 5- 5 5 . 0  .212 118.9 -2.1 -1.0 .630 101.3 .462 1.159 202.8 303.1 .624A 1.6910 12.8 1.313 1.8 5.6 3 4 3 . 1  ~ 4 3 1  
5- $ 5 . 0  5- 240 .431 9 . 7  .3  . I  1.199 111.0 .360 .762 255.1 156.1 .488 1.031 81 .3  . e l 3  - 3 . 3  6 . 1  128.5 .Z3l. 
13.05 8 . 6 1  4 .11  4.38 1 . 7 1  4 .56 13.04 1 /1 /2  18.4 124.6 26.5 .323 4.362 11.9 266.1 11.5 96.90 1.006 
MARS ARRIVAL DATE = 2449810 I 1 JUN 19951 __--- - - - -  -_________ - -  -_ 
4-9580 4-9870 ,210 110.0 11.3 -1.2 1.082 104.3 .307 1.251 292.2 540.0 
4-9930 5- 35.0 .307 189.2 - 4 . 1  - . O  .561 113.4 .610 1.048 191.3 261.0 
I- 35.0  5- 120 e749 334.0 8.0 5.3 1.360 122.8 .615 1.109 265.2 479.2 
15.22 12.18 5 . 8 2  2.44 5 .86  6.96 22.57 2/1/2 61.0 15.5 
4-9S10 4-9810 a248 116.1 15.4 -1.4 1.081 103.0 ,296 1.263 297.6 535.8 
4-9930 S- 38.9 .286 186.7 - 3 . 5  - .2  ,584 112.5 .573 1.078 199.3 269.4 
¶ -  38.9 5- 130 .619 340.4 8 .8  5.2 1.323 120.3 .556 1.001 264.8 482.7 
14.38 11.85 5.44 2.S3 5.95 6.40 20.Sl 2/1/2 51.0 11 .8  
.861  1.635 90.0 .652 1.9 
.409A 1.6810 56.4 r . 3 4 0  1.9 
.427 1.19OA 1 2 1 - 5  J.062 - 2 . 1  
5.4 . l o 1  21.099 F 8 . 0  245.8 
.890 1.631A 91.8 .651 2 .2  
.46OA 1.6950 60.0 1.350 1.8 
.444 1.558A 123.8 1.013 -3 .0  
6 .2  ,131 18.550 65.5 261.9 
-3 .2  217 .1  . l i e  
2 . 9  335 . r  - 7 4 9  
16.5 122 .8  -461  
12 .0  85.9L L.151 
-5.4 221.1 .118 
3.2 337.8 .619 
13 .8  130.6 . I 8 0  
- 6 4 . 7  84.OL L.290 
-6 .6  2 3 5 . 3  .123 
10.8 3 5 3 3 9 . 1  1 1.8 . a i r  so1
-40 .3  86.3L 1.883 
4-9580 
I- 4 2 . 1  
4-9930 
4-9870 




.61 1 346.5 
13.78 11.11 
12 .9  
- 2 . 9  
9 . 3  
5 . 1 2  
9 . 5  
- 2 . 3  
9.5 
4.811 
4 .7  
-1 .9  
9 . 1  
4 . 6 2  
- 3 . 7  
- 1 . 5  
9 . 2  
4 . 4 1  
- 1 . 5  - .4 
5.0 
2.68 
-1 .8  
- . 6  
4 . 1  
2.86 
-2.4 - .8 
4 .3  
3 .06  



























99 .3  
111.1 
113.8 
1 . 4 1  




.287 1.216 303.1 531 .7  .910 1.642A 9 3 . 3  .663 2.5 
.544 1.104 201.3 211.3 .504A 1.7040 63.2 1.358 1.8 
. S O 6  .930 264.4 486.5 .460 1.401A 120.2 ,913 -3 .1  
8.73 2/1/2 49.1 20.4 8 .9  el58 12.909 41 .1  258.5 
4-9590 
4-9930 
5- 4 6 . 1  
4 - 9 8 f 0  
5- 4 6 . 1  
S- 1 3 0  






, 5 1 5  311.3 
13.13 10.01 
.280 1.289 308.1 521.8 
.519 1.128 203.2 284.7 
,462 ,882 264.1 490.7 
1 .21  2/1/2 43 .2  23.5 
.e75 1.301 314.1 524.0 
. S O 0  1.149 204.9 291.5 
.424 .E48 2 6 3 . 8  495.3 
1.93 2/1/2 39.1 2l.i 
.928 1.649A 94.7 .669 2.9 
.542A 1.1140 6 6 . 1  1.365 1.8 
,414 1.289A 116.6 .939 - 3 . 2  
12.2 .190 9.404 28.4 260.1 
.944 1.659A 95 .9  .6 lS  3.5 
.S14A 1.1230 68 .5  1.371 1 .7  
.488 1.2OlA 113.1 .BIZ -3 .3  
11.1 -221 1.328 20.7 262.2 
-6 .8  241.9 .135 
3.9 341.e .562 
7 . 1  144.3 .442 










-5.7 247 .1  ,145 
.3lS - 84 
-19.4 91.90 1.433 
- 2 . 3  251.3 . l 3 8  
1 . 6  154 .8  ,332 
-13.5 94.60 1 .338  
4 . 3  6 342.4 150 .0  
4 . 1  343.2 .4 r4  
4-9870 




. I 7 4  1 .9  
13 .08  9.15 
.zoo 128.8 
.237 116.3 
.440 6 . 1  
13.16 9.84 




,211 1.314 320.9 520.6 
.485 1.166 206.4 291.7 
,392 .E23 263.6 100.4 
4.86 2/1/2 31.5 31 .1  
-6 .7  1.114 9 6 . 1  .268 1.325 121.5 511.4 
-1.0 .650 1 1 0 . 1  .473 1.181 201.1 303.2 
3.3 1.228 110 .1  .366 .806 263.5 505.9 
3 . 9 1  1.31 5 . 1 5  13.98 2/1/2 42.3 31.0 
.958 1.6701 96 .9  -680  4 .7  
.60lA 1.1310 10 .7  1.315 1 . 7  
.500 1.146A 109.7 .889 -3 .3  
19 .2  -267 6 . 0 0 9  15.3 264.2 
.970 l. ’68lA 91.8 .685 8.1 
.622A 1.1390 12.5 1 .319  1 . 1  
,511  1 . l O O A  106.4 - 8 7 1  - 3 . 2  
22 .6  ,310 5.111 11 .3  266.0 
4-9620 4-9870 
4-9930 5- 5 5 . 0  
I- 5 5 . 0  5- 180 
4-9640 4-9810 
4-9930 5- 59.9 
3- 59.e 5- 200 
4-9650 4-98YO 
4-9930 5- 60.3 
5- 60.5 5- 210 
4-9610 4-9070 
4-9930 5- 60.3 
¶- 60.3 3- 230 
4-9680 4-9870 
4-0930 5- 56 . r  
I- 56.7 5- 240 
-23.2 
-1.3 
8 . 7  
4.69 
8.0 254.4 .183 
5 .2  3 4 3 . 1  .440 
-1 .2  158.5 .e87 
-8.8 9 7 - 1 0  1 .216  
58.8 
-1.0 
6 . 7  
4.43 
4 4 . 8  
- . 9  
5.3 
3 . 9 2  






1 . 1  1.209 
3.69 1.09 
9 3 . 1  .266 
110.6 .451 
108.7 .327 
5 .00  12.16 
110.5 .453 
108.1 .316 
4.97 1 2 - 4 0  
92.11 .266 
1.345 342.3 512.4 
1.201 209 .1  311.1 
-184 263.2 518.5 
1/1/2 31.4 52.9 
1.351 350.5 510.7 
1.201 210.2 314.4 
,118 262.9 525 .1  
1/1/2 23.6 64.9 
.981  l.lO2A 
.652A 1.7500 
-528 1.041A 
2 8 . 1  .394 




99 .1  .693 - 5 . 2  
15 .3  1.384 1.8 
99.8 .a44 -3 .2  
4.034 6 . 1  268.5 
99.6 .696 -1.8 
76.2 1.386 1.8 
96.4 .835 - 3 . 1  
3.138 6.4 260.2 
-43.4 e53.9 ,180 
8.1 343.9 .590 
-5 .3  160.6 .213 
- 1 . 2  101.40 1.197 
-30.5 258 .1  .175 
8.4 3 4 3 . 8  .316 
- 5 . 8  157.7 .187 
2 .0  102.80 1.165 
-23.4 2 5 9 . 1  ,180 
6.3 343.0 .3re 
- . I  142.9 . t i r  
1.8 102.20 1.103 
.139 144.8 
-229  113.4 
,376 15.0 





- 1 5 3  115 .1  
.234 115.3 
,419 11.9 
13 .02  9 .17  
3 5 . 6  
-1 .0  
2 .1  
3.89 
1.8 1.133 88.1 .211 1.353 9 . 1  149.3 ’ .9870 1 . 1 2 O A  100 .2  .696 . I  
-1.3 .661 110.5 .454 1.205 210.0 313.8 .658A 1.1520 1 6 - 0  1.385 1.8 
. I  1.203 108.4 .S i9  .169 260 .1  543.1 .523 1.014 88.5 ,821 -3 .2  
3.81 1.21 4 .96  l e . 2 1  1/1/2 2i.7 100.1 32.0 -419  3.631 8 .9  L89.2 
1 . 5  1.133 85.8 .276 1.347 19.8 149.9 
-1 .1  .655 110 .1  .466 1.189 208.6 306.1 
. I  1.200 130.4 . 3 5 l  .164 256.9 554.5 
3.85 7.25 5.09 12.86 1/1/2 22.5 121.8 
32 .6  
- 1 . 1  
. 3  
4 - 0 9  
.915D 1.119A 100.3 .e94 .5 
~ 6 3 5 A  1.7440 1 3 . 1  1.381 1.8 
.496 1.032 82 .4  ,814 -3.3 
28.5 .343 4 . 0 6 2  11.1 261.3 
-21.8 259.0 .182 
5 . 5  343.8 ,419 
5 . 3  131 .0  . e l 9  
10.7 98.4D 1.049 
HAES ARRIVAL DATE : 2449880 I l l  JUM 19991 - ~ _ - -  
4-9570 4-9880 -245  116.S 1 6 . 1  -1.2 1.086 102.9 .292 1.259 291.5 540.3 -891  1.627 89.9 - 6 6 0  2 .1  -4 .2  224.3 .110 
1-9940 5- 39.6 .317 183.7 - 2 . 2  - .3  .614 117.0 ,585 1.109 204.1 210.8 .463A 1.1560 59.9 1 .360  1.8 3 .1  338.5 .666 
5- 39.a 5- 130 .686 341.1 9.0 5.4 1.329 120.5 ,563 1.016 265.3 461.9 -444 1 .5881  1 2 4 . 2  1 .021  -5.2 13.4 131.0 ,569 
15 .02  12.61 5.40 2.40 5.82 7.21 e0.15 E/1/2 64.5 11.4 6 . 6  .128 17.375 63.5 L61.9 -6L.7 8 4 - 9 1  L.095 
4-9160 4-9860 .224 121.1 13.9 - 1 . 3  1.090 101.6 .282 1.210 303.1 536.3 .912 1.628A 91.4 .665 2 . 3  -5.8 233.4 .116 
4-9940 5- 43.4 ,300 181.3 - 1 . 6  -.I ,632 116.0 .S53 1.131 206.4 218.1 .508A 1.1610 63 .2  1.368 1 . 7  3 .4  340.E .622 
5- 43.4 5- 140 ,622 341.5 9 . 5  5.1 1.298 118.1 . S i 1  .940 264.9 483 .1  .460 1.420A 120.6 .976 -3.3 10.5 138.2 . I 1 3  
14.34 11.84 5.06 2 . 5 0  5.92 6.18 18.92 2/1/2 55.5 20 .0  9.5 ,156 12.102 4 0 . 2  259.1 -39.4 86.7L i . 7 2 1  
4-9590 4-9800 
4-9940 5- 46.9 
I- 46.9  5- 150 
-205 126.4 1 1 . 1  - 1 . 5  1.095 100.3 -214 1.281 309.0 532.8 ,930 1.632A 92.8 ,670 2 . 6  -6 .5 240.7 . i 2 3  
.288 119.0 - 1 . 0  - . l  , 641  1 1 5 . 4  -530 1.163 208.6 286.3 .547A 1.1790 6 6 . 1  1.314 1 . 1  3.8 341.4 .166 
- 5 6 6  353.1 9 . 1  4.8 1.274 115.9 .466 .e88 264.5 490.0 ,415 1.302A 111.0 ,944 -3.4 7.4 144 .7  .A49 
3.86 11.23 4.18 2.63 6.05 6 . 4 1  11.36 W 1 / 2  48.6 23.0 13 .0  ,188 6.853 L8.0 2 6 0 . 1  -27 .1  89.1L 1.474 
.187 130.0 7.2 -1 .9 1.100 99.0 .268 1.292 315.1 529.0 .946 1.638A 94.0 ,615 3 . 1  - 6 - 0  246.5 . l s e  
.LBO 171 .0  ‘ - .6  - . 8  .660 114.9 , 5 1 1  1.185 210,s 293.3 .379A 1.1910 6 8 . 1  1.380 1 . 1  4 .1  342.4 .51(1 
,518 358.2 9 . 6  4.3 1.255 113.9 - 4 2 1  .8S2 261.2 494.6 .48% l.216A 113.5 ,915 -3.4 4 . 3  150.5 *590 
3.54 10.15 4.52 2.19 6.20 6.24 16.04 E / l / 2  43 .6  26.6 16.6 .e24 6.916 L0.6 2 6 2 . 1  - 1 9 . 3  92.60 
4-9600 4-9680 
4-9940 5- 5 0 . 1  
I- 50.1 5- 160 
4-9610 4-9680 
4-9940 5- 53.0 
I- 53.0 5- 110 
,173 131.9 1 . 1  -2 .5 1.106 9 1 . 1  .263 1.303 321.5 525 .8  .960 1.6451 95 .0  ,680 3.6 - 4 . 0  251.2 , 1 4 1  
-273  175.3 - . 2  - . 9  . S T 0  114.5 ,491 1.204 212.2 299.6 .606A 1.8020 10 .9  1.385 1 . 1  4.5 343.0 * 4 r 6  
a416 2.9 9.3 3.9 1.240 112.2 ,394 .E27 264.0 499.6 .501 1.153A 110.0 .a92 - 3 . 4 .  1 . 3  155.4 . 3 J r  
3.38 10.39 4.33 2.99 6.40 6 . 0 1  14.95 P/1/2 40.6 30.9 20 .3  .265 5.615 15.4 L64.8 -13.6 95.30 1.239 
4-9620 4-9680 
*-*e40 ¶- 55.7 
5- 5B.r  5- 180 
1 
,169 







110.1 -11.2 -4.P 
113.9 .O -1.1 
10.21 4 . 2 l  3.29 
195.0 70.4 11.1 
111 .8  .3  -1.3 
13 .1  6.1 2.3 
143.9 50.3 3.9 
171.3 .4 - 1 , s  
16.0 5.4 1.1 
9.65 3 . 9 9  3.33 
1.0 8 . 1  3.3 





























1.312 328.3 522.8 .912 1.653A 
1.219 213.6 305.2 .62lA 1.8110 
.e08 263.9 505.1 .512 1.105A 
2/1/2 41.0 36.3 23.9 -309 
95 .8  .684 5.8 
12.8 1.389 1.7 
4.831 11.5 L66.2 
91.1 .690 -9.6 
100.1 .648 - 3 . t  
3 .810 6 . ?  L68.6 
i o 6 . r  . a i 3  -3.3 










6 . 1  
-6 .5 





-21  * s 
s.5 










159 .1  
103.9)b 
o r . 9 0  








1 . % 0 9  . 1 5 8  
.%e9 
1.081 









































1.328 343.6 518.2 -989  1.461A 
1.241 215.7 314.0 .651A 1.8250 
.TO6 263.6 511.1 ,529 1.043A 
1/1/2 46 .2  51.8 30.4 -395 
1.333 352.0 516.1 .993 1.6731 97 .5  .69L -2.3 
1.241 216.2 316.8 .665A 1.6280 76.6 1.395 1 . 1  
.719 263.3 524.9 .S f3  1.025A 96.8 .e36 -3.L 
i / 1 / 2  28.4 63.4 32.9 .4C8 3.128 6.1 L89.4 
1.332 11.0 155.8 ,9860 1.677A 98.0 .OS2 . l  
1.241 216.2 316.8 .66SA 1.828D 76.6 1.393 1.1 
.1?0 261.3 542.0 .527 1.014 89.1 . 8 2 t  -3.L 
1/1/2 26.0 97.8 3 4 . 2  ,428 3.396 8.1 L69.3 
1.324 21.8 156.1 .9130 %.616A 98.0 -689  .I 
3.234 215.0 310.8 .647A 2.8210 74.6 1.392 1 . 1  
.766 258.0 513.0 ,104 1.028 83.4 .el6 -3 .3  
l / l /t  27.1 119.2 31.1 .361 3.733 10.1 L88.2 



















8 7 . 1  i i 6 . 9  36.4 1 .0  
171.2 .4 - 1 . 3  
11.0 9 . 1  .’I
9.80 3 . 8 1  3.38 
l l i . 6  32.0 1.1
172.6 .e - 1 . 1  
14.0 . 3  . I  
0.90 4.07 3.41 
E6O.O 





















MARS ARRIVAL DATE : L449890 I21 JUM 1991) 
4-9580 4-$590 ,221 121.9 14 .9  -1.1 LOIS 101.5 .*TO 1.265 303.1 540.0 .a12 1.618 8S.V -865  E.2 -4 .8 L3O.I  -108 
.4 281.1 .?+15A 1.5llD 6 3 . 3  g .  
.4 484.9 .*BO g.44LA lZ1.0 e 
.5 19.8 10.8 . i s 3  io.oae a 
271 
STOPOVER T1WE 60 D A Y S  
-. - 
LAUNCH ARRIVE SPEED1 
DEPART SWNCBY SPEED3 
SWNGBY RETURN SPEEDS 
4-9590 4-9890 .ZO1  
4-9QSO 5- 4r.7 .329 





I- 50 .0  
4-9610 
4 - 9 9 S O  
I- 53.0  
4-9620 
4-99SO 






I- a e . 8  
4-9690 




I- 1 7 0  
4-9090 








.162 130 .2  
.320 174 .7  
.521 3S9.2  
14.32 1 1 . I 4  
.165 132 .2  
.470 3 . 9  
14.05 11.33  
-154  131.7 
-300 171.9 
e443 8.1 
. s i 3  173 .e  
13.91 i i . o r  
,167 1LO.O 
.413 11.8 
14.49  11.1L 
.a04 170.0 
.148  143.0 
.E99 109.7 
e374 1 7 . 5  
13.81 10.18 
9 . 3  
. 6  
9 .8  
4 . 4 4  
4 . 7  
.9 
9 . 4  
4 . 2 3  
- 3 . 3  
1.1 
0.8 
4 . 0 9  
-13 .1  
1 . 3  
8.0  
4 . t 5  
S8.0 
1 . 4  
5 . 4  
4 .00  
MISSION DURATION : 560 C A Y 3  
W A R S  ARRIVAL CATE = 2449890 
21 JUN 1995 
I 1 V 1 P S I  1 ECCEN SMA T H E T l  THE12 PERIH -APHEL P S I  2--V 2 I 2 DECL2 R A 2  SPEECZ 
I 3 V 3 PSI 3 ECCEN SHA THE13 WET4 PERIH APHEL PSI  4 V 4 I 4 DECL4 R A 4  3PEEC4 
I I V 5 PSI  5 ECCEN SHA THETS WET6 PERXH APHEL PSI  6 V 6 I 6 CECLE R A 6  SPEED6 
DVA EVA DVD EVR TYPE SUN A-SUN-R KAPPA - A  E INC--RAP JECLP ETA _-PERIC 
- 1 . 2  1.094 100.1 ,270 1.271 309.1 5 3 7 . 3 - 7 9 3 2  1.619A 9 1 . 0  .675 2 . 4  - 5 . 9  230 .6  ~ 1 1 3  
- . T  e685 119.5 .546 1.220 214.8 288.8 .554A 1.8870 6 6 . 3  1.389 1 . 6  3 . 6  341 .2  . 5 7 0  
4 . 9  1.278 116.0  . 4 7 0  . e96  265.0 469 .2  . * I S  1.317A 117 .4  ,949 - 3 . 5  7 . 0  141.1 -456  
2 . 4 6  5.8? 7 - 1 4  17.52  2/1/2 5 5 . 0  2 2 . 6  1 4 . 2  -185 8.010 26.8 $260.0 -25 .6  90 .60  1 .301  
1995 INBOUND S W I N G B Y  
- .. - . - .- . - __  
____ ---_______ 
- 1 . 5  1 .098  
- . 9  .691 
4 . 4  1 .258  
-1 .9  1 .103  
-1.0 .IO6 
3 . 9  1 .243  
- t . o  1.108 
-1 .1  ,713  
3 . 4  1 . t 3 1  
L.9P 6 . 3 1  
-5.7 1 .112  
- S . L  ,718 
e .8  1 . t 2 3  
3 . 3 1  6 .77  
4 . 8  1.1tO 
- 1 . 3  .?e5 
1.00 6 .47  
e . w  1.99  
e .71  0 .13  
1.8 ; . t i t  
9 8 . 8  
118.8 
114.0 
I .30  
97 .5  
118.3 
112 .3  
7.11 
96.1  
117 .9  
110.8 
6 . 9 8  
9 4 . 6  
117 .6  
109 .6  





.262 1.285 315.4 
,529 1.241 217.0 
.430 .e58 264.7  
16.17 2 /1 /2  49 .0  
.e56 1.294 322 .0  
.511 1.264 2 1 8 . 1  
-396  .a31 P64.4 
15.01 2/1/2 4 4 . 9  
.e52  1 .302  329.1 
,504 1.281 220.3  
.36B . e l 2  2 6 4 . 3  
14 .13  2 /1 /2  4 3 . 1  
.496 1 .294  221.5 
,345 . I98  L64.P 
13 .40  W l / t  4 7 . 3  
.e49 1.309 336.5 
.e48  1.318 3$3.3  
.487 1 .110  tLS.0 
. s t 5  ,781 e e 3 . 8  
ac .49  i m c  34.r  
533.9 
296 .0  
493 .8  
2 6 . 1  
530 .9  
302.4 
498.9 





52s .  7 
313.1 
510 .3  




4 1 . 1  
.948 










P 5 . 9  
. s o 4  



























9 2 . 1  
68 .9  
113.8 
6 . 3 4 3  
9 3 . 1  
71.2 
110.4 
5 .230  
9 3 . 9  
73.L 
101.0  
4 .458  
9 4 . 6  
74 .0  
103 .  I 
3.913 
0 1 . 5  







I .  399 
.E95 
1 5 . 2  
.684 
1 . 4 0 3  
.el8 
11 .5  
,807 
1 .400  
.860 





2 . 8  
1 . 6  
- 3 . 3  
262.9 
3 . 3  
1 . 6  
- 3 . 5  
e64 .7  
4 . 2  
S .6  
- 3 . 4  
L 0 6 . L  
7 .2  
1 . 6  
- 3 . 3  
L I T .  5 
-3.L 
1.8 
- 3 . L  
tO8.L 
- 6 . 0  245 .3  
4 . 0  341.9 
3 . 9  1.71.0 
- 1 6 . 6  95 .60  
- 4 . 9  250.4 
4 . 3  3 4 2 . 3  
.9 115.0 
-1.3.4 96.40  
-1 4 254 4 
417 342:s  
-2.0 119.0 
- 9 . 1  99.10 
9 . t  ~ 7 . e  
1 . 1  34e.1 
- 4 . 8  16C.3 






















1995 INBOUND 3UINt8Y UXS3XON O U R A T l O W  = 600 DAYS 
WARS ARRIVAL O A T €  = 1449600 
23 UAll 1995 
STOPOVER TXUE 60 DAYS 
_ _  - _- - - 
LAUNCH ARRIVE 3PEEOl R A l  OECLl 
OEPART SWNG8Y SPEED3 R A 3  DECL3 
3WNGBI RETURN SPEEOS R A 5  OECLJ 
PROP AERO OVL - - _. -_ 
. - __ . __ 
- . __- -. ._ - _. -
x I v I PSI I ECCEN SUA - T H E T ~  THETZPERIH -APHEL PSI 2 - 5  z - I  e OECLZ R A P  ~ P E E O P  
I 3 V 3 PSI 3 ECCEN SWA THE13 THE14 PERXH APHEL P S I  4 V 4 I 4 OECL4 R A 4  8PEEOI 
1 5 V 5 P S I  5 ECCEN SUA THE75 THE16 PERXH APHEL PSX 6 V 6 X 6 OECL6 RA6 SPEED6 
O V A  EVA pOVD-EVRLYPE-SUN A-SUN RI(APPA---A- __ E -XNC --RAP OECLP E T A  PCRIC 
4-9140 4-9800 .340 9 5 . 6  1 7 . 0  
4-9860 5- 37.6  .215 200.2 - 9 . 2  
1 5 . 3 0  11.77 7 . 1 6  
5- 3 1 . 6  5- i 4 0  . s a 6  339.8 8 . 4  
- 2 . 1  1 .086  
- . 2  . 5 4 1  
4 . 4  1.268 
3.53 6 . 9 3  
-2.4 1.094 
- . 4  .553 
4 . 2  1.250 
3 .93  7 . 3 3  
107 .9  ,361 1 .268  283.5 519.4 -810 1.726A 100.9 .642 1 . 8  - 5 . 6  211 .1  -166  
8 8 . 5  ,520  1.081 178.6  279 .2  . S i @ *  1 .643  6 4 . 6  1 .351  2.0 4 . 1  330.7 - 5 8 6  
4 . 6 1  17.60 2/1/2 40.9  2 3 . 5  10 .0  .175 11 .426  2 6 . 4  248 .2  - 2 5 . 6  87.7L 1 . 8 2 6  
107.1  .359 1.294 287 .7  514 .1  .a29 1.759A 103.1 .655 2.3 - 1 . 0  218.1  . l a 6  
8 9 . 2  .498 1 .096  179 .2  285.4 . 5 5 0 A  1.642 6 7 . 0  1 .356  2 . 0  4 . 7  552.9 -559  
115 .0  .441 .843 261.3  495.7 ,472  1.215A 114.2 .911 -2 .S  9.9 141.1  .402  
4 . 2 9  16 .30  2/1/2 34 .1  26 .8  13 .2  .e07  8.724 19.6 L51.5 -18 .3  69.9L 1.598 
1 1 6 . 9  .478 .a76 261 .5  491 .6  . 458  1 . 2 9 ~  117.6  .938 -2 .2  1 2 . 9  134.8 , 4 5 9  
4-9150 4-9800 
4-9860 5- 4 1 . 2  
5- 4 1 . 2  5- 150 
4-9560 4-9800 
4-9860 1- 4 4 . 5  
5- 4 4 . 5  5- 160 
4-9S70 4-9800 
5- 4 7 . 1  5- 170 
4-se60 5- 4 7 . 5  
.328 102 .9  1 5 . 2  
,201 199.1 - 9 . 3  
.539 3 4 5 . 5  8 . 8  
1 5 . 1 4  11.21 6 . 9 2  
.318 109.9  12 .4  
.190 197 .9  - 9 . 6  
.498 350.8  8 . 9  
1 S . 1 5  10.16 6 . 7 3  
- 2 . 9  1 .103  106.4 .360 1.324 292.0  508.8 . e47  1.801A 1 0 5 . 1  .668 3 .0  - 7 . 4  223.9 - 2 0 6  
- . 6  .563 8 9 . 8  .480 1 . 1 1 0  179.8 291 .3  .578A 1 .642  6 9 . 2  1 .360  2.1 5 . 3  334.0 .498 
3 . 9  1 .236  113 .3  .408 . e19  261.1 500.3 .484 1 . 3 5 3 A  110.8 . e89  - 2 . 6  6 .9  146.4 -349 
4 .39  7 . 7 8  4 . 0 3  15 .20  2/1/2 29.1  30.9 1 6 . 2  .242 7.081 14.7 254.4 -12.7 9 2 . 1 0  1.474 
-3.8 1 .112  1 0 1 . 7  .364 1 .357  2 9 6 . 3  S03.6 .864 1 . 8 5 1 A  1 0 7 . 0  .682 4 . 0  -6 .5  228.7 .e27 
- . 7  . 5 7 1  9 0 . 3  .465 1.121 180.3 296.5 .6OOA 1.6420 7 1 . 0  1 . 3 6 3  2.1 6.0 336.3  - 4 6 5  
3 . 5  1.221 111.8 .381 .e01 261.0  505 .4  .496  1.107A 1 0 7 . 5  .870 - 2 . 7  4 . 1  1 5 0 . 7  a303 
4 . 9 1  8.30 3.83 14 .28  2/1/2 25.8  3 6 . 0  1 9 . 2  .E81 5 . 9 9 1  11.0 $56.9 -8.1 9 4 . 3 0  1.401 
.312 1 1 6 . 2  7 .9  
.181 196.7  - 9 . 8  
.463 351 .5  8 . 7  
1 5 . 3 4  10.43 6 . 6 0  __ - MARS ARRIVAL DATE = 2449810 ( 2 APR 1995) 
4-9530 4-9810 .349 88.2 
4-9670 5- 34 .4  .230 200.6  
5- 34.4 5- 130 .645 334 .6  
1 5 . 2 9  12 .33  
18.2 
- 8 . 9  
8 . 0  
7 . 3 5  
1 7 . 3  
- 8 . 9  
8 . 5  
7 . 0 1  
1 5 . 8  
- 9 . 0  
8 . 9  
6 . 7 2  
1 3 . 3  
- 9 . 1  
9 .0  
6 . 4 9  
9 . 1  
- 9 . 3  
8 . 8  
6 .30  
3 .0  
- 9 . 5  
8 . 3  
6 . 2 0  
-1.8 1.077 108.6  ,360 1 .236  279 .2  529.0 .790 1.681A 9 8 . 1  .627 1 . 4  -2.1 200.4 - 1 4 0  
- . O  .526 9 0 . 4  .549 1 .056  180.3 271.4 .476A 1.6350 6 1 . 6  1.343 1 . 9  3 . 6  329.7 .64S 
e . 9 6  6 . 3 7  4 . 9 8  1 9 . 3 0  2/1/2 56.3  20.2 6 . 5  .145 17.618 42.8 247 .4  -42.3 85.1L E . 4 0 5  
-1 .9  1.083 107.6  ,313 1.257 283.5 523.)  .a13 1.7001 9 8 . 5  .e38 1 . 7  - 5 . 0  210.3 .!I3 
- . Z  . 5 4 1  9 1 . 1  .522 1 . 0 7 5  181.0 278.3 .514A 1.6350 64 .4  1 .349  2 . 0  4 . 0  332.3 .590  
4 . 4  1 .272  117.1 .482 .883 261 .9  490 .8  .458 1.309A 118.0 .943  -2.4 12.6 135 .3  -466  
3.21 6 . 6 2  4 . 5 8  17.76 2/1/2 4 6 . 2  23.0 9 . 5  .173  12.035 29.0 e49 .9  -28.1 87.3L 1 . 9 0 5  
4 . 5  1 .29s  119.3 . x . 3  .932 262.1 481.1  .443 1 . 4 2 1 ~  122.5 ,976 -P.I 1 5 . 5  128.2 . s 3 i  
4-9540 4-9810 ,332 9 5 . 6  
4-9870 5- 38 .3  -213 1 9 9 . 3  
5- 38 .3  5- 140 .590 340.8 
14.80 1 1 . 5 9  
4-9550 4-9810 
4-9670 I- 41.9 
5- 41.9 I- 150  
4-9560 4-9810 
4-9870 5- 4 5 . 2  
5- 4 5 . t  5- 160 
4-9170 4-9810 
4-9870 5- 4 8 . 2  
5- 48 .1  5- $ 1 0  
4-9S60 4-9610 
4-9870 5- 5 0 . 0  
5- 50.9 5- 180 
.318 102.9  
.zoo 1 9 8 . 0  
.542 346.5  
14 .53  10.98  
3 0 6  109.8 
.189 196 .6  
.500 3 5 1 . 8  
14 .43  10 .49  
- 2 . 2  1 .090  106 .7  .349 1.280 287.8  5 1 8 . 5  .E34 1.726A 100.7  .649 2.1 - 6 . 8  2 1 8 . 2  e l 6 8  
- .4  . 5 5 4  9 1 . 8  .499 1 . 0 9 2  181.8 284.7  .547A 1.6360 6 6 . 8  1 .354  2 .0  4 . 6  3 3 4 . 6  - 5 4 2  
4 .2  1 . 2 5 3  1 1 5 . 1  .444 .e48 261.7  494 .9  .472 1.225A 114.6  .915 -2.6 9 . 6  141 .6  .408 
3 . 5 5  6 . 9 5  4 . 2 6  16 .43  2/1/2 38.4  26.3 1 2 . 7  .EO4 9 . 0 7 4  21.1 L53.0 - 1 9 . 9  89.6L 1 . 6 5 0  
- 2 . 6  1.098 105 .9  .347 1.301 292.1 513 .3  .e53 1.758A 102.7  ,661 2 . 7  - 7 . 6  2 2 4 . 6  -166 
- . 6  .561 9 2 . 3  .480 1 .106  182.1 2 9 0 . 6  . 5 7 5 A  1.6360 6 9 . 0  1.358 2 .0  5 . 2  336 .4  -500  
3 . 9  1.238 113.4 .411 ,823 261.6  499.5 .485 1.161A 111.2 .892  - 2 . 7  6 . 5  1 4 7 . 0  . 3 5 S  
3.94 7 . 3 4  4 . 0 0  1 5 . 3 1  2/1/2 3 2 . 5  30.3 1 5 . 8  ,240 7.298 1 5 . 7  255.8 - 1 3 . 9  91 .90  1.51Z 
-296  116 .1  
.180 1 9 5 . 2  
.464 3 5 6 . 5  
-3.2 1.106 105.1 .348 1.333 296.6  508 .2  .870 1.797A 104.6  ,673  3.1 - 7 . 2  2 2 9 . 9  -20s  
- . 8  .574 92 .7  ,464 1.118 183 .1  296.1 .599A 1 .6370 7 0 . 9  1 .362  2.1 5 . 8  337 .8  ,464 
3.6 1 . 2 2 7  111.9 .383 .e05 261.4 504.6 ,497 1.112A 107.9  ,873  -2 .8 3 . 7  111 .4  - 3 0 7  
4 . 3 9  7 .78  3 .81  14 .37  2/1/2 28.4  35 .2  18.8 .E79 6 . 1 3 2  1 1 . 7  258 .3  - 9 . 0  9 4 . 1 0  1.430 
- 4 . 5  1 .115  104.2 .351 1.364 301.2 503.3 ,886  1.842A 106.3  .68S 4 . 9  - 5 . 1  2 3 4 . 4  . 227  
- . 9  .580 93.1  .452 1.128 183.7 300.8 .618A 1.6380 72 .5  1.365 2 .2  6 . 5  338 .9  .434 
3 . 1  1.218 110 .6  .359 .791 261.4 510 .2  ,507 1.075A 104.6  .857 -2.8 1 . 1  1 5 4 . 3  ,265  
4 . 9 1  8 . 2 9  3 . 6 6  13.61 2/1/2 2 6 . 4  4 1 . 1  2 1 . 7  .319 5.323 8 . 9  260 .4  - 4 . 6  96 .30  1 .376  
.291 121 .6  
,173 193.9  
.434 . I  
14.17 9 . 8 6  
- MARS ARRIVAL OAT€ = 2449820 ( 1 2  APR 1995) -- 
- 1 . 7  1.075 108.1 .317 1.230 279.0  533.2 -791  1.668A 9 3 . 8  .625 1 . 4  - . I  197.7 -131 
- . O  ,527 9 3 . 4  . $ S I  1 .050  182.8 270.5 .47lA 1.6290 6 1 . 3  1 .341  1 . 9  3 . 5  331 .4  .610 
4 . 6  1 . 3 0 0  119.4 .530 .942 262 .6  486 .3  .443  1.441A 121.9  .982 -2.2 1 5 . 2  128 .6  , 539  






5- 39 .1  
4-9550 
4-9880 
5- 4 2 . 7  
4-9560 
4-9880 
5- 46 .0  
4-9570 
4-9880 
5- 4 9 . 0  
.346 
. 231  
.650  
15 .06  
, 3 2 7  
,214  
,594  












13 .82  
88.3  
199 .4  
335 .5  
12.28 
9 5 . 7  
197 .9  
341 .8  
11 .48  
1 0 2 . 9  
196 .3  
347.5 
10 .84  
109.7 
194.7 
3 5 2 . 8  
10 .31  
116 .1  
193.1 
3 5 7 . 5  
9 . 6 9  
1 8 . 5  




- 6 . 5  
8 .  I 
6 . 8 9  
1 6 . 3  
- 8 . 4  
9 . 0  
6 . 5 7  
1 4 . 0  
- 8 . 4  
9 . 1  
6 . 3 0  
1 0 . 7  
- 8 . 5  
8 . 9  





5- 39 .1  
5- 140 
-1 .8  1.080 107.3  .347 1 .248  283 .4  528.0 .a16  1.681A 9 6 . 2  .635 1 . 7  - 4 . 0  2 0 8 . 8  . 140  
- . 2  , 5 4 4  9 4 . 0  .123 1.071 183.6  277.5 . 5 1 l A  1.6310 6 4 . 1  1 . 3 4 8  1 . 9  4 . 0  3 3 3 . 9  . 5 9 4  
4 . 5  1 .276  117 .2  - 4 8 5  .891 2 6 2 . 3  490.1 .458 1.323A 1 1 8 . 4  -948  - 2 . 5  1 2 . 3  1 3 5 . 7  .IS 
2 . 9 6  6 . 3 7  4 . 5 9  17 .92  2/1/2 52.3 22 .5  9 . 1  -170  12.600 3 1 . 7  2 5 1 . 6  -30 .9  86.9L 1 .973  
4-9820 
5- 4 2 . 7  
5- 1 5 0  
4-9820 
Y- 4 6 . 0  
5- 160 
4-9820 
5 -  4 9 . 0  
I- 1 7 0  
-2 .0 1 .087  106 .3  ,340 1.268 287.8 522 .9  .a37 1.699A 9 8 . 4  ,645 2.0 - 6 . 3  217 .8  . 153  
- . 4  . 5 5 7  9 4 . 5  ,500 1.088 184 .5  284 .1  .544A 1.6320 6 6 . 6  1 . 3 5 3  2 . 0  4 . 5  336.1 .546  
4 . 3  1.256 115.2  . 4 4 7  . e 5 4  262.1 494 .2  .473  1 .2351  1 1 4 . 9  .919 - 2 . 7  9 . 2  1 4 2 . 1  . 4 1 4  
3 .23  6 . 6 3  4 . 2 7  16 .56  2 / 1 / 2  4 3 . 3  21.8 3 2 . 2  .202 9.390 22 .7  2 5 4 . 5  - L l . 6  89.3L 1,695 
-2.3 1.093 1 0 5 . 4  .336 1.290 2 9 2 . 3  517.9 ~ 8 5 7  1.724A 100.4 .655 2 . 1  - 7 . 5  224 .9  .169 
- . 6  .569 9 4 . 9  . 4 8 1  1.103 185 .4  290 .1  .573A 1.6340 68.8 1 . 3 5 7  2 . 0  5 . 0  337 .8  . S O 3  
4 . 0  1 .241  1 1 3 . 5  .413 . e27  262 .0  498 .8  ,486  1.169A 1 1 1 . 5  .E95 - 2 . 8  6 . 2  147 .6  .360 
3 . 5 5  6 . 9 5  4 . 0 2  1 5 . 4 1  2 /1 /2  36.5 29 .7  1 5 . 3  .236 7.466 1 6 . 6  2 5 7 . 2  - 1 5 . 1  9 1 . 7 0  1 .542  
- 2 . 7  1 .101  104 .1  ,334 1 . 3 1 4  296.9 512.9 ,875 1 . 7 5 3 A  102.2  .666 3 .1  - 7 . 6  2 3 0 . 1  . l e 6  
- . 8  . 5 7 8  9 5 . 3  .465 1 .116  186 .1  295 .7  ,597A 1.6350 70.8 1.361 2 . 1  5 . 7  339 .2  .466 
3 . 6  1 .229  111.9 .384 ,808 261.8 5 0 3 . 8  ,497 1.118A 108.2  .E76 -2.9 3 . 3  1 5 2 . 0  .a12 
3 . 9 5  7.33 3 . 8 2  14.45 2 /1 /2  3l.S 3 4 . 5  1 8 . 4  -277 6 .252  1 2 . 4  259 .6  -9 .9  94 .00  1 , 4 5 3  
4-9560 4-9620 .274 121.7 5 . 5  -3.6 1.109 103.6 ,334 1.340 301.6  508 .0  ,892  1.788A 1 0 5 . 9  -617 4.E - 6 . 3  2S5.6  
4-0180  5- 5 1 . 7  .174 191 .7  - 8 . 6  -1 .0  .585 9 5 . 6  . 4 5 5  1.121 186.8  300 .6  -617A 1 .6370 72 .4  1 .364  2 . 1  6 . 3  3 4 0 . 3  
5- 5 1 . 7  5- 160 . 4 3 5  1 . 7  8 .4  3.2 1 . 2 2 0  110 .6  .360 .794 261 .8  509.4 ,506 i .060A 1 0 4 . 9  .E60 - 2 . 9  . 6  1 5 5 . 1  
13.94 9 .58  5 . 9 0  4 . 3 6  7 . 7 5  3 . 6 8  13.67 2 /1 /2  2 8 . 4  4 0 . 6  2 1 . 3  ,317 5.399 9 . 2  261.7  - 5 . 4  9 6 . 2 0  
4 - 9 5 9 0  4-9820 .273  125 .9  - 4 . 1  - 5 . 6  1.118 102 .7  .337 1 .368  306.4 5 0 3 . 3  .907 1.829A 105 .4  ,688 6.P - 2 . 1  239.6  
4-9660 5- 5 3 . 9  .169 190 .4  - 8 . 8  - 1 . 1  .590 9S.8  .443 1 . 1 3 5  187 .4  304.7 .632A 1.6380 73.8 1 .361  2 . 2  7 . 0  3 4 1 . 0  
5- 53.9 5- 190 -410  5 . 3  1 . 6  2 . 7  1 . 2 1 3  109.6 .341 .783  261 .6  515.1 .516  1 . 0 5 1 A  101.6  e 8 4 7  - 2 . 9  - 1 . 5  1 5 6 - 4  
1 4 . 3 7  9 .46  5 . 8 9  4 . 9 2  8 . 3 1  3 . 5 7  13 .06  2 l l l Z  2 8 . 4  48.4 24 .8  - 3 5 7  4 . 7 9 3  7 .6  263 .3  - 1 . 4  98 .20  
4-9630 4-9820 .e20 158.2 3 3 . 8  4 . 3  1 . 1 5 5  9 8 . 1  .359 1 . 5 0 1  328.7 486 .4  .962 2 . 0 4 0 ~  i i o . 2  .734 - 3 . 1  - 2 9 . 8  2 4 5 . 9  
4-9680 5- 54.4  ,168 190 .2  - 0 . 0  - 1 . 1  .591 9 5 . 9  . 4 4 1  t . 1 3 7  1 8 7 . 5  3 0 5 . 8  .635A 1 .6380 7 4 . 1  1.367 2 . 2  7 . 1  3 4 1 . 1  
5- 54.4 5- 030 .4Q5 6 . 0  2.0 . 7  1.198 109.7 .339 .761 257 .3  149 .1  . S O 3  1 . 0 2 0  8 5 . 4  ,813 - 3 . 1  5 . 0  131.0 
14.13 8.14 4 . 9 9  6 .19  9 .56  3 . 1 5  12.55 l / l / 2  13.4 1 1 2 . 3  2 7 . 3  -366 4 .239  11.9 E 6 3 . 7  10 .9  9 0 . 4 0  
WARS ARRIVAL DATE = 2449830 (22 APR 1995) -- ---- - ---I___-- 
4 - 9 5 3 0  
4-9690 















5- 140  
4-9830 
5- 43.4 
5- 1 5 0  
4-9830 





14 .97  
6 8 . 4  18.8  - 1 . 6  1 . 0 7 4  108 .4  . 3 5 5  
197.7  - 7 . 9  - . I  .530 96.7  . 5 5 4  
336.5 8.2 4 . 7  1 .304  119 .6  .535 
12 .31  7 . 2 5  2 .66  6 . 0 8  1 . 0 6  19.69 
1.225 278.7  5 3 7 . 3  
1.047 185.4  269 .7  
.953 263.0 485 .6  
2/1/2 1 1 . 7  1 9 . 4  
1.241 283.2 532.3 
1 .069  186.5 276 .9  
.e98 262 .8  489 .3  




5 . 9  
1.659A 9 1 . 5  .625 1 .3  .9 1 9 4 , 5  - 1 2 5  
1.6270 6 1 . 0  1 .340  1 . 9  3 . 5  332.9 -655 
1.462A 122.3 .986 -2.3 14.9  129 .0  ,547  
.140 19.338 5 3 . 3  I 5 2 . 4  -52 .7  84.3L L.567 
.322 







95.7  18 .1  
196 .0  - 7 . 7  
342.7 8 . 8  
1 1 . 4 7  6 . 8 1  
- 1 . 7  1.078 107 .2  .342 
- . 3  ,548 9 7 . 1  .525 
4 .6  1.279 117.4 .489 
2.76 6 . 1 8  4 . 6 5  18.08 
1.666A 9 4 . 0  .633 
1.6300 6 3 . 9  1 . 3 4 7  
1.338A 218.8 -953  
.168 13 .070  34 .4  
1 . 6  -L.8 
1 . 9  3 . 9  
-2 .8  12.0 
t 5 3 . 3  - 3 3 . 6  
1.9 - 5 . 5  
1.9 4.4 
-2.0 8.9 
2.3 - 7 . 1  
L.0 4.9 
-2 .9  9 .9  
t 5 8 . 5  - 1 6 . 3  
e55.9 4 3 . 3  
206.6 .1so 
535.4 ,599 
136.2 ~ 4 8 0  
86.6L L . O I 4  
E 1 8 . 6  el40 




. 5 0 7 A  
.459 
8 . 8  
102.9 18.7 -1.8 1.084 106.1 .333  1.259 287 .8  5 2 7 . 3  .E40 1.678A 96.2 .e42 
194.1 - 7 . 6  -.I .563  9 7 . 4  ,501 1.087 1 8 7 . 5  263.6 ,542A 1.6320 6 6 . 4  1 .353  
348.5 9.1 4 . 4  1.259 111 .3  -450  . e19  262.5 493.5 ,473  1.246A 1 1 5 . 3  ,923 
10 .70  6 . 4 5  z .91  6 .37  4 .34  16 .69  2 /1 /2  4 9 . 0  2 5 . 3  11.9 .eo0 9 .640  e4.4 
,287 
.193 
. 5 0 5  
13.45 
109.7 1 4 . 7  
192 .2  - 7 . 1  
3 5 3 . 7  9 .2  
10.23 6 . 1 4  
-e.o i . 0 9 0  105.0 .327 
- .e .574 9 1 . 8  .4ee 
4 . 0  1 .243  i13.S .41S 
3.e3 6 . 6 3  4 .09  19.12 
1.278 292.4 5 E 2 . 4  
1 .103  188.5 289 .8  
.a31 262.4 498 .0  w i / z  41.1 29.1  
,861 
- 5  72A 
.486 
1 1 . 1  
1.696A 9 8 . 2  .612 
1.6310 6 8 . 7  1 .317  
1.176A 111.9  .E99 
.e35 7.633 17.8 
224. I . 153  
339 . t  , 5 0 5  
148.1 -361  
91.10 e561 
4-05ro 4-SISO .e73 i i 6 . 0  91.6 - 2 . 4  1.097 104.1 . x s  1.299 e s 7 . i  511.5 .e80 
13.82  9.18 i . 8 0  3.54 0 . 9 4  3.90 14.54 e w t  3 5 . 3  33.8 i0.e 
4-0090 5- 49.7 .184 190.5 - 7 . 4  -.8 .584 98.0 .466 1.117 'B9.4 295.1  .596A 
3- 49 .7  3- 1 7 0  .468 358 .5  8.9 3 . 6  1.231 112.0 .386 . E l l  ~ 6 2 . L  503.1 .498 
4-9180 4-9830 . e61  121 .6  7 . 5  -3.0 11.104 105.1 .3L1 1.321 302.0 51e.6 . O 9 T  .74?1A 101.6 .611 3 . 6  - 7 . 1  t 3 0 . 5  
4-9090 3- 5 2 . 4  . i r e  i a e . ~  -1 .4  -1.0 .m 96.3 ,414 1 .128 i9o.e 300.s . e t61  .e400 12 .4  1.365 L.O 6 . 1  341 .5  
I- s c . 4  o- %eo .a36 e . 7  0.4 3.e t.eee i i 0 . 6  .sat .798 L - ~ L . L  s o e . 6  .so@ .OWA io5.e .me -3.0 .L i s s . 9  
m . 3 2  o . 4 ~  5.66 J.SO 7.30 3.76 a3.74 t m e  31.e 39.6 e i . ~  .si6 1.44- 9.7 e6e.m -6.e m.eo 
2 73 
WIS510N OURATIClN = 6 0 0  C A Y S  
M A R S  ARRIVAL D A T E  t 2449810 
.. 22 APR 1995 
LAUNCH ARRIVE SPEED1 R A 1  -OECLl-'I 1 - - V ? - - P S 1  i i C C E N  $HA lHETl  W E T 2  PERlH APHEL F S 1  2 V 2 I 2 OECL2 R A 2  3PEEC2 
DEPART SWNG8Y SPEEDS RA3 OECL3 I 3 V 3 PSI 3 ECCEN SMA 7HET3 WET4 PERlH APHEL PSI 4 V 4 1 1 CECL4 R A 4  SPEEC4 
OUNG8v RETURN 3PEEO5 R A 5  OECLS I 5 V 5 PSI  5 ECCEN SMA THE15 THE16 P E R I H  APHEL PSI  6 V 6 I 6 OECL6 RA6 8PEEC6 - - -- PROP AERO-DV_L~-WA_--E\IA _-OvO -EVR-__TYPE SUN A SUN R K A P P A -  - A  E INC RAP OECLP E T A  PERlC 
4-9590 4-9830 . 2 5 3  126.1 . 2  -4.3 i.112 102.1 . 3 2 i  1.344 307.0 508.2 .9i3 1.7161 i03.1 .BBO 5.n  -4.4 241.0 . e o 3  
4-9890 5- 54.1 . i r 3  181.5 -7.5 - 1 . 1  .597 98.4 .444 1.137 190.9 304.1 .632A 1.6420 73.8 1.367 2.1 6.7 3 4 2 . 1  .4i1 
9- 54.7 5- 190 ,411 6.2 7.6 2.7 1.214 109.6 .342 .783 262.0 314.7 ,517 1.054A 101.9 .E49 -3.0 -2.0 157.4 .e36 
15.52 9.19 5.53 4.33 7.13 3.65 13.11 2/11?. 29.5 47.4 24.0 .357 4.817 7.6 264.4 -2.1 96.20 1.361 
STOPOVER T I M E  E 60 DAYS 1995 1N80UNC SWINGBY 
4-9600 4-9830 ,268 128.3 
4-9890 5- 56.4 . 1 7 0  186.5 
5- 56.4 5- 200 .392 9.1 
14.42 9.36 
4-9630 4-9830 .210 159.7 
5- 5 5 . 8  5- 230  .398 9.8 
13.97 8.45 
4-0890 5- 5 5 . 8  . i l l  186.8 
- 1 . 1  1.120 101.1 ,322 1.369 312.2 503.8 ,928 1 . 8 1 0 ~  104.4 .690 8 . 5  5.1 244.1 . e 5 3  
-1.2 .601 98.6 . 4 3 1  1.143 191.4 308.1 .643A 1.6430 1 4 . 8  1.369 2.2 7.3 342.5 .392 
2.2  1.209 108.8 .327 .778 261.8 521.4 , 523  1.032A 98.6 ,838 - 3 . 0  -3.3 156.4 . Z O 4  



























- 1 . 6  
- 1 . 5  
5 . 0  1 .145  97.4 3 3 3  1.449 329.9 492.0 .966 1.932A 107.7 ,719 -3.8 -32.8 247.4 .e52 
-1.2 ,600 98.5 .440 1.141 191.2 306.9 .639A 1.6430 74.5 1.368 2.1 7.1 342.4 
S . 5 3  8.91 3.61 12.47 1/1 /2  17.0 109.5 27.9 ,319 4.155 11.6 265.3 $0.6 09.10 1.197 
,7 1.199 109.3 .334 ,763 258.1 547.6 . S O 8  1.018 86.2 . 8 1 S  -3.1 3 . 1  133.8 










































.e99 . 209 





























3 3 1 . 5  
-1.5 1.072 108.4 .354 1.221 278.3 541.3 .789 1.654 89.3 ,625 1.3 2.7 190.8 -121 
- . i  .537 100.2 .557 1.047 188.3 269.2 .463A 1.6300 60.1 1 .340  1.9 3.4 354.4 .e61 
4.8 1.309 ii9.8 ,540 ,964 265.5 484.9 .444 i . 4 8 4 ~  m . 6  .994 -0.5 1 4 . 7  129.4 , 5 5 5  
2.60 6.01 5.20 19.89 2/1/2 8 0 . i  19.0 5.8 ,138 19.724 50.3 211.s -51.8 84.1~ t.517 
-1.5 1.077 107.1 
- . 3  . 5 5 5  100.4 
4.7 1.283 117.5 





































1.655A 91.8 .633 1.6 -1 .4  203 .1  
1.6340 63.1 1.347 1.9 3 . 8  336.7 
1.352A 119.1 ,958 -2.7 11.7 136.6 
1.662A 94.0 ,841 1.9 -4.5 214.8 
1.256A 115.6 .927 -2.9 8.6 143.0 
1.674A 96.0 ,649 2.2 -6.5 223.9 
1.6420 68.8 1.358 1.9 4.6 340.3 
1.184A 112.2 .902 - 3 . 0  5.5 146.6 
.165 13.394 37.0 254.9 -36.3 86.3L 
1.6380 66.3 1.353 1.9 4.3 3 3 8 . 1  
.197 9.814 25.9 257.2 -24.9 88.9L 







. * e 5  
.140 . 508 
. 3  7 0  
1.566 




-1.6 1.082 105.8 
- . 5  .570 100.6 
4.4 1.262 115.4 
2.75 6.16 4.48 
-1.6 1.087 104.7 
-.7 .583 100.8 
4 . 1  1.246 113.6 







-2.1 1.094 103.7 .313 1.287 297.3 522.1 .e83 1.690A 97.8 .658 2.6 -7.5 231.1 .152  
- .8  .593 101.0 .468 1,120 193.0 293.5 .396A 1.6450 70.6 1.362 1.9 5 . 3  341.5 .469 
3.7 1.233 112.0 .387 . E l 4  262.6 502.4 .499 1.129A 108.8 .E61 -3.0 2.6 l S 3 . 3  .320 
3.21 6.62 4.06 14.62 2/1/2 39.6 33.2 18.1 .273 6.370 13.8 281.9 -11.7 93.90 1.465 
.901 1.7lOA 99.4 .666 3.2 -7.4 2 3 1 . 0  
.616A 1.6480 72.3 1.366 2.0 5.9 342.4 
,509 1.086A 105 .5  .E64 -3.1 - . 1  156.8 
21.1 .315 5 . 4 5 5  10.1 283.9 -7.0 96.20 
4-9840 
5- 5 3 .  
5- 180 
4-0840 






























































. 3  
4.36 
-. .. - 
-2.5 1.100 102.7 .310 
-1.0 .600 101.1 .456 
3.51 6.91 3.92 13.80 
-3 .4  1.107 101.6 ,308 
-1.1 .6G6 101.2 .446 
2.7 1.216 109.6 .342 
3.66 7.26 3.62 13.15 

































































. 9 i ~  1 . 7 3 3 ~  100.8 
.632A 1.6510 73.8 
.518 1.057A 102.2 
24.0 ,356 4.809 
.933 1.759A 102.1 
.644A 1.6530 74.9 
, 524  1.034A 98.9 
26.5 ,393 4.315 
I .675 4 . 2  
1 1.569 2.0 
" , 850  -3.0 
1 7.8 265.4 
.683 6.2 
1 1.371 2.1 







- 3 . 8  151.6 
1 . 0  343.3 
.9 100.00 
-5.3 1.114 100.5 .307 
-1.2 ,611 101.4 .439 
2.2 1.210 108.7 . 3 2 i  
6.3 1.137 96.7 .311 
-1.2 .611 101.3 .440 
.7 1.200 109.0 .329 
5.01 8.39 3.75 12.40 
4.33 7.13 3.75 12.61 
.971 1.848A 105.2 .708 -5.0 -37.5 248.3 
.644A 1.6330 74.8 1.370 2.1 7.0 343.3 
.513 1.016 86.9 ,817 -3 .1  2.5 135.9 
28.5 -391 4.063 11.1 266.6 10.0 99.70 
3.7 1.143 95.2 .315 1.430 338.0 494.7 .980 1.6791 106.0 .714 -2.3 -29.6 252.3 ,234 
- . 3  .557 100.4 ,526 1.071 189.7 277.1 .508A 1.6340 63.8 1.348 1.9 3 . 0  3 3 6 . 9  .S98 
.2  1.190 119.2 .489 .751 243.9 566.6 .384 1.117 68.8 , 800  - 3 . 3  15.2 114.5 . a86  
5.09 8.47 4.76 15.96 1/1/2 15.7 140.5 16.9 .168 6.825 12.4 254.7 12.2 8 6 . 2 L  .980 
-175 156.0 
. 221  193.3 
.598 3 5 3 . 4  
14.21 9.12 





4-9900 5- 40.9 
5- 40.9 5- 240 
4-9840 4-9840 
4-9900 5- 49.9 
5- 49.9 I- 240 
I
4-9530 4-PISO 
4-9910 5- 37.4 
I- 37.4 5- 130 
4-0540 4-9050 
4 - S 9 1 0  5- 41.L 
a- 4i.t 5- 1 4 0  
4-9550 4 - 9 8 5 0  
4-9910 5- 44.8 
a- 4 4 . 8  5- 150 
4-9560 4-9650 
4-9910 5- 48.0 
5- 4 8 . 0  5- 160 
4-9510 4-96~0 
4-9910 5- 5 1 . 0  
5- 5 1 . 0  5- 110 
3 . 7  1.143 95.2 . 3 1 5  1.430 3 3 8 . 0  494.7 .980 1.879A 106.0 .714 -2.3 -29.6 252.3 . 2 3 4  
- . 8  .591 100.9 .471 1.116 192.8 294.5 .592A 1.6450 70.3 1.362 1.9 5.2 341.3 , 416  
.1 1.195 113.2 .395 .758 252.0 560.5 , 458  1.057 77.6 .BO7 -3.3 10.3 122.3 . e13  









-1 .4  1.072 108.8 . 3 5 5  1.219 277.8 545.2 .786 1.652 87.2 .627 1 . 3  4.4 186.9 -121 
-.2 .547 104.0 .561 1.050 191.6 268.8 ,461A 1.6400 60.4 1.341 1.9 3 . 3  535.7 .667 
4.9 z .313  119.9 .545 .975 263.9 484.2 .444 1.507A 123.0 1.000 -2.6 14 .4  129.8 .563 
2.59 6.00 5 . 4 5  20.09 2 /1 /2  88.8 18.6 5.8 ,135 19.715 62.4 258.1 -61.6 84.0L 2.532 
,319 96.0 











-1.4 1.076 1 0 1 . 0  . 3 3 8  1.232 282.7 140.6 .ai6 1.648 89.7 ,634 1 . 5  . 3  200.2 .ti7 
- . 4  .566 104.0 .532  1.074 193.0 276.3 .503A 1.6450 83.5 1.349 1.9 3 . 1  3 3 1 . 9  .607 
4 . 8  1.286 117.6 .497 .913 263.6 487.9 ,459 1.368A 119.5 .963 -2.9 11.4 137.0 .493 





- 1 . 5  1.080 105.7 .324 1.247 287.5 535.9 . e 4 3  i.650A 92.0 ,642 1.8  -3.2 212.3 . l e i  
-.I -582 104.0 .SO7 1.095 194.5 283.3 .54OA 1.6510 66.2 1.355 1.9 4 . 1  339.0 - 8 5 5  
4 . 5  1.265 1 1 5 . 5  .456 -870 263.3 492.1 .474 1.261A 116.0 ,931 -3.0 8 . 3  143.4 . 4 3 l  
2.59 6.00 4.73 16.95 2/1/2 62.6 24.3 11.6 .195 9.854 21 .2  Z 5 8 . 3  -26.7. 68.8L 1.726 
16.1 







-1.6 1.085 104.5 .314 1.261 292.5 531.3 ,866 1.657A 93.9 .649 2.1 - 5 . 1  222.3 . l e 8  
- . I  .594 104.0 .487 1 .113  195.8 289.8 . 5 1 l A  1.6560 68.5 1.360 1.9 4.6 3 4 1 . 3  - 5 1 0  
4 . 2  1 .248  113.1 .420 .e39 263.1 496.7 .481 1.192A 112.5 .905 -3.1 5.7. 149.1 - 5 1 5  
-1.8 1.091 103.4 .306 1.277 297.5 526.7 .E86 1.668A 95.7 .656 2 . 4  -7.1 230.5 ,139 
2.73 6.15 4.49 1 5 . 1 2  21112 5 2 . 5  2 8 . 1  14.9 . 2 3 i  ? . ? o r  19.1 e6o.r -16.4 91.40 1 . 5 5 0  
-.9 ,605 104.1 .472 1.129 197.0 295.8 .596A 1.6610 70.6 1.365 1.9 5 . 1  3 4 2 . 4  
3 .1  1.235 112.1 389 .817 262.9 5 0 1 . 1  .499 1.135A 109.1 .E84 - 3 . 1  2.2 153.8 
2.94 6.34 4.32 14.10 2/1/2 44.6 32.6 16.2 .211 6.339 14.5 Z62.9 -12.5 94.00 
,217 115.9 
.202 134.2 
, 411  . 2  
12.85 9.92 
. 4  I1 
.324 
.447 
, 1 5 1  
, 4 3 8  
.e80 
. 381  
-164 
. 4 1 1  
.e41 





4-9580 4-9850 .241 121.6 10.5 - 2 . 1  1.091 102.3 -300 1.293 302.6 (122.3 ,905 1.682A 97.3 
4-9910 5- 53.7 .197 182.4 -4.4 -1.0 .613 104.2 .459 1 .141  198.0 301.0 .617A 1.6650 12.4 
5- 53.7 5- 180 .438 4 . 4  8.5 3.3 1.225 110.7 .363 ,801 262.8 507.2 ,110 1.092A 105.8 
12.69 9.51 1.33 3.18 6.59 4.16 13.86 2/1/2 38.7 38.3 21.3 -313 5.410 
.664 2.9 -1.4 257.0 
.368 1.9 5.7 343 .e  
.E66 -3 .1  -.I 1.51.3 
10.6 264.r - 1 . 1  06.40 
4-9590 4-9850 .e27 126.3 5.8 -e.? 1.103 101.2 .297 1.310 308.0 518.0 ,922 1.699A 98.7 
4-9910 5- 56.0 -193 181.0 -4 .3  -1.1 ,619 104.2 .450 1 .151  198.9 305.5 .634A 1.6690 73.8 
5- 56.0 5- 190 .411  8.1 7.7 2.8 1.217 109.8 .343 .789 262.7 513.2 -519 1.060A 102.5 
12.65 9.19 5 .10  3.48 6.88 4.09 13.20 2/i/2 34.7 43.5 04.3 $ 3 5 5  4.756 







. s r i  1.0 
b -6.5 242.3 
~ 6.2 343.6 
-2.8 1 5 9 . 1  
~ -3.6 98.50 
I '-3.4 246.7 
I 6.1 343.9 
- 4 . 3  158.8 
1 e2 100.30 
4-9600 4-9650 .2%6 129.5 -2.3 -3.9 1.110 100.1 .294 1.328 313.5 514.0 .93? 1.718A 100.0 
12.19 8.98 4.96 3.81 7.21 4.03 12.70 t/l/2 33.1 S 5 . 1  28.9 -394 4.297 
4 - w o  5- 5 1 . 0  .igo 179 .9  -4.2 -1.2 . ~ Z J  104.3 .443 1.159 i99.6 309.1 i.6720 75.0 
5- 57.0 5- Loo .39i 11.0 8 .8  e.2 1.212 108.7 .327 .mi 262.6 si9.s .I25 1.036~ 99.2 
4-9810 4-0850 .2 
4-9910 ¶-  59.1 . I  
5- 59.L 5- El0 .s 
13. 
4-9830 4-0850 . I  
4-9910 5- 50.e .1 
23. 
I- s e . ~  5- LDO .a 
129.5 -+?0.2 -7.4 1.116 98.9 .293 1.345 319.4 510.1 .951 1.7394 101.1 .686 8 .5  5.9 250 .1  .COO 
13 .0  5 .3  1.7 1.207 108.2 -317 .775 262.L 5e7.3 ,529 l * O i ? l A  95.8 e632 -3.1 -4.8 155.1 - 1 8 5  
9.18 5.00 4.47 ?.a7 3.98 l t . 3 7  t/l/P 37.0 87.0 t 9 . 0  .421 5.999 7.3 t66.1 3.5 101.50 l.t.63 
173.7 57.3 0.7 1.130 90.1 .LO3 1.379 SSC.4 (03.4 .971 1.7611 tOL.9 .699 -Tal -46.0 t47.t .Le0 
179.7 -4.L -1.L a624 104.3 .44L 1.160 199.7 SOP.8 ,648A 1.87LO 75.1 1,374 t . 0  8 . 8  343.9 -567 
lL.9 L.0 .7 1.001 108.8 .325 .768 L59.5 545.L .SI7 1.011 87.5 . E l 0  -3 .1  1.4 138.0 -163 
i79.2 -4.2 -1.3 .e26 104.3 .439 1.163 199.9 3 i i . i  i.8740 75.1 i.371 2.0 1.0 344.0 .310 
0.13 r . ie  4.75 o.13 4.0; i2.35 i m e  30.0 104.8 20.3 ,401 3.051 10.5 ~07.7 9.4 io0.40 i.10~ 
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STOPOVER TIME = 60 O A Y S  1995 INBOUND SWING8Y YISSI@N DURATl@N 600 C A Y S  
M A R S  ARRIVAL CATE I 2489850 
l e  M A Y  1995 
I 2 DECLZ R A P  SPEECe 
I 4 OECL4 R A 4  SPEED4 
I 6 OECL6 R A 6  SPEED6 
RAP OECLP ElA PERIC 
- ___ __ - -_ . _. __ 
LAUNCH ARRIVE SPEED1 R A 1  -0ECLl I 1 V 1 PSI  1 ECCEN’ S M A  -THETI THE12 PERIH -APHEL- PSI 2-V 2 
DEPART SWNGBY 6PEEO3 RA3 OECLS I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI  4 V 4 
SUNGBY RETURN SPEEOS R A I  OECL5 I I V 5 PSI  5 ECCEN SMA THE15 THE16 PERIH APHEL PSI  6 V 6 
PROP--AERO2VL OVA EVJ L V O  EVR TYPE-_SUN %SUN R KAPPA :A --E INC 
4-9640 4-9830 ,169 156.1 4 2 . 1  4.2 1 .136  94.6 ,295 1.394 339.5 500.6 .983 1.805A 103.6-.705 
4-9910 5- 52.9 .193 133.0 -4.4 -1.0 .610 104.1  .463 1.137 197.7 299.4 .611A 1.6640 71.3 1.367 
5- $2.9 5- 240 .448 7.2 .3 . l  1.197 111.3 .373 .760 254.3 S18.0 .477 1.044 79.9 .810 
15.03 3.49 4.27 4.54 7.93 4.22 13.29 1/1/2 19.4 127.6 21 .7  e300 4.669 12.6 
- ~ _ _ _  
- MARS ARRIVAL DATE = 2449860 (22 W A Y  1995) -- __ .________I_ 
.. . - 
-2.3 -32.1 253.7 .el2 
1.9 5 . 5  342.9 -440 
-3.3 8.2  125.9 ,246 
264.4 12.2 95.30 1.099 
-. 
1.5 2.0 196.4 
1.8 3.6 338.9 
-3.0 11.1 137.4 
257.6 -39.9 86.1L 
1.7 -1.7 909.0 
4 . 0  e  340.6 tis 9
259.3 -27.1 88.9L 
2 . 0  -4 .5  220.1 
1.8 4 . 1  342.0 
-3.2 4 . 9  149.6 
261.6 -19.1 91.60 
2.3 -6.3 229.2 
1.8 4.9 342.9 
-3.2 1.9 114.3 
263.6 -13.1 94.20 
-3.1 1 8
2.7 1 8 -7.1 5.4 236.5 343 6 ,137 4 9
-3.2 -.9 157.9 .LE3 
265.5 -6.3 96.60 1.841 
3.2 -6.8 242.4 .149 
1.8 5.9 344.0 ,412 
266.9 -4.2 96.90 1.296 
-3.2 -3.2 159.9 .e44 * 
. 115  
. 6 l 2  . so0 




a l l 9  








4-9140 4-9860 . 3ZO 96.3 19.2 -1.3 1.075 107.1 ,338 1.230 282.2 344.6 .a14 1.645 87.7 -637 
4-9920 8- 41.9 .248 137.4 -4.2 5 2 107 8 537 1.081 196 9 276 I .503A 1.6670 63.3 1.350 
5- 4L.S 5- 140 ,612 345 .5  9.2 1:2$0 117:O 1102 ,922 264:O 487:2 a459 1.384.A 119.8 -968 
14.88 12.18 6.76 2.49 5.91 I.43 18.56 2/1/2 33.6 20.8 8.6 -161 13.362 40.6 
4-9590 4-9860 .294 103.2 18.2 -1.3 1.079 105.7 ,322 1.242 287.3 140.1 .a43 1.642 89.9 ~ 6 4 3  
4-9920 5- 45.4 ‘235 185.1 -3.8 - .6 .597 107.6 ,312 1.107 198.5 283.7 .540A 1.6740 66.1 1.359 
5- 43.4 5- 150 .559 351.2 9.4 4.6 1.268 115.6 .459 .e76 263.7 491.4 .474 1.273A 116.3 .935 
13.86 11.30 0.27 2.48 5.90 5.11 17.08 2/1/2 70.6 23.9 11.8 ,193 9.730 28.1 
4-9560 4-9660 .e72 109.0 16.7 -1.4 1.084 104.4 .310 1.256 292.4 535.7 ,867 1.644A 91.9 e 6 5 0  
4-9920 8-  48*? .LE6 182.9 -3.4 - . 7  .610 107.5 .493 1.127 200.1 290.4 .57ZA 1.6810 68.1 1.364 
3- 46.1 8-  160 . ) I 2  356.4 9.4 4.2 1.250 113.8 .422 .643 263.5 496.0 .488 1.199A 112.6 4908 
13.51 10.74 5.86 2.56 1.98 4.88 15.82 2/1/2 S9.4 27.8 15.1 .e29 7.586 20.4 
4-9570 4-9860 ,252 116.0 14 .6  -1.6 1.089 103.1 ,300 1.269 297.6 $31.3 ,889 1.650A 93.7 -656 
4-9920 5- 5 1 . )  -219 160.9 -3.0 -.9 .621 107.4 .477 1.143 201.4 296.5 .I98A 1.6880 70.6 1.369 
5- 31.r 5- 170 .473 1.1 9.2 3.8 1.237 112.1 .391 ,820 263.3 501.0 .SO0 1.140A 109.4 .886 
I2.93 10.22 8.11 2.71 6.12 4.71 14.78 2/1/2 50.4 32.1 18.5 ,269 8.224 15.0 
4-OS60 
4-9920 








5- 56 .7  
5- 190 
-234  121.6 11.8 -1.8 1.094 102.0 .293 
.214 179.2 -2.8 -1.0 .629 107.4 .465 
.439 5.3 8.6 3.3 1.228 110.7 e364 
12.70 9-19 S.21 2.90 6.31 4.58 13.92 
.el3 126.3 7 . 8  -2.2 1.100 100.8 .E87 
.210 177.9 -2.6 -1.1 .635 107.3 -455 
.412 8.9 7.8 2.8 1.218 109.6 a343 




















54 -0  
* 908 
.619A 




. I 2 0  
24.8 
.941 
.648A . 126 
27.6 
8.619A 95.2 e663 
1.6940 72.4 1.373 
1.096A 106.1 a868 
.312 5.300 11.0 
1 . 8 7 l A  96.6 -669 
1.6980 73.9 1.371 
1.0631 102.8 ,854 
.355 4.651 8.2 
1.685A 97.9 e670 
1.7020 71.1 1.378 
1.038A 99.5 -843 
.394 4.194 6.7 
, 4 . 1  -4.9 247.1 .161 
1.0 6.4 344.1 ,391 
, -3.1 -4.0 159.6 . e l l  
268.1 -.6 100.70 I.259 
4-0600 
4-9920 
I- 5 6 . 5  
,205 129.7 1.6 -3.0 1.106 99.6 -283 1.313 314.1 
.207 176.8 -2.21 -1.2 ,640 107.3 .448 1.175 204.3 
.391 11.9 6.9 2.3 1.213 108.7 ,327 .782 262.9 
12.59 9.19 4.76 3.40 6.80 4.43 12.73 2/1/2 35.6 
4-9610 4-9860 .LO1 130.8 -10.3 -4.8 1.112 98.4 .e81 1.328 320.2 515 .4  ,955 1 . 7 O l A  98.9 ,682 6.0 a 6  251.0 ,179 
4-9920 5- 59.8 .208 176.1 - 2 . 5  -1.3 .643 107.3 .444 1.180 204.8 312.7 .656A 1.7040 75.9 1.379 1.9 8.7 344.1 a377 
S- 59.8 I- 210 .577 14.0 5.3 1.7 1.208 108.1 .Si7 .776 262.1 526.5 .530 1.022A 96.1 .e33 -3.1 -5 .2  156 .4  -166 
12.89 9.10 4.71 3.79 7.19 4.39 12.38 2/1 /2  36.1 66.3 29.8 a423 3.894 6.8 268.8 2.8  102.00 1.226 
4-9640 4-9860 -168 157.9 49.1 5.1 1.129 94.1 ‘279 1.366 340.9 306.5 a983 1.747A 101.3 ~ 6 9 8  -3.6 -36.1 254.4 ,193 
4-9920 5- 11.0 .212 178.9 - 2 . 7  -1.0 .630 107.3 ,462 1.159 202.8 303.1 .624A 1.6950 72.8 8.373 1.8 5 .4  343.7 ,431 
5- 55.0 5- 240 .431 9.7 .3 . I  1.199 111.0 .360 .762 2 1 5 . 7  556 .1  ,488 1.037 81.3 -813 -3.8 6.7 128.1  ~231 
12.91 0 . 6 2  4.26 4.09 7.49 4.56 13.04 1/1/2 24.1 124.6 26.5 ,323 4.362 11.9 266.1 11 .5  06.00 1.068 
4-9660 
5- 5 8 . 9  
(I- eo0 
_____ - MARS ARRIVAL DATE = 2449890 ( 1 JUN 1998) 
4-9540 4-9670 .322 96.6 
4-9950 S- 42.7 .270 164.3 
5- 42 .7  5- 140 .617 346.5 
15.29 12.79 
4-9550 4-9870 ,294 103.4 
4-9930 5- 46.1 .218 181.9 
























r .6  

















4 . 7  
2.42 
-1  .e - * a  
4.3 
2.44 

































































































, 5 0 6  
18.73 
.321 
. 5 1 9  
.462 
17.21 
1 1.228 281.7 548.6 
1.104 201.3 277.3 
t -930 264.4 486.5 
I 2/1 /2  92.3 20.4 
1.239 286.9 544.3 
I 1.128 203.2 264.7 
! ,382 264.1 490.7 
2/1/Z 79.1 23.5 
-811 1.644 85.7 
,504A 1.7040 63.2 
.460 1.4OlA 120.2 
8.9 .I18 12.909 
,841 1.637 88.0 
.542A 1.7140 66.1 
,474 1.289A 116.6 
12.2  ,190 9.404 
.e67 1.635 90.0 
.574A 1.7230 68.5 
.488 8.207A 113.1 





































1 . 5  
1 .8 






































- . l  205.3 
3.0 341.2 






- 5 . 4  227.1 
4 . 7  343.2 
1.6 154 .8  
-13.5 94.60 
-6.6 235.3 
5 . 2  343.7 
-1.2 1 5 8 . 5  







- 1 . 2  101.10 
-2.3 251 .3  
6.4 343.8 
- 5 . 8  157.7 
2 . 0  102.60 




-3 .e  97.10 
. i l l  
*¶si? 
.442 
1 .598  







. l e5  
.440 
.LO7 




. 1 4 1  
. 3 9 0  
. L I S  
1.191 






4-9560 4-9870 .?.TO 110.0 
4-9930 5- 49.4 -.E49 179.8 
I- 49.4 5- 160 . I 1 5  357.3 
11.71 11.27 
,307 1 . 2 5 1  292.2 540.0 
.IO0 1.149 204.9 291.5 
,424 .e48 263.8 495.3 
15.93 2/1/2 67.0 27.1 
4-9570 4-9670 .243 116.1 
4-9930 5- 52.8 .242 177.9 
5- 82.3 ¶ -  170 .e74 1 . 9  
13.25 10.72 
.E96 1.263 297.6 535.8 
,485 1.166 2F6.4 297.7 
.392 ,823 263.6 500.4 
14.86 2/1/2 5 7 . 0  31.5 
,890 1.637A 91.6 
. 6 O l A  1.7310 70.7 
,500 1.146A 109.7 
19.2 .e67 6.009 
4-9560 4-9810 .226 121.6 
4-9930 5- 55.0 .237 176.3 
8 -  11.0 5- 180 .440 6 . 1  
, 12.95 10.27 
,287 1.276 303.1 131.7 
.473 1.181 207.7 303.2 
,366 ,806 263.5 505 .9  
13.98 2/1/2 49.1 37.0 
.910 1.642A 93.3 
-622A 1.7390 72.5 
.511 1.lOOA 106.4 
22.3 .310 5.111 
.92C 1.649A 94.7 
.639A 1.7450 7 4 . 1  
.520 1.066A 102.1 
25.8 .354 4.479 
4-9590 4-9670 
4-9050 5- 5 7 . 3  
5- $ 1 . 1  I- 190 
4-9600 4-9870 
4-9930 5- 59 .2  
5- 5 9 . L  5- 200 
4-9610 4-9870 
4-9930 5- 60.5 
9- 60.5 5- 210 
4-9640 4-9870 
4-9930 5- 56.7 
9- 5 0 . 7  5- 240 
.210 126.3 
.233 175.0 
- 4 1 2  9.8 
12.77 9.91 
,280 1.289 308.7 527.8 
.464 1.192 208.0 307.9 
,344 .793 233.4 511.9 





,275 1.301 314.7 524.0 .944 1.659A 95.9 
.417 1.201 209.7 311.7 .612A 1.7500 75.3 
.327 .TO4  263.2 118.5 , 5 2 8 ’  1.041A 99.3 
12.76 2/1/2 39.1 52.9 28 .7  .394 4.034 
,271 1.314 320.9 520.6 
.453 1.207 210.2 314.4 
-316 .778 262.9 525.7 
12.40 Ul/2 37.1 64.9 
,956 1.6701 96.9 
.660A 1.7540 76.2 
,532 1.023A 96.4 





.266 1.345 342.3 512.4 .937 1.702A 99.1 
.466 1.189 208.6 306.7 .635A 1.7440 73.7 
.351 .764 256.9 5 5 4 . 3  .496 1.032 82.4 
ie.86 i / i i e  31.4 1 z i . 8  21.5 .343 4.012 




















.eo5 . E64 
,413 
13.m 























-27.1 89. tL  
.110 
-566 
. A 4 9  
1.474 
-1.0 1.077 105.8 .322 
-.I .647 115.4 .530 
4.8 S.274 115.9 .466 
2.41 5.82 6.47 17.36 
.e39 1.631 86.1 ,649 1.7 
.541A 1.7790 66.1 1.374 1.7 
.475 1.302A 117.0 .944 -3.4 







































-1.1 1.081 104.3 .305 
-.8 .660 114.9 , 5 1 1  
4.3 1.215 113.9 .427 
g.36 5.78 8.24 16.04 
-1.2 1.086 102.9 .e92 
-.9 .670 114.S .497 
3.9 1.240 112.2 .394 
2.40 3.82- 6.07 14.95 
1.240 291.9 544.3 
1.181 210.5 293.3 
.e52 264.2 494.6 
2 l i / 2  71.4 26.6 
1.259 297.5 140.3 
1.204 212.2 299.6 
,827 264.0 499.6 






. 501  1.153A 
20.3 .e65 
. S i 2  1.628A 
.827A 1.811D 






















15 .4  
,661 
1.369 























4 . 5  343.0 
1.3 151.4 
-13.6 95.30 
-5 .0  233.4 











8- 5 s . 7  
I)- 180 
-1.3 1.090 101.6 .e82 1,270 303.1 536.3 
3.3 1.229 210.8 -367 -808 263.9 505 .1  
2.90 5.82 1.94 14.01 2/1/2 11.9 36.3 








. e m  
-1.5 4.099 100.3 -294 1.E81 308.0 S3L.8 .93O I.0321 82.8 ,870 g . 0  -6.1 L4O*? 
-%.e .(I83 1 S % , %  .4?7 t4.7 310.0 .e44~ i . a m  74.4 i.set 1.1 1.4 343.3 
2.8 1.2el 109.8 ,344 63.0 S11.L . I C 1  1.089A 103.4 .OS8 -3.3 -4.0 16t.4 
2.83 6.01 5.8% 13.34 48.6 43.0 lV.3 ,3113 4.236 0.8  L07.6 - S . t  100.30 
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3TOfOVEII TIME z 80 O A Y 3  1995 INBOUND SWINGBY H183IC.N OURATION 600 CAYS 
WARS ARRIVAL CATE 2 2 4 4 9 8 8 0  
11 JUN 1995 
-. __  __ I--__ _  
LAUNCH ARRIVE 3PEECl- RA1 OECLl I 1 V 1 PSI-l-;CCEN SHA THE11 THE12 PERIH APHEL PSI  2 V 2 I 2 OECL2 R 1 2  SPEEC2 
DEPART OWNGBY EPEE03 RA3 OECL3 I 3 V 3 PSI  3 ECCEN SHA THE13 THE14 PERIH APHEL PSI  4 Y 4 I 4 OECL4 R.44 BPEECI 
8WNCBY RETURN 3PEEOS R A I  OECLS I S V 5 PSI I ECCEN SWA THE15 THE16 PERlH APHEL P31 6 V 6 1 8 CECL6 R A 0  SPPEC6 
PROP AERO DVL OVA EVA DVD EVR TYPE SUN A SUN R KAPPA - A  E INC RAP OECLP ETA PERlC 
4-eeio 4-9380 
4-9940 I -  61.3 
I- 6 1 . 3  S- 210 
4-9640 4-88eo 
4-9940 1- 5 e . 4  
3- 18.4 5- 240 
, 1 7 3  131.9 
, 260  1 7 1 . 3  
. I T S  1 6 . 0  
13.04 10.06 
a 2 4 0  195.0 
,264 172 .1  
e400 1 4 . 0  
11.21 11.15 
4-9170 4-9890 
4-99SO 5- 53.6 
B- 53.0 5- 170 
4-9¶60 4-0890 
4-9950 5- 86.4  
I- 56.4  5- 180 
4-9590 4-0600 
4-9050 5- 58.0 
e- so.6 1- $90 
4-9600 4-9690 
4-9910 1- 00.6 
1- 00.6 1- LOO 
4-0010 4-0090 
4-9910 1- 6 t . 6  
e- 08.8 8- e m  
e 2 4 4  116.1  
-313 173.2  
,478 3.9 
14.80 12-49  
,221 121.9 
.308 111.9  
.443 8.1 
14 .36  11.99 
-201 126 .6  
-304 170.9  
-413 11.8 
14.03  11.57 
,182 1 s o . t  
-301 170.L 
.590 14.9 
11.61 i L t 4  
,161 13L.L .roe 169.7 
.e74 1 7 . 1  
15.66 10.07  
1.1 
.4 
1 . 4  
4 . 3 3  
70.4 
. 2  
. 3  
1 . 3 2  
-2.S 1.106 97 .7  .263 1.303 321.5 525.8 ,960 1.645A 9S .0  .60D 3.8 
- 1 . 3  .691 113.8  .466 1 .247  216 .2  316 .8  .665A 1.8280 76 .6  1 . 3 9 1  1 . 7  
1 . 7  1.210 108.0 .316 .779 263 .3  524.9 .533 1.025A 9 6 . 0  .E36 - 3 . 2  
2 . 9 9  6 .40  5 . 7 3  32.12 2 l l l 2  40 .6  63 .4  32 .9  .428 3.528 6.1 269.4  
11.2 1.120 9 3 . 3  .255 1.328 343.6 518.2 ,909 l.667A 97.1 a 6 9 0  -9.8 
-1 .2  -684 114 .1  .476 1 .234  215.0 310.8 .647A 1.8210 74 .6  1 .392  1 . 7  
4 .10  7.49 1.03 12.71 i / 1 / 2  4 6 . 2  119.1 31.1 .361 3 .733  10.1 L66.L 
. i  1.201 10s.e ,342 .766 250 .0  513.0 .So4 1.028 03.4 .oie  -3.3 
MARS ARRXVAL DATE : 2449890 (21 JUN 1991) - - -- 
1 6 . 9  -1.0 1.081 102.9  !29l  1.255 297.2 144 .6  .E90 1.6eO 98.1 -663 2 . 0  
.9 -1.0 .706 118.3 , 5 1 1  1.264 210.7  302.4 .6131 1.9140 71 .2  1.399 1.6 
9 . 4  3.9 1.243 112.3 .396 .03i 264.4  490 .9  ,102 1.160A 110.4  .09S - 3 . 1  
1.38 C.32 5.74 7.11 11.0s t / l / 2  72.6 30 .1  22 .0  .e63 S .230  1 5 . t  L64.7 




l e . 4  
1 . 3  
6.0  
4 . 7 0  
9 . 5  
1 . 4  
6.6 
4 . 4 4  
4 .7  
1 .4  
1 . 4  
4 . c s  
- 1 . 1  
- 1 . 1  
3 . 4  
t . 3 1  
-1 .P 
-1 .P 
2 .8  
2 .46  
-1.1 
- 1 . 3  
2 . 3  




































12 .61  
i.ess 303.1 540.9  .ole 1.610 60 .1  .eo8 2 . t  
1.081 220.3  300.1 -831A 1,9270 73 .2  1.403 1.6 
. e12  264 .3  504 .3  .113 i . l i O A  107.0 ,876 -3.4 
2 /1 /2  62 .8  31.5 21 .9  ,307 4 .456  1 1 . 5  L66.2 
1.275 309.1 137.3 ,932 1.619A 91.0 -673 e . 4  
1 .294  221 .1  313.1 e652A 1.9360 74 .8  1.406 1.6 .m 264.2  110.3 .522 1 . 0 7 3 ~  m 3 . r  .a60 -3 .5  
e / u 2  15.0 42 .1  2 9 . 6  . 5 s2  s.o is  6 . 7  ~ 0 7 . 1  
1.205 511.4 533.9 ,948 1 .622A.  92 .1  -677 L . 6  
1.304 222.4 317.1 -664A 1.9430 76.L 1 .408  1.6 
.TOO 284.1 516.6 .S30 1.046A 100.5 .e48 -3.3 
L/1/2 4 9 . 0  SO.1 33.0 .391 8.1Ll 6.6  t86.1 
-1.0 1.103 97.5 .PI6 ¶.E94 322.0 530.9 .OIL I.621A 95.1 .E61 3.3 
-1.1 .TO1 117.5 ,487 1.510 223.0  320.1 .673A 1.9460 77.L 1.400 1.6 
L.;l  6.13 6 . i 4  11.41 t ; l / L  44 : s  '61:7 31.6 ,430 8.113 1.0 t6S.L 
i o I t i2  io8 o a s  701 t o 1  o 1 ~ 3  9 . I s 5  1 . o ~ ~  0 7 . ~  .a= - 8 . t  
- 4 . 0  251 .2  
6 . 1  342 .9  
- 8 . 5  1 5 9 . 1  
1 . 3  103.90 
-59 .0  247.1  
5 . 1  343 .3  
3.9 1 3 3 . 3  
9.0 ioo.eo 
-- 
-9.9 220.6  
4 . 3  342 .3  
.e 155.9 
- % 3 . 4  96 .40  
- 4 . 6  230 .7  
4 . 1  342.3 
- 2 . 0  119.8 
-9.1 99.10 
- 5 . 9  230 .6  
5 . 1  342.1 
-4 .5  162 .3  
-1.1 101.60  
-6 .0  t 4 1 . 1  
1.5 341.7 
- 6 . 4  16L.O 
-L.S 103.6B 
- 4 . 9  250 .4  
5.6 341.3 
- 7 . L  160.1 
.e 101.10 
.141 












. L O B  
1.061 
276 
STOPOVER TIME 60 C A Y S  1995 INBOUNC SWINCBY M135ION DURATION = 640 D A Y S  
MARS ARRIVAL C A T €  i 2119790 
13  M A R  1999 
LAUNCH A R R i i E P E E C l "  RAi -GCL?-i-<--V< -PSI ~ < ? C € N ~ ~ S M A ~ ~ T H E T i  THE12 bERIH -APHEL PSI 2-V 2 I 2 DECLP RAP SPEECI? 
DEPART 8WNC8V SPEED3 RA3 DECLl 1 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI 4 V 4 1 4 DECL4 R A 4  3PEhCd 
awNG8y RETURN 3PEED5 R A 5  DECLS I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 1 6 OECL6 RA6 SPEEC6 
PROP AERO CVL DVA EVA OVC EVR ~ ~ P ~ - ~ U N - _ * - 3 U N  R KAPPA --A--_ E --'_NC ---RAP -0ECLP ETA PERlC 



















-461  354.4 
14 .99  11.49 
18.1 
- 9 . 7  
8.8 
7.91 
1 1 . 7  
-10.1 




8 .2  
1.35 
1 4 . 1  
-10.9 
7.4 
7.10 - _  
-1 .9 1.076 110.0 
- .5  .563 81 .5  
3.8 1.234 113.2 
3.19 6.59 4.09 
-379 1.230 215.5 526.1 
.480 1.115 111.3 292.0 
,406 .815 260.1 501.2 
11.09 2/1/2 54.1 31.6 
.163 1.696A 









-2 .s  
252.9 
1 . 5  
2 .2 
- 2 . 8  
255  * 5 
I .9 
2 . 3  
-2.1 
251,6 






5 . 4  
7.3 
-11.7 
-4 .0  
6.1 
4 .5  
-1.2 
- 6 . 0  
6.9 
2.1 



















94.  5 0  
9 6 . 1 0  
9 6 . 3 0  
.15I 
,496 
. 3 4 4  
1.432 























1 .355  
























-2.0 1.082 109.1 .373 1.254 219 .1  520.6 a186 1.122A 100.6 a635 
- . I  . S 7 1  88.1 .46S 1.126 117.8 291.1 .602A 1.649 7 1 . 1  1.364 
3.5 1.223 111.8 .319 .198 260.6 506.3 -495 1.lOlA 101.1 -667  
3.50 6.90 3.89 14.20 2/1/2 44 .0  36.9 19.7 ,283 5.836 10.5 
.349 95.7 
e l 7 1  196.1 
.433 358.5 
14.99 11.09 
-2.3 1.090 108.4 
- .9  . 5 1 1  88.5 
3 .1  1.215 110.1 
3.91 7.30 3.74 
.311 1.282 283.1 5 l S . l  
.453 1.135 178.2 501.0 
.317 ,786 260.5 511.9 
13.41 2/1/2 36.3 43.5 
.372 1.313 261.6 509.8 
. I 4 5  1.141 178.5 305.4 
.340 -177 260.4 118.2 
12.91 2/1/2 30.4 52.2 
lVAL DATE : 2443800 (23 I.I 
.e06 1.757A 
.62OA 1.649 




. S i 2  1.041A 
25.1 .358 
IAR 19911 - 
103.3 -649  
72.7 1.367 
103.8 .!52 
1.118 . . 3  
105 .5  .663 
100.1 13 9 1.368 -040 
4.603 7 . 7  




-2.7 1.099 107.1 
-1.1 .sa1 88 .8  
2.7 1.209 109.8 
4.38 7.71 3.62 -- MARS ARR -_ - . . 
4-9520 4-9600 
4-9660 5- 44 .5  
3- 44.5 5- 160 
4-9550 4-9800 
4-0060 5- 41.5 
S- 47.5 I- 170 
4-9540 4-9600 
4-9860 5- 5 0 . 1  
5- 50.1 5- 160 
4-9550 4-9000 
4-9860 5- 52.3 
9- 52.5 5- 190 
4-9580 4-9800 
4-9060 5- 53.9 
5- 213.9 5- 200 
-311  80.4 
A 9 0  191.9 






- 3 4 0  9 5 . 8  




- 9 . 6  
8 .9  
7.82 
17.9 




- 1 0 . 2  
8.2 
7 . 1 6  
15 .2  
-10.1 








5 . 1  
6 .60 
-1.8 1.013 109.8 .375 1.222 275.2 
- . 6  ,563 89.8 .480 1.110 119.8 
3.9 1.236 113.3 .408 ,819 261.1 
2 .91  6.38 4.03 15.20 2/1/2 61.2 
-1.9 1.019 108.8 ,366 1.244 219.4 
-.I , 5 1 1  90.3 .465 1.l2l 180 .3  
3 .5  1.225 111.8 .381 .e01 261.0 






















309 - 4  
531.9 
16.9 
.164 1.6801 95.8 
.578A 1.642 6 9 . 2  
.484 1.153A 110.0 
16.2 .242 1.081 
-189  1.6991 98.4 
.600A 1.6420 11.0 
. I 9 6  1.lOlA 101.5 
19.2 .281 1 .991  
.e10 1.726A 100.9 
.619A 1.6420 72.6 
.SO6 l.Ol1A 104.2 
e2 .1  .?Eo 1 . 2 2 1  
.619 1.1 
2.360 2 . 1  
.E89 -2 .8  
1 4 . 1  054.4 
1.363 -630  P.1  1.4 





8 . 8  259.0 
.3  191.3 
5 . 3  334.6 
6 . 9  146.4 
- 1 2 . 7  92.10 
- 3 . 2  202.3 
0.0 336.3 
4 . 1  1 5 0 1 7  
-0.1 94.30 
-5.6 211.1 
6 . 1  337.4 
1 . 6  153.4 
-3 .9  96.40 
-2.1 1.086 107.9 .36 l  1.268 283.5 
- .9  . 5 1 8  9 0 . 1  .413 1.131 180.8 
3.1 1.217 110.6 .358 . le8 260.9 
3.53 6 . 9 3  3.68 13.,!M 2/1/2 40.9 
-2.4 1.094 101.1 .319 1.294 281.7 
-1.1 .583 91 .0  ,444 1.138 181.3 
2.1 1.210 109.6 .341 .?19 260.8 
3.93 1.33 3.57 12.96 2/1/2 34.1 
,326 102.9 
.169 194.6 
.410 3 .1  
14 .42  10.49 
,829 1,159A 1 0 3 . 1  .655 2.3 
.633A 1.6420 13.9 1 .561  2 .3  
.514 1.044A 100.9 ,842 -2.8 
24.7 .358 4.679 1.6 260.8 
-841 1.8OlA 105.1 -668 3.0 -7.4 223.9 
.643A 1.6430 14.0 1.369 2.4 6 . 1  336.7 
.519 1 . O Z I A  91.5 .832 - 2 . 8  -1.3 152.2 
26.9 .389 4.299 8.2 261.8 3.5 99.10 
- 7 . 0  218.1 
1 . 5  338.2 
- .4  154 .2  
- . O  9 8 . 3 0  
. S i 8  109.9 
a 1 6 6  193.9 
.393 5.7 
14 .61  10.22 
-2.9 1.103 106.4 .360 1.324 2 9 2 . 0  
-1.2 ,586 9 1 . 2  .431 1.143 161.6 
2.2 1.201 108.9 .328 .712 260.5 
4.39 1.78 3 .49  12.55 2/1/2 2 9 . 1  
-3.8 1.112 105 .1  .364 1.311 296.3 
-1.3 .SO1 91.3 .434 1.145 181.1 
1 . 1  1.202 108.6 .322 .161 219.9 
4.91 8 .30  3 .48  12.31 2/l/2 25 .0  
4-9570  4-9800 
4-91160 5- 5 4 . 1  
S- 54.7 5- 210 
~ 8 1 2  116.2 
e l 6 4  193.5 
,585 7.3 
14.97 10.05 
.a64 1 .851A 101.0 -682  4 .0  
.648A 1.6430 15.3 1.369 2.4 
.520 1.014). 9 3 . 8  -824 -2.9 
28.4 ,405 4.015 9 .7  262.3 
-6 .5  226.7 
8.4 336.9 
- . 6  146 .7  
6.7 100.40 
WAR5 ARRIVAL DATE L: 2449810 ( 2 APR 19951 __L_-. 
4-9520 4-9010 .369 00.5 18.5 
4-9870 5- 45 .2  . l e 9  196.6 -9 .1  
I- 4 5 . 2  5- 160 . S O 0  351.8 9.0 
1 4 . 5 9  1 1 . 7 1  1.11 
18.2 
-9 .3  




8 .3  
1 .01 
15 .8  
-9 .0  
T . l  
6 .72  
13 .3 '  
-10.0 




5 . 1  
8.30 
-1.1 - .6  
3 .9 
2.82 




- . 9  
3.1 
3.21 




- 2 . 6  
-1.2 
2 .2  
3 .94  
-3.2 
-1 .3 
1 . 7  
4.39 
1.012 
. 5 6 5  
1.238 
6 - 2 3  
1.011 
. 5 1 4  
1 .221  
6 . 3 1  














i . e a 7  
109.7 




92 .1  


















.312 1.217 274.9 134.3 
.480 1.106 182.5 290.6 
,411 .e23 261.6 499.5 
15.31 2/1/2 69.0 30.3 
.360 1.236 219.2 529.0 
.464 1.118 183.1 296.1 
.383 ,805 261.4 504.6 










.618A . so7 




















































4 . 1 4 1  
102.7 




71 .3  





1 5 . 1  
.627 
I .  362 
. E l 3  
















9 . 3  
1.1 
2.0 
- 2 . 7  
255.6 
1.4 
2 . 1  










2 . 1  
2.3 











4-9010 5- 4 6 . 2  
5- 41.2 5- 1 7 0  
4-8540 4-9010 
4 - 9 0 7 0  5- 50.9 
5- 50.9 5- 180 
4 - 9 5 5 0  4-9610 
4-0070 5- 53.1 
5- S 3 . 1  5- 190 
-2.1 200.4 
5 . 0  331.8 




. I 3 4  .I 
13.88 10.66 
. S i 0  102.9 
~168 192.0 
.410 4 .2  









1.257 283.1 523.7 
1.128 183.1 300.8 
.791 261.4 510.2 
2/1/2 46.2 41 .5  
1.200 281.6 518.5 
1.135 184.2 304.8 
-181 261.2 516.3 
2/1/2 38.4 49.6 
- 5 . 0  210.3 
6.5 336.9 
1.1 l S 4 . 3  
-4 .6  96.30 
-6 .6  018.2 
7.2 3 3 9 . 1  
-1.0 1 5 5 . 3  
- . 7  96.20 
-1 .6  224.6 
1 . 0  340.1 
-2 .0  153.0 
2.9 99.70 





4-SO70 5- 54 .0  
5- 54.0 5- 200 
4-9570 4-9010 
4-+670 5- 215.0 




13.90 9 . 9 6  
- 3 4 1  1.305 292.1 513.3 
. * I 7  1.141 184.6 307.9 
.328 -774 261.0 523.2 
12 -56  2/1/2 32.5 60.3 
-296  116.1 
. l 6 3  191.5 
,363 0 .6  
1 4 . 1 2  9.14 
.348 1.333 296.6 508 .2  
.433 1.144 184.8 309.5 
.321 a169 260.1 530.8 



































MAR3 ARRIVAL DATE : 2449020 (12 APR 19911 -- - - _  
-1.6 1.010 109.0 .331 1.212 214 .5  538.3 .763 1.662A 9 1 . 0  ,616 1.1 3.6 164.6 ~ 1 2 8  
- . 6  .569 94.9 .481 1.103 185.4 290 .1  .5?3A 1.6340 66.0 1.357 2 . 0  5 . 0  337 .8  . I O 1  
4.0 1.241 113.S .413 .e27 262.0 498.6 .466 1.169A 111 .5  .E91 -2 .0  6.2 147.6 .360 
2.13 8.14 4.02 1 5 . 4 1  2/1/2 71.3 29.1 1 5 - 3  .236 7.400 16.8 t 1 7 . 2  -11.1 91.70 1 . ¶ 4 2  
4-9520 4-9620 
4-9660 5- 46.0 
5- 46.0 5- 160 
4-+5SO 4-9620 
4-0800 'J- 49.0 
5- 49.0 5- 1 7 0  
4-9540 4-+620 
4-9060 5- 5 1 . 7  
I- 5 l . f  1- 100 
4-9550 4-9620 
4-0060 !I- 53.9 
S- 53.0 5- 190 
4-9560 4-9620 
4-9000 5- 55.1 
S- 55.7 5- LOO 
4-9510 4-0620 
4-9080 3- 58.7 
E- 50.1 5- 810 
.S I8  00.1 
. IO9 194 .1  
-503  352.8 
14.50 l l . ? l  




- 1 . 1  1.015 108.1 .31? 1.230 279.0 533.2 .191 1.668A 93.0 .625 1 . 4  - . 7  197.7 - 1 3 1  
-.E . S T 8  95.3 .46S 1.116 186.1 295.7 -191A 1.6350 T0.6 I.361 2.1  5.r 339.2 *466 
3.6 1.229 111.9 .384 ,806 261.8 503.0 -497  1.118A 108.2 -676  -2.9 3.3 lI2.0 - 3 1 2  
2.18 6.19 3.02 1 4 . 4 5  0/1/2 63.8 34.S 10.4 . e l 7  6.252 12.4 259.6 -9 .9  91.00 1 .453  
,327 95.7 
.114 191.7 
.435 1 . 7  
13.53 10.57 




-296  109.7 
.168 189.4 
-392  0.0 
13.34 9.79 
-1.0 1.080 107.3 .341 1.248 283.4 128.0 .E l6  1.6011 96.2 .635 1 .7  -4 .0  200.6 , 8 4 0  
-1.0 .SO5 9S.6 .453 1.127 186.8 300.0 .611A 1.6310 72.4 1.364 2.1 6 .5  340.3 .435 
3.2 1.220 110.8 .360 .794 261.0 109.4 ,508 1 .08OA 104.9 .660 -2.9 . 6  1 5 5 . 1  e268 
2.96 6 .37  3.68 13.67 W l J 2  12.3 40.8 21.3 .311 5.399 9.2 t 6 1 . 1  - ¶ . 4  96.20 1 . 5 8 6  
-2.0 1.081 106.3 .340 1.268 287.8 522.9 .031  1.699A 90.4 .645 2.0 -8.3 C11.8 .153 
-1.1 . S O 0  91.8 .443 1.131 187.4 304.1 .632A 1.6360 73.8 1.367 2.2 7.0 341.0 .410 
L.7 1.213 109.6 .341 .783 261.6 515.5  .518 1 .051A 101.6 .E47 -2 .9  - 1 . 5  156.4 apt&? 
3.23 8.63 3.11 13.06 9/1/2 43.3 48.4 24.1 .351 4.193 1.0 t 8 3 . 3  -1.4 9O.LO 1.354 
-2.3 1.093 105.4 .338 1.290 292.3 511.9 ,851 i .124A 100.4 .E55 2 .5  - 7 . 5  224.9 .169 
-1.2 .594 96.0 .437 1.141 181.0 301.9 .643A 1.6390 74.0 1.360 2.2 7.6 341.4 .39e 
2.2 1.208 108.8 .327 .716 t61 .4  522.3 ,522 1.030A 9 0 . t  .e36 - t . 9  -2 .7  1 5 5 . 1  . P o t  
3.55 8.95 3.50 12.61 2/1/2 36.5 58 .0  26.5 .391 4.309 7.6 284.4 2 .3  99-80 1.318 
-2.7 1.101 104.5 .334 1.314 296.9 512.9 .87S 1.753A lO2.t .E66 3.1 -7 .8  230.7 -106  
-1.3 .596 96 .1  .433 1.144 188.1 309.8 .649A 1.6390 l S . 4  1.369 2 . 5  1 .9  341.0 .Sei! 
1 . 7  1.204 108.4 ,320 .T70 260.9 S29.0 .524 1.016A 94.7 .E27 - 3 . 0  -2.4 150.6 -101 
3.93 7.33 3.48 l t . 3 3  2/1/0 31.5 12.1 20.2 -413 4.104 0.0 881.1 S.6 100.70 1.E6C 
-5.6 1.118 109.7 ,331 1.388 306.4 503.3 ,907 1.829A 101.4 .EO8 8.t -t.l L39.0 .e21 
-1.1 ,591 95.9 4 4 1  1.137 181.1 305.6 .635A 1.8300 74.1 1.387 2 . t  7.1 541.1 .403 
.7 1.190 109.7 .339 ,181 2S7.3 149.1 .SO3 1.020 65.4 -013 -3 .1 5 . 0  131.0 el90 
4.92 8.31 3.35 12.55 2/l/l! 28.4 119.3 91.3 .388 4 . t 3 9  11.9 L83.1 10.9 98.40 1.185 
.zm 116 .1  
.164 188.9 
.SO2 9.9 
13.45 9 . 9 t  
4-9590 4-9820 .e73 125.9 
4-9080 5- 54.4 ,160 190.9 
8- S4.4 (I- E 3 0  ,405 8.0 
14.36 9.4.3 
MAR8 ARRIVAL DATE = 2449830 ( t L  APR 1995) - 
- 1 . 5  1.089 109.9 .311 1.210 274.1 542.L ,780 1.659 88.7 .el$ 1.1 5.4 160.7 . l e 6  
- .8  .574 97.8 .48L 1.105 188.S L09.6 .STLA 1.8350 $8.7 1.351 2.0 4.9 339.C .505 
4.0 1.943 113.5 .*I5 .031 t8E.4 498.0 .480 1 .178A 111.9 -099 -1.9 5.9 148.1 .3S6 
c.70 0.11 4.01 LS.JC t i v e  86.0 29.1 i s .1  . t 35  7 . 6 m  17.8 ~50.5 -18.s 01.90 i.se~ 
4- ,5 tO 4-9030 .370 81.0 
4-*090 !I- 40.7 . l o 3  102.2 
0- 40.7 S- 100 .805 353.7 
14.S7 11.87 
277 
8TOPOVER TIME = 60 D A Y 3  1995 INBOUND SUING87 
- __ - 
V I PSI I ECCEN SMA--THETl THETPPERIH - P H E L ' - P S I  2 
V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 
V 5 PSI  5 ECCEN SUA WET9 THE16 PERlH APHEL PSI  6 
EVR TYPE SUN-A-SUN R-KAPPA ;A- E EVA OVO 
1.074 108.4 .333 1.22s 218.1 5 3 1 . 3  .r9i 1.659~ 91.5 
.384 98.0 ,466 1 . 1 1 7  189.4 295.5 .596~ i.6310 10.1  
6.06 3.90 14.14 2/1/2 7 1 . 1  33.0 18.2 . e n  6.336 
1.231 112.0 .366 .a11 262.2 303.1 -496 1.124A iO8.S 
I41SSION DURATION C.40 O A V S  
MARS ARRIVAL O A T E  i 2449830 
22 A P R  1995 - . - - - _ _  
LAUNCH A R R I V E  8 P E E O l  RAI OECLl 
DEPART SUNGBY 3PEEOS R A S  OECL3 
SUNGBY RETURN 8PEEDS R A S  OECL3 
-. - -. . PROP--AERO-OVL - 
4-9530 4-9830 .344 88.4 16.8 
4-0890 1- 49.7 190.5 -1.4 
I- 49.7 5- 1 7 0  .468 3 3 8 . 3  8 . 9  











V 2 I 2 DECLZ 
V 4 I 4 OECL4 
V 6 I 6 OECL6 
-'_NC --RAP OECLP 
.625 1.3 .9  
1.361 2.0 5.3 
,818 -3.0 2.9 
13.1 260.8 -10.8 




I 1  
I 3  
1' 5 






. s ~ e  95.1 18. i  
.178 188.9 -1.4 
.a36 2.1  8.4 
15-35 1 0 . 5 7  6.61 
194.5 . l e $  
340.5 ,468 








- 1 . 1  1 .078  101.2 .a42 1.241 283.2 132.3 . a i r  1.666~ 94.0 .e33 1.6 -2.8 206.6 . $ s o  
-1.0 ~591 98.3 .I34 1.128 190.2 300.5 .616A 1.6400 72.4 1.365 2.0 6.1 341.3 ~ 4 3 6  
3.2 1.222 110.6 .361 .796 262.1 508.6 ,106 1.084A 105.2 .662 -3 .0  .2 1 5 5 . 9  ,273 
2.16 6.18 3.76 13.14 2/1/2 39.1 39.8 21.2 e316 5.441 9.1 262.8 -6.2 96.20 1.405 
.304 ioz.9 16.1 
.ir3 187.5 - 1 . 3  
-411 6.2 1.6 
13.06 10.10 8.43 
1.9 - 5 . 5  216.6 -140 
2.1 . 6.1 342.1 e411 
-3 .0  -2.0 137.4 ,231 
264.4 -2.1 88.20 1.361 
2.3 -1 .1  224.1 , 1 5 3  
2.2 1 . 3  342.5 .ssz 
-3 .0  -3.3 156.4 .e04 




4-9590 4-9630 -233 126.1 .2 -4.3 1.112 102.1 .321 1.344 507.0 SO8.2 -913 1.116A 103.1 .660 5.0  
4-9890 5- 5 5 . 8  . i r i  186.0 - 1 . 5  -1.2 ,600 98.3 .440 i . im i9i.e 306.9 .~SSA 1.6430 14.1 1.368 2.1 
I- 1 5 . 0  5- 230 .39e 9.8 2.0 .T 1.199 109.3 .334 .TIS 258.1 547.6 .so8 1.018 86.2 .et5 -3.1 
13.41 9.14 3.53 4.33 1.13 3.81 12.41 e/i/z 29.5 109.5 21.9 .3r9 4 . 1 5 5  11.6 265.3 
4-91~0 4-9640 .373 81.3 10.3 - 1 . 3  1.069 ii0.1 .3r4 i.208 273.1 546.0 .?SI 1.659 86.4 .sib 1.1 
I- 41.4 I- 160 .so6 354.6 9.2 4.1 1.246 ii3.1 . i i r  .e33 262.1 491.3 .487 1 . 1 8 4 ~  iie.2 ,902 -3.0 
14.82 12.09 7 . 8 5  2.13 8.14 4.24 11.62 2/i/z 94.3 28.6 14.0 ,233 7.114 i 8 . s  219.1 
4-9130 4-9840 .a44 88.8 i 9 . i  -1.3 1.012 108.4 .334 1.221 z r 8 . 3  541.5 . r e s  1,654 89.3 .625 1.s 
5- 90.4 I- i r o  ,469 359.4 0.0 3 . 1  1.253 112.0 .381 .et4 262.6 502.4 .499 i.1~9~ 106.8 .e81 -3.0 
4-9540 4-9840 .320 95.9 18.4 - 1 . 3  1.017 m r . 1  .339 1.256 283.0 936.5 . B I T  1.633~ 91.8 .os3 1.8 -1.4 203.1 .i22 
5- 93.1 s- 180 ,437  3.6 8 .5  3.2 1.223 110.7 .a62 .m e62.s sor.9 .so9 I.OBBA m 5 . s  .e64 -3.1 - . i  136.6 .era 
4-0330 4-9640 .e99 102.9 11.2 -1.8 1.082 105.8 .328 1.232 281.7 m . 6  .e42 i.662~ 94.0 .ai 1.9  -4.s 214.6 .ips 
5- 51.3 1- too ,411 t . 2  7 . 1  2 .1 i.ei6 $09.6 . w e  ,181 262.4 514.0 .318 i . 0 5 ~  102.2 .OS0 -3.0 -2.4 1 5 8 . 3  .230 
UAUS ARRIVAL OATE = 2449840 < 2 WAY 1995) 
4-9900 5- 41.4 .I99 189.3 -6.2 - . 1  .383 100.8 -484 1.106 192.0 289.7 . 5 1 1 A  1.6420 68.8 1.358 1.9 
4-9900 5- 50.4 . lo1 181.4 -6.1 - .8  .193 101.0 .468 1.120 193.0 295.3 .396A 1.h450 70.6 1.362 1.9 
15-90 11.30 1.23 2.60 8.01 4.06 14.62 2/1/2 00.1 33.2 18.1 ,213 6.310 13.4 t81.9 
4-9900 5- 53.1 e l 8 5  1 8 5 . 1  -6.0 -1.0 .600 101.1 .4S6 1.132 193.9 300.6 .616A 1.6480 72.3 1.366 2.0 5.9 342.4 ~ 4 3 7  
13.30 10.68 8.16 2.62 6.03 3.92 13.80 2/1/13 66.7 39.0 21.1 -313 5.453 10.1 263.9 - 7 . 0  96.20 1.402 
4-9900 3- S 5 . 3  .le1 164.3 -S.9 -1.1 .606 101.2 .446 1.142 194.7 305.0 .632A 1.6310 1 3 . 8  1.369 2.0 6.S 343.0 ~ 4 1 1  
12.93 10.18 6.38 2.73 6.16 3.62 13.15 2/1/2 53.4 46.4 24.0 -356 4.809 7 . 8  283.4 -2.8 98.30 1.356 
-4.4 241.0 .e03 
10.6 3.T 133.6 99 10 1.197 el 2 
7 . 1  342.4 .390 
_. 
7.0 i r e . 9  .azo 
4.8 140.3 .so6 
-11.4 gi.40 1.366 
e . 1  m0.e .lei 
5 . 5  140.8 - 3 7 0  
5.3 341.5 -469 
2 . 0  153.3 -520 
-11.7 93.90 1.465 
4-9510 4-9840 -264 116.0 12.8 -2.1 1.094 103.1 .313 1 .287  297.3 522.1 .883 1.690A 97.8 .658 2.6 - 1 . 5  231.1 .I52 
4-9900 5- 50.3 .ins 182.5 -6.0 - 2 . 3  . a s  101.4 ,433 1,153 193.6 310.7 .65i~ i.65~0 T S , ~  1.312 2.1 1 . 3  343.5 , 3 7 9  
1- 38.3 1- z io  .319 12.1 5.2 1.1  1.206 108.2 .si8 . r 7 3  261.8 528.1 .s2r i.019~ 9s.4 .E31 -3.0 -3.9 i33.1 .sa3 
12.64 9.43 5 . 7 2  3.21 6.62 3 .71  le.35 2/1/2 39.6 69.3 28.5 e419 4.063 1.8 261.3 4.3 101.10 1.283 
4-9190 4-9840 
5- 51.1 S- 230 
4-9600 4-9840 
4-9900 3- 40.9 
3- 40.9 1- 240 
4-9600 4-9840 
4-9900 3-  49.8 
S- 49.8 5- 240 
4-ssoo 5- 5 1 . 1  
,238 126.2 






.23r 129. i 
3 .3  -3.4 i . i o r  ioi.6 .a08 1.323 3or .J  i i 3 . i  
5.20 3.86 1.26 3 . 1 5  12.40 2/1/2 31.6 106.9 
-6.1 -.3 . s s r  100.4 .s26 1.011 i89.r 0 ) 7 . i  
5.25 4.33 7.13 4.16 13.96 e / i /e  32.0 140.5 
-6.0 -1.2 .611 101.3 .440 1.148 193.2 308.3 
2.0 . I  1.200 109.0 ,329 .763 258.8 346.4 
-1.6 -3.3 1.114 100.5 .307 1.346 312.9 308.9 
.3 .2 1.190 119.2 .489 .151 243.9 566.8 
,918 










a 3 9 1  






























1.0  343.3 
10.0 9 9 . ~ 1  
.z3r 129.1 -1.6 -5.3 1.114 100.1 .so1 1.346 312.9 508.9 -933 i.rs9~ 102.1 ,683 
13.67 9.34 5.25 4.33 7 . 1 3  4.08 13.14 e / i /e  32.0 131.6 2 2 . 7  .e66 5 . 0 8 1  iz.9 
.le2 181.6 -6.1 -.a ,191 100.9 .411 1.118 192.8 294.3 .592A 1.6450 7 0 . 3  1.362 





- UARS A R R I V A L  OATE S 2449650 (12 MAY 1995) - 
4-9140 4-9610 ,518 96.0 18 .8  -1.4 1.016 101.0 .338 1.232 262.1 S40.6 ,816 1.648 6 9 . 1  .63 
4 - m o  I- 3 3 . 1  ,191 182.4 -4.4 -1.0 ,613 104.2 .439 1 . i d i  190.0 301.0 ,611~ i.6610 1 t . 4  1.36 
5- 13.I I- 180 ,436 4.4 6.5 3.5 1.225 110.1 -363 .8OP 262.8 307.2 -510 1.092A 103.8 n66 
13.46 10.93 6.14 L.55 5.93 4.18 13.66 L/l/t 15.0 38.3 t1.3 .313 1.410 10. 
4-9510 4-0850 ,296 
4-9910 5- 36.0 ,193 
5- 56.0 5- 190 .411 
12.96 
4-ss60 4-se.so .2r6 
4-9910 5- 11.8 .is0 
4-9570 4-9650 .esr 
6- 39.1 3- ti0 . s r a  
S- 5 7 . 9  5- 200 a 3 9 1  
12.68 
4-9910 3- 59.1 .181 
12.52 
103.0 11.7 -1 .5  1.080 105.7 .324 
101.0 -4.3 -1.1 .619 104.2 .450 
10.S9 1.30 2.59 8.00 4.09 13.20 





1.8 -3 . r  rit.3 . l e i  
1.9 6.L 345.6 e411 
-3.1 -2.6 159.1 et41 
lL66.3 -3.6 96.30 1.335 
2.1 - 5 . T  222.3 .re8 
2.0 6.7 343.9 ~ 3 9 1  
-3.1 -4.3 158.6 e209 
b L61.4 *2  100.30 1.298 
109 .7  16.1 -1.6 1.085 104.5 . S i 4  
9.95 3.92 2.73 8.1s 4.03 12.70 
I 119.9 -4.2 -1.0 .e23 104.3 .445 




' . re i  
292.5 331.3 ,866 1.651A 93.9 .64 
262.6 519.9 ,525 1.036A 99.2 ~ 8 4  
32.3 S5.1 26.9 .394 4.291 6. 
291.5 126.7 .E66 1.668A 95 .1  .I5 
262.2 321.3 .529 1.021A 95.8 .63 
' 44.8 87.8 29.0 .421 3.999 1. 
199.6 309.1 .WCA i.6rzo 7 5 . 0  1 . 5 7  
199.9 3 i i . i  .SISA i.6r40 7 3 . 1  1.31 
278 
U I S S I O N  DURATION : 640 C A Y S  
9 7  Y A V  1q91  
516POVER TIME : 60 CAYS 1995 INBOUNC SWINGBY 
WARS ARRIVAL D A T E  = 2449eso 
R A 1  D E C L c ' - I  1 
R A 3  DECL3 I 3 
R A 5  DECLS I 3 
- A E R O L V L  OVA 
96 .3  19.2 -1.3 
179.2 -2 .8  -1.0 
5 .3  8 . 6  3.3 
11.34 6 .76  2.49 
103.2 18.2 -1.3 
177.9 - 2 . 6  -1.1 
8.9 7.8 2.8 
10.76 6.27 2.48 
- - .- 
. . . . . . . 
LAUNCH A R R I V E  SPEECl 
DEPART SWNGBY SPEED3 
SWNGBY RETURN SPEED5 
v I PSI C-ECCEN 
V 3 P S I  3 ECCEN 
V 5 P S I  5 ECCEN 
1.075 107.1 .338 
.629 107.4 .465 
1.226 110.7 ,364 
5 .91  4.58 13.92 
1.079 105.7 .322 
,635 107.3 .455 
1.218 109.6 .343 
5.90 4 .49  13.24 














l H E 7 1  l H E 7 2 P E R l H  'APHEL P S I  2 V 2 
THE13 THE14 PERIH APHEL P S I  4 V 4 
THE15 THET6 P E R I H  APHEL P S I  6 V 6 
SUN_?-SUN R KAPPA--* __ E --I.NC . 
282.2 5 4 4 . 6 7 1 4  1.645 87.7 ,657 
202.6 301.9 .619A 1.694D 12.4 1.373 
263.2 506.5 - 5 1 1  1.096A 106 .1  .868 
83.8 37.6 21.8 e 3 1 2  5.300 11.0 
287.3 540.1 .e43 1.642 89.9 .643 
203.6 306.5 .636A 1.6980 73.9 1.371 
263.1 112.6 .ftO 1.06% 102.8 ~ 6 5 4  
70.6 44.7 24.8 .351  4.651 8.2 
I 2 OECL2 
I 4 DECL4 
I 6 OECL6 
RAP -0ECLP 
1 . 5  2 .0  
1.8 5.4 
-3.2 - . 9  
265.5 -6.3 
1 . 7  - 1 . 7  
1.8 5.9 
-3.2 -3.2 
266.9 - 4 . 2  
... 
- .- . - - - - 
R A P  SPEEC2 
RA4 SPEC04 
R A 6  SPEECS 
E T A  PERIC PROP 
4-9S40 4-9860 .320 
4-9920 3- S4.3 - 2 1 4  
5- 54.3 1- 180 .439 
13.83 
4-9550 4-9860 ,294 
4-9920 5- 56.7 .210 
S- 56.  5- 190 .412 
13.24 
I_ - - - . 
196.4 - 1 1 1  
343.6 ~ 4 3 9  
157.9 ,203  
96.60 1 .341  
209.0 a114 
344.0 ~ 4 1 2  







5- ¶9.  
4-9860 -272 109.8 16 .7  -1.4 1.084 104.4 .310 1 .256  292.4 535.7 .e67 1 ,6441  91.9 -830 2.0 -4 .5 220.1 a119 
5- 5 8 . 3  .e07 176.8 -2 .5  -1.2 .640 107.3 .448 1.175 204.3 310.2 .648A 1.7020 7 5 . 1  1.378 1.9 6 .4  344.1 ,391  
5- 200 ,391 11.9 6.7 2.3 1.213 108 .1  .327 . I 8 2  262.9 519.2 ,526 1.038A 99.5 -843 -3 .1  -4 .8  159.6 . e l l  
12.85 10.29 1 .86  2.S6 5.96 4.43 12.73 2 / l / Z  59.4 54.0 27.6 .394 4.194 6 . 7  268.1 -.6 100.70 1.259 
4-9660 ,252  116 .0  14 .6  -1 .6  1.089 103.1 .300 1.269 
5- 210 .377 14 .0  5 .3  1 . 7  1.208 108.1 .317 .776 
12.61 9.90 1 .51  2 .71  6.12 4 .39  12.38 2 /1 /2  
4-9590 4-9960 -218 126.3 7.8 -2 .2  1.100 100.8 .287 1.298 
4-9920 5- S9.3 .206 176.4 -2 .5  -1.3 .641 107.3 .446 1.178 
5- S9.3 5- 230 . 3 8 3  14.3 2.0 .I 1.202 108.6 ,322 , 7 6 7  
12.49 9.36 4 . 9 6  3.13 6.54 4 .41  12.31 2/1/2 
I- 59.8 .zos 176 .1  - 2 . 5  - 1 . 3  .643-107.3 .444 i . i e o  297.6 531.3 .e89 1.650A 9 3 . 7  
.OS8 2 .3  -6.3 2 2 9 . 2  . l e 7  
, 204.8 312.7 .656A 1.7040 7 5 . 9  1.379 1.9 6 . 7  344.1 .377 
262.5 526.5 ,530 1.022A 96 .1  .833 -3 .1  - 5 . 2  156.4 .106 
50.4 66.3 29.8 ~ 4 2 3  3.894 6.8 268.8 2.8 102.00 1.226 
1 3 0 8 . 4  522.9 .925 1.671A 9 6 . 6  .669 3.2 -6.8 242.4 .149 
204.6 311.6 .653A 1.7040 75.6 1.378 1.9 8.8  344.1 .SO3 
260.1 544.2 .520 1.014 88.0 ,820 -3.2 . 3  139.9 ,180 * 
n 38.1 102.3 30.4 .410 3.811 9.7 268.6 8 . 6  101.20 1.154 
4-9600 4-9660 - 2 0 5  129.7 1 .6  -3.0 1.106 99.6 .283 1.313 314.1 119.0 . 9 l l  1.685A 9 7 . 9  - 6 7 6  4.1 -4 .9  241 .1  . I 6 1  
4-9920 5- '35.0 ~ 2 1 2  178.9 -2 .7  -1.0 .630 107.3 .462 1.159 202.8 303.1 .624A 1.6950 72.8 1.373 1.8 5 . 6  343.7 -431  
5- 5 5 . 0  5- 240 .431  9 .7  . 3  . l  1.199 111.0 ,360 . I 6 2  255.7 556.1 .488 1.037 61.3 .a13 - 3 . 3  6 . 7  128.1 e 2 3 1  
12 .71  9.31 4.76 3.40 6.80 '4.56 13.04 Z/1/2 35.6 124.6 26.5 .323 4.362 11.9 268.1 11.5 96.90 1.086 
__- MARS ARXIVAL DATE = 2449870 I 1 JUN 1991) 
4-9540 4-9870 
4-9930 5- 5 1 . 0  
5- 5 5 . 0  5- 180 
4-8150 4-9970 
4-9930 5- 57.3 
I- 57.3 5- 190 
4-9560 4-9870 
4-9930 I- 59.2 
5- 5 9 . 1  5- zoo 
,322 96.6 1 9 . 6  -1.2 1.074 107.3 
-237 176.3 -1.3 -1.0 .650 110.7 
a440 6 . 1  8 . 7  3 .3  1.228 110.7 
4.46 11.95 6 . 8 0  2.50 5.92 5.13 
a294 103.4 18 .7  -1 .2  1.078 105.7 
,233 175.0 -1.1 -1.1 .656 110.6 
- 4 1 2  9.8 7 . 8  2.8 1.220 109.6 
3.75 11.33 6.26 2.42 1.84 5 .07  
.339 1.228 281.7 548.6 
.473 1.181 2 0 7 . 7  303.2 
.366 .e06 263.5 505 .9  
13.98 2/1/2 92 .3  37.0 
.321 1.239 2 8 6 . 9  544.3 
.464 1.192 208.8 307.9 
,344 .793 263.4 511.9 
13.29 2/1/2 79.1 43.9 
. E l l  1.644 
.622A 1.7390 
. S t 1  1.100A 





85.7 .640 1 . 5  
72.5 1.379 1 . T  
106.4 .E71 -3.2 
5 .111  11.3 286.0 
88.0 .646 1 .7  
74.1 1.382 1.8 
103.1 .856 -3.2 
4.k79 8.4 E67.4 
3.6 192 .5  e l l 6  
5.2 343.7 - 4 4 0  
-1.2 1 5 8 . ¶  . E 8 7  
- 8 . 8  97.10 1.276 
-.l 2 0 5 . 3  . i l l  
5.7 343.9 .412 
- 3 . 6  160 .6  ,246 
- 4 . 8  99.40 1.232 
.270 i i 0 . 0  17.3 -1.2 1.082 104.3 .307 i . 2 3 1  292.2 540.0 .a61 1 . m  90.0 .BIZ 1.0 -3.2 217.1 . t i e  
-231  174.0 -1.0 -1.2 .661 110.6 .457 1.201 209.7 311.7 .652A 1 .7500  75.3 1.384 1.8 6.1 543.9 - 3 9 0  
.390 12.8 6 . 7  2.3 1.214 108.1 .327 .784 2 6 3 . 2  518.5 .528 1.041A 9 9 . 8  .e44 - 3 . 2  - 5 . 3  160.6 -213  
3.26 10.82 5 . 8 2  2.44 5 .86  5.00 12.16 2/1/2 67.0 12.9 28.7 .394 4.034 6 . 7  268.5 -1 .2  101.40 1.197 
4-9570 4-9870 
4-9930 5- 60.1 
I- 8O.S 5- 210 
.248 116 .1  
.229 173.4 
. 3 7 8  15 .0  
12.94 10.41 
15 .4  - . 9  
5 .3 
5 .44 
-1.4 1.087 103.0 .296 1.263 297.6 535.8 .E90 1.637A 91.8 .657 2.2 
-1.3 -664 110.1 ,453 1.207 210.2 314.4 .660A 1.7540 76.2 1.386 1.8 
1 .7  1.209 108.1 .316 .778  262.9 S25.7 ,512  t .0231  96.4 -835 - 3 . 1  
2 .53  5.95 4.97 12.40 2/1/2 57.0 6 4 . 9  31.0 .426 3.738 6 .4  269.2 
-5.4 227.1 
6.4 343.8 
-5 .8  1 5 7 . 7  
2.0 102.00 
- 6 . 8  241.9 
6 .3  343.8 









12.66 9 . 8 1  
9 . 1  
-1.0 
2.1 
4 .85  
-1.8 1.097 100.5 .280 1.289 308.7 527.8 .928 1.6491 94.7 ,669 2.9 
-1.3 .663 110.5 .454 '1.205 210.0 313.8 .658A 1.752D 76 .0  1.385 1.8 
. 7  1.203 108.4 ,319 .769 260.7 543.1 .523 1.014 88.5 .e21 - 3 . 2  
2.86 6 . 2 7  4 .96  12.21 2/1/2 43.2 100.1 32.0 -419  3.631 8.9 E69.2 
a135 




4-9930 5- 60.3 
3- 60.3 I- 230 
4-9600 4-9870 
4-9930 5- 5 6 . 7  
5- 58 .7  5- 240 
- 
4-9150 4-9680 
4-9940 3- 58.0 
5- 56.0  5- 190 
4-9560 4-oeea 
4-9940 5- 59.9 
3- 39.9 5- 200 
4-9570 4-9860 
4-9940 5- 61.8 
¶-  61.1 I- 210 
4-9190 4-9880 
4-9940 1- 61.4 
1- S1.4 5- C30 
4-9600 4-9860 
4-0940 5- 56.4 
B- 10.4 I- L40 
.195 129.9 
.e34 175 .3  
.419 11.9 
12.77 9.71 
4 .7  
-1.1 
.3 
4 . 6 2  - 
19.1 
.2 
7 . 9  
6.29 
-5 .7  247 .1  
5 . 5  343.8 






-2 .4 1.103 99 .3  .275 1.301 314.7 524.0 .944 1.659A 9 5 . 9  .675 3 .5  
-1.1 .655 110.7 -466  1.189 208.8 306.7 .635A 1.7440 73.7 1.381 1.8 
. l  1.200 110.4 .351 .764 256.9 554.5 .496 1.032 82.4 .E14 - 3 . 3  
3.06 6.47 5.09 12.86 2/1/2 39.1 121.8 28.5 .343 4.082 11.1 267.3 
UARS ARRIVAL DATE E 2449890 I l l  JUN 1995) 
.e91 103.8 
.264 172.7 
. * I 3  10.7 
14.53 12.12 
-1.0 1.077 105.8 3 2 2  1 .237  288.5 548.4 .e39 1.635 8 6 . 1  -649 1 .7  1 . 5  201.3 
-1.2 -683  114.1 ,477 1.231 214.7 310.0 .644A 1.8180 74.4 1.392 1.7 5.4 345.3 
2 .8  1 .221  109.8 .344 .795 263.8 511.2 .a21 1.069A 103.4 -858  -3 .3  - 4 . 0  161.4 
2 .41  5.82 5.84 13.34 2/1/2 87.8 43 .0  27.3 -153 4.236 8 . 6  267.8 -5 .2  100.50 
.110 
.413 
. e50  
1.143 





.260 i 7 1 . 3  
.375 18.0 
13.53 11.13 
1 7 . 9  
. 3  






- 1 . 2  1.086 
-1.3 .a91 
2 .40  5.82 
1.7 1 .210 
$04.3 .305 i . 2 4 8  291.9 544.3 a867 1.629 88.1 
1 114.0 .471 1 .241  215.7 314.0 .657A 1.8250 71.7 
108.7 ,327 .786 263.6 517.7 .529 1.043A 100.1 
1 5.78 12.80 2/1/2 75.4 51.8 30.4 ,395 3.810 
I 102.9 ,292 1.259 297.5 540.3 ~ 8 9 1  1.627 89.9 
113.8 .466 1.247 216.2 316.8 .665A 1.8280 76.E I 108.0 .316 .779 283.3 524.9 -533  l.OZ5A 96.0 
5.73 12.42 2 /1 /2  64.5 63.4 32.9 ~ 4 2 6  3.J28 
.65S 1.9 
1.394 1.7 
-646  - 3 . 2  
I 6 .7  288.6 
I ,660 2.1 
1 1 . 3 9 5  1.7 
I .E36 -3.2 
I 6 .1  269.4 
- 1 . 1  213.s 
-1.8 102.4p 
S . 8  343.1 
- 5 . 8  161.7 
- 4 . 2  t 2 4 . 3  
6.1 342.9 
-6 .5  159 .1  
1.3 103.90 
- 6 . 5  240.7 
6.1 342.9 
- 1 . 9  144.0 
6.8 103.90 




- .  
- .e  ro9.s 
4 . 4  i w . 8  
-e.# 120.0 
5.5 341.1 





- 3 9 0  
e 2 1 1  
1.109 










. I 75  1 7 . 0  
ts.12 10.49 
.le7 130.0 
.P64 172 .5  
.408 14.0 
13.14 10.31 
11 .1  .. 4 
2 .1  
4.76 
- 1 . 5  1 .091 100.3 .274 1.281 309.0 S32.6 .930 1.632A 92.8 -870 2.6 
-1.3 .691 113.8 ,466 1.247 216.2 316.6 .665A 1.8280 76.6 1.395 1.7 .I 1.204 108.2  .si6 .7ro 261.3 542.0  .s27 i . o i 4  89 .1  . 8 z t  -3 . z  
2.63 6 - 0 5  1.73 i z .e4  2/1/2 48.6 91.8 34.2 .428 3.390 8 . 1  219.5 
-1.9 1.100 89 .0  .e68 1.292 311.1 529.0 .948 1.6364 94.0 .675 3 . 1  
- 1 s t  e684 114.1 -476 1.234 2 l S . O  310.8 .64?A 1.8210 74.8 1.392 1.7 
. I  1.201 109.8 ,542 .766 258.0 515.0 . S O 1  1.026 83.4 e816 -3 .3  
L.79 8.20 S.83 12.71 L / l / L  43.6 119.1 31.1 ,361 3.733 10.1 L 8 8 . L  
.123 
,375 




. 3  
4.12 




__._ - - WAR8 A R R I V A L  DATE x L449890 (21 JUN 1995) 
4-9580 4-0890 
4-0950 5- 60.0 
5- 60.0 5- LOO 
4-9170 4-9890 
4-0960 5- 82.8 









-.9 1.081 104.3 .SO5 1.246 t 9 1 . 5  948.5 .e61 1.626 8 8 . 3  ,698 1.8 
-1.3 e723 117.4 .491 1.304 222.4 517.1 .864A 1.9410 76.L 1.408 1.6 
t . 3  i.Ll6 108.3 ,328 .788 264.1 516.8 ,530 1.046A 100.5 * I 4 0  - 3 . 3  
C.85 1.15 6-00  lL.8S L / l / 2  84.1 10.5 33.0 .SO$ 3.5Ll 6.8 t88.1 
16.S 







STOPOVER TIME I 60 DAIS 1997 OUTBOUND SUINGBI 
-- - . -_-. __ - - . -_I -- -_ - 
LAUNCH SWNGBY 8P,EEDl R A l  D E C L l  I 1 V 1 P S I  1 ECCEN SMA THE11 THE12 PERIH -APHEL -PSI 
SWNCBY ARRIVE SPEED3 R A S  DECl.3 I 3 V 3 P S I  3 ECCEN SMA THE13 THE14 P E R I H  APHEL P S I  
DEPART RETURN 8PEEDI  R A 5  OECLS I 5 V 5 P S I  5 ECCEN SUA THE15 THE16 PERIH APHEL P S I  
PROP AERO OYL O V A  EVA OVD EVR TYPE SU_N_A-SUN-~I(IpPA~-A--- E - _____ MARS ARRIVAL DATE = 2450450 I 1 JAN 1997) -- - ~ . ~ _ _ _ _ _ -  
M I S S I O N  DURATION = 4 0 0  D A Y S  
M A R S  ARRIVAL DATE i 24504SP 
1 I A N  1 9 9 ?  
2 -V 2 -  I 2 DECL2 R A L  S P E E C D  
4 V 4 I 4 D E C L l  R A 4  SPEED4 
8 V 8 I 6 OECL6 R A 6  SPEEC6 
--f-NC_--R-AP -0ECLP E T A  PERIC 
. ___ . 
5- e l 0  5- 240.9 - 3 7 5  79.8 21.4 .8 .881 110. 
B- 240.9 I- 410 ,560 101.1 3.4 1.1 1.370 113. 
I- S i 0  I- 090 .333 91.6 39.2 7.3 . 7 6 I  115. 
20.60 15.53 7.89 1.13 ).Si 7.6 
MARS AR 
5- LID ¶- L49.t .371 79.1 L l . 2  .9 ,834 110. 
5- C49.C 5- 460 . 552  306.C 3.6 1.6 1.368 113. 
I- S t 0  6- 690 .363 94.1 34.6 5.6 .793 110. 









, I  
-413 -714 210.5 250.2 .423A 1.1210 13.3 1.209 2 .7  
.I19 1.139 286.2 524.3 .S48 1.729A 1 0 5 . 7  - 5 7 0  e 7  
.437 1.621 241.2 407 .1  .912 2.5290 103.9 1.166 -6.6 
ii.i8 i m i  54.0 32.6 18.3 . i92 6.298 i re .8  243.5 
I V A L  DATE 3 2450480 (11 JAN 1997) -- 
.44T . T I T  210.1 251.1 .429A 1.1250 6 3 . T  1.211 2 . 1  
! .$12 1.126 286.3 520.1 . 5 5 0  1 .TOZA 101.9 -160 e 6  
1 .477 1.729 246.0 407.1 .SO4 P.5140 104.9 1.161 -4 .1  
, 15.11 1/2/1 61.1 29.3 17.6 e l 9 7  8.447 173.0 L43.4 
1.2 323.9 , 5 5 9  
.9  101.7 a236 
- 1 9 . 7  9.6 .548 
-4.1 90.00 1.018 
.- . . .. . . .
5 . 3  324.1 . 5 5 L  
2 . 0  179.2 .?!la 
-13.0 T . 0  .SO5 
-3.0 90.60 .0?4 __ _- -_ UAR8 ARRtVAL DATE : 2450470 (21 JAN 1991) 





1997 OUTBOUNO 3WINGBY WI88ION DURATION = 5 2 0  C A Y 3  
M A R S  ARRIVAL DATE = 2450420 
2 DEC 1996 
RAP SPEECP 




LAUNCH 8UNGBV-3PEEOl RAl---DECLl--I-i --V 1 -PS I  1 ECCEN-. SMA THE11 THE12 PERIH APHEL P S I  2 - V  2 I 2 DECLZ 
6WNGBY ARRIVE 3PEE03 R A 3  OECL3 I 3 V 3 P31 3 ECCEN SMA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 
DEPART RETURN SPEEDS R A I  OECLS I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 
~- PROP AERO--~VL-_~VA_-E~A-  DVD--VR_- TYPE SUN A SUN R UAPPA --;A - E -1NC RAP DECLP 
5- 220 5- 252.0 ~ 4 6 1  75.2 20 .3  1.4 .928 116.1 .484 .695 226.3 263.2 .462A 1.3290 6 3 . 0  1.279 2 . 1  4 . 1  
5- 2 5 2 . 0  5- 420 ,569 309.1 3 . 1  1.4 1.398 114.2 .561 1 .253  286.8 506.7 .550 1.956A 119.2 e644 .6 - 2 . 7  
5- 480 5- 740 e 1 5 0  112.1 17.9 -1.0 .647 99.9 3 4 5  1.277 199.9 426.0 -836  1.7190 101.8 1.107 2.4 20 .6  
21.19 13.44 10.29 7.74 11.11 3.15 14.75 1 /2 /2  33.0 13.2 13.4 .173 8.597 174.4 239.4 - 3 . 4  





MARS ARRIVAL DATE = 2450430 (12 DEE 1996) -- - - 
5- 220 I- 253 .0  .466 74.5 19 .9  1 .5  .933 117.1 .468 .go2 229.5 266.1 .479A 1.3240 6 4 . 2  1.282 2.0  4 .2  
5- 253.0 5- 430 .564 310.1 3 . 5  1 . 5  1.389 113.2 .540 1.216 269.9 512.6 .5S9 1.673A 1 1 5 . 5  e622 *I -2 .9  
5- 490 1- 740 .165 111.3 18.1 -1.1 .653 102.2 .354 1.200 204.3 426.1 .e33 1.7460 106.2 1.111 2.5 20 .8  
20.24 13.41 9.94 6.83  10.21 3.47 14.90 1/2/2 37.1 13.3 12.5 .169 9 . 1 5 8  175.0 239.1 -2 .2  
3 2 2 . 6  . I 6 4  
168.9 .SO2 
30.2 .335 
65.6L 1 .541  
322.8 .544 
188.6 -273  
30.1 -344 
84.7L 1.768 




322.9 . r e 9  
167.7 .247 
30.0 .356  
83.9L 1.987 




WARS ARRIVAL DATE = 2450440 (22 OEC 1996) -^-- - -- 
5- 220 5- 253.9 -454 73.9 19.6 1.6 .936 116.4 .456 .907 230.6 268.5 .494A 1.3200 65.2 1.284 2.0 4 .2  
5- 253.9 5- 440 -544 311.0 3.8  1 . 6  1.382 112.4 .524 1.166 290.8 516.5 .566 1.610A 111 .9  .603 - 4  -2 .9  
5- 500 5- 740 e162 111.2 18.2 -1.2 .661 104 5 365 1 301 208.8 428.1 .629 1.7810 106.6 1.115 2.6 21.0 
19.56 13.53 9 .67  6.05 9 .43  3 . i 6  l i . 0 9  l;2/2 41.7 13.4 11.8 .e03 9.713 175.5 238.8 -1.1 
MARS ARRIVAL DATE E 2450450 I 1 JAN 1997) - _ _  
5- 210 5- 248.9 .37S 79.8 21.4 .8 .831 110.7 .453 .774 210.5 250.2 .423A 1.1250 6 3 . 3  1.209 2 .7  5.2 
5- 248.9 5- 450 ~ 5 6 0  305.7 3.4 1.5 1.370 113.5 .519 1.139 286.2 524.3 .548 1.729A 105.1 . 5 7 0  e7 - 9  
5- 5 1 0  5- 730 .226 105.7 16.0 -2.5 ,688 109.0 .383 1.367 219.0 424.1 ,843 1.691D 106.5 1.128 3 . 8  21.5 
17.69 12.76 7.89 5.13 6.51 4.67 lS .26  1/2/2 54 .0  17.4 16.3 -192  6 . 2 9 8  172.8 243.5 -4 .1  
5- 220 5- 254.6 .445 73.4 19.4 1.7 .939 115.8 .446 ,911 231.4 270.5 . S O U  1.3180 6 6 . 0  1.286 1 .9  4 . 3  
5- 254.8 3- 450 .529 311.7 4 .1  1 . 7  1.377 111.6 .510 1.167 291.4 520 .5  .571 1.762.4 108.2 ,569 - 3  -2.8 
5- 5 1 0  5- 740 -202  1 1 1 . 7  18.1 -1.3 ,671 106.9 .378 1.325 213.3 428.2 .e24 1.8260 1 0 7 . 1  1.120 2 . 8  21.2 
19.16 13.78 9 . 4 7  5.40 8 . 7 8  4 .31  15.33 1/2/2 47.0 13 .5  11.2 .215 10.240 175.7 238.6 - .O 
I- 230 5- 261.1 .542 68 .8  17.5 -2 .6  1.082 119.2 .514 1.242 259.0 299.7 .603A l . & O O  70.4 1.395 1.0 2.7 
5- 261.7 5- 450 .493 318.9 5.6 2.1 1.386 109.8 . S O 3  1.205 296.0 513.7 ,599 1.812A 110.9 . 6 l l  - . e  - 6 . 6  
5- 510 5- 7 5 0  .181 119.2 18.9 - .7  .655 104.6 ,376 1.289 207.5 432.4 .804 1.7730 107 .8  1.113 2.3 22.0 
21.44 15 .61  11.78 5.83 9.21 3 .63  15.47 1/2/2 39 .7  10.6 3 . 1  ,247 37.090 67.0 237.9 -66.6 
MARS ARRIVAL DATE = 2450460 I l l  JAN 1991) _- 
5- 210 I- 249.2 -371  79.5 21.2 .9  .634 110.4 .447 2 7 7  210.8 251.1 .429A 1.1250 6 3 . 7  1.211 2 .7  5.3 324.1 . 5 5 2  
5- 249.2 5- 460 , 5 5 2  306.2 3 .6  1.6 1.366 113.2 .512 1.126 286.3 528.1 -550  1.702A 101.9 -560  .8 2.0 179.2 .el6 
5- 520 5- 730 . 2 5 1  107.2 15 .2  -3.0 .703 111.4 .403 1 .401  223.6 424.3 .E37 1.9650 107.2 1.136 4 .3  22.4 20 .7  ~ 3 7 0  
17.99 13.30 7.80 4.69 8.08 5 . 5 0  15.62 1/2/2 61.1 16.0 1 7 . 8  .197 6.447 173.0 243.4 -3 .6  9 0 . 6 0  1.074 
5- 220 5- 2 5 5 . 1  
5- 255.1 5- 460 
5- 520 5- 740 
5- 230 5- 262.5 
5- 262.5 5- 460 
8- 520 5- 750 
5- 2 5 0 '  S- 328.5 
5- 328.5 5- 460 











. I 6 2  
20.87 
13 .0  19.2 1.7 
312.3 4.3 1.8 
112.7 17.9 - 1 . 5  
14.16 9 . 3 2  4.87 
68 .4  17 .3  -2 .6  
319.6 5 . 8  2.1 
119.3 18 .9  - . 7  
l S . 8 3  11.35 5.20 
65 .5  16 .6  -3 .0  
317.9 - 7 . 3  - 1 . 5  
137.9 17.4 .2  
12.54 9.12 8 . 3 3  
. 9 4 l  11S.4 .439 ,911  232.1 272.0 
1.372 111.4 .SO0 1.150 291.9 524.4 
.683 109.3 .394 1.350 217.7 426.3 
8 .26  4 .84  15.61 1/2/2 5 3 . 2  13.7 
1 .061  118.7 .SO6 1.239 259.7 301.7 
1.360 109.1 .490 1.184 298.9 519.7 
.665 107.0 .388 1.308 2 1 1 . 9  432.4 
8.58 4.28 15.70 l / 2 /2  44 .9  10.6 
1.062 113.4 .419 1.188 265 .1  392.7 
1.430 83 .6  .SO6 1.441 18.6 134.7 
,633 101.9 .389 1.239 200.1 440.6 
11.70 3.42 16.03 1 /1 /2  19.4 6 . 0  
- MAR3 ARRIVAL DATE = 2450470 121 
. S l 3 A  1 .3170 6 6 . 6  
. 5 7 S  1.726A 104.6 
.619 1.8820 107.7 
10 .7  .225 10.733 
.6l2A 1.8870 71.2 
,604 1.764A 107.4 
.BOO 1.8150 108 .3  
3.6 .e64 31.492 
,690 1.6860 99.5 
. 7 l l O  2.170A 119.2 
- 7 I 7  1.7210 109.9 














1 .9  4 .3  











299.8 .305  
219.0 . 3 5 8  
15 .0  ,389 
137.30 3 . 3 3 9  
1 .0  2.8 
- .3 -6 .4 
2.3 22.0 
235.3 -57 .1  
- .6  -2 .6  
2.0 - 1 1 . 9  
1 . 7  24.3 
220.1 14.5 
5- 210 5- 249.4 .369 79.4 21.2 .9 .E35  110.3 
?I- 249.4 5- 470 .549 306.6 3 .7  1.6 1.363 113.2 
5- 5.30 5- 730 .279 106.9 1 3 . 9  - 3 . 1  . I 2 0  113.9 





211.0 251.4 .432A 1 .1250  6 3 . 8  1.212 2 .7  6 . 3  324.1 .549 
, 286.0 532.0 .549 1.683A 96 .1  . 5 5 2  .6 3 . 5  176 .0  ,203  
228.1 424.4 .830 2.060D 108.0 1.145 5 . 1  23.9 19.9 ,392 
' 69 .0  1 9 - 1  17.5 ,199 6.576 173.2 9 4 3 . 2  -3 .5  90.60 1.111 
232.5 272.9 .516A 1.316D 67 .0  1.289 1.9 4 . 3  323.1  . 5 1 0  
292.0 528.3 .577 1.699A 100.9 .568 .3  - .9  163.6 ,208 
222 .2  428.4 e812 1.9530 106.4 1.134 3.3 21.8 29 .6  .366 
' 6 0 . 2  13.9 10.3 .e31 11.176 175.5 238.1 1 . 5  83.OL L.346 
5- 220 5- 255.4 -435 72.8 19 .1  -1 .7  .942 115 .1  
8 -  2 5 5 . 4  5- 470 -510 312.8 4.5 1.6 1.369 111.1 
19.15 14.69 9 . 2 3  4 .46  7.85 5.46 
8- 130 5- 740 .249 114.0 17.5 -1.7 ,699 1 i i . e  
.435 .917 
.493 1 .138  
.413 1.363 
5.96 1/2/i? 
5- 230 5- 263.1 .526 66.2 17 .2  -2.8 1.060 116.3 
5- 268.1 5- 470 .466 320.2 6.0 2.1 1 .378  108.7 
5- 530 5- 750 - 2 2 3  120.0 16 .7  - .6  .678 109.5 
t 0 . 6 7  16.19 11.39 4.66 8.07 4 .81  
,501 1.237 2 6 0 . 2  303.2 ,616A 1.6170 71.8 1.394 1.0 2 . 8  317.5 .466 
,479 1.168 299.5 523.7 ,606 l .727A 104.0 .587 - . 3  -6.0 191.7 . e l l  
,404 1.332 216.3 432.4 ,794 1.869D 108.9 1.124 2.4 22 .1  38 .2  , 3 8 7  
5.98 1/2/2 50.8 10.7 4 .1  ,277 27.719 5 1 . 1  L34.2 - 5 0 . 7  96.00 7.429 
5- 250 5- 329.6 ,426 65.9 16 .6  
5- 329.0 5- 470 9305 313.6 - 7 . 9  
5- 1.30 5- 770 , 1 1 6  136.4 1 1 . 8  
19.91 12.78 9 . 0 1  
5- 260 5- 337.0 ,433 94.4 16 .6  
5- S37.0 5- 470 ,389 309.6 - 5 . 9  
5- 5 1 0  5- 700 ,162 147.5 1 5 . 6  
C1.01 13.76 10.34 - - _ _  . - -. __ 
5- 210 ¶-  249.8 .370 19.5 21.2 
5- 240.8 I- 460 , 5 5 1  306.9 3.8 
5- 540 5- 730 A 1 2  110.9 1 1 . 5  
19.10 14.69 7.79 
5- 220 5- 2s5 .6  ,434 72.7 14.0 
5- 2 5 5 . 6  5- 460 . S O 8  313 .1  4 .6  
5- S40 ?- 740 .277 115.6 16.9 
19.53 15.37 9 . 2 0  
5- 230 5- 263.5 .522 68.0 17.0 
5- 263.5 5- 460 ,458 320.6 6 . 1  
5- 540 5- 750 .246 121.1 16.5 
20.97 16.70 11.26 
1- 250 S- 330.2 '423 86.2 16.6 
5- 330 . t  5- 460 .305 310.5 -6.6 
I- 540 5- 770 .197 135.7 18.0 
19.29 13.15 8.95 
-3.0 1.058 113.2 ,413 1.174 264.2 393.5 ,689 1.6190 9 9 . 6  
- 1 . 1  1.423 82 .7  -478 1.351 22.6 141.6 . I 0 6 0  1.996A 115.4 
.e .642,104.4 .397 1.251 204.3 4 4 0 . 1  .754 1.7490 110.2 
7.13 10.51 3.77 16.19 i l l / )  23.9 5.9 14.0 ,647 8.234 
1.363 - .6 .  
.679 2 .1  
1.107 1 . 7  
22.6 219.2 
-2 .7  
-11.4 
24.L 
e 1  .9  
- 5 . 1  
- 1 1 . 7  
25.3 





-2 .3  1.091 116.0 ,477 1.264 267.1 398.8 ,671 1.8970 102.3  1.411 -1.4 
-1.6 1.420 76.1 ,491 1.329 38.6 143.5 .6780 1.982A 115.6 .670 1 . 7  
.I ,625 101.5 ,401 1.220 196.3 444.6 .731 1.708D 111.0 1.099 1.6 
7.55 10.62 3.42 16.39 1 /1 /2  25.4 4 .3  2.3 .441 10.558 21.3 220.6 
MARS ARRIVAL DATE s 2450480 131 JAN 1997) --- . - 
.9 .835 110.4 .447 .?77 210.9 2 3 1 . 2  . 4 3 O A  l . 1 2 5 D  6 3 . 7  1.211 2.7 
1.7 1.361 113.3 . S O 7  1 .109 265.3 535.8 , 5 4 7  1.671A 94.3 . I 4 7  - 6  
- 5 . 1  .741 116.4 .453 1.102 232.7 424.5 .e22 2.1830 108 .9  1.157 6.5 
4.21 7.60 7.10 16.69 1/2/2 77.5 21 .1  17 .2  .196 6.682 173.3 243.0 
5 . 3  
5 . 2  
2 6 . 5  
-3 .3  
- 1 . 6  
1 *8 
- 2 . 1  
4 . 1 6  
- 2 . 6  















e472 1 . 1 5 5  
.422 1.363 
16.32 1/2/P 
232.7 273.3 . 5 2 0 A  1.3150 67 .1  
, 291.7 532.2 .577 1.681A 97 .3  
226.7 428.4 -605 2.0450 109.2 
I 66 .1  14.3 9.9 .233 11.566 
260.6 304.2 .622A 1.8510 72.2 
299.8 527.7 .610 1.700A 100.5 ; 220.7 432.4 .768 1.9370 109.6 
57.6 10.7 4.5 .e87 25.311 






29.4 -405  
63.OL t . 4 6 6  
A 6 1  .e  
1.144 3 .6  
175.4 237.9 
1.393 1.0 
.s79 - . 3  
1.132 2.5 
46.3 233.6 
1.361 - . 6  
.as3 t.l 
i.llt 1.7 
32.5 t 1 9 . 3  
2 . 0  
- 5 . 1  
22.t 
- 4 6 . 0  
-2 .1  
-10.6 
24 .1  
31.0 
- 5 . 1  
-10.9 
t 5 . 1  
- 7 S * ?  
317.5 .456 








C16.4 . L I S  
64.0 e 4 1 2  
a r . 4 ~ 4 1 . 3 0 r  
-3.0 1.05s 113.1 .410 1.166 263.7 394.0 ,688 1.6441 9 9 . 1  
-1.9 1.411 62.0 .457 1.290 25.9 148.0 .701D 1.879A 111.6 
- 2  .653 106.9 .400 1.268 206.6 440.3 .750 i .785D 110.6 
6.14 9.52 4.LO 16.40 1/1/2 28.9 5 .9  11.1 e848 10.361 
- L . 3  1.069 115.9 .474 1.276 288.7 399 .1  ,671 1.8810 lOL.3 
-1 .7  1.401 T7.8 . I 7 2  1.288 39.3 149.9 .6700 1.867A 111.8 
.6 .e35 104.1 . I 0 8  1.231 C02.5 444.3 .I29 1.7330 111.3 
8.t3 9 .61  3.15 16.53 1/1/L 30.8 4.L 1.t .44P 94.398 
5- L6O 5- 837.11 ,480 94.8 18.1  
S- 331.0 5- 460 ,369 307.5 -6.3 
0- 540 I- I00 . l 7 7  141.9 16.2 
I !O. t6  14.08 10.L9 
L.409 -1 .4  









t 5 . 9  
1t . l  
314.8 e441 
t 1 3 . 1  .LO4 
7L.9 . *e2 
03.5L 4.C70 
5- t10 5- 543.8 ,549 103.3 L O . 0  
5- 343.6 5- 400 ,441 307.L - 4 . 9  
8-  540 5- 790 .163 157.4 13.1 
21.14 15.40 11.96 
-1.6 1.133 119.0 ,553 1.461 t 6 9 . 6  40E.8 .e54 C.CO9O 104.9 
-1 .6 1 . 4 0 t  73.5 ,491 1.240 51.0 152.4 . I 3 1 0  1.850A 112.0 
.8 ,618 101.0 .lit 1.000 196.5 448.5 .lo5 1.694D 11C.E 







t l 9 . 5  .24c 
1.8 ,466 
18.4L .sea 
5- 170 5- 523.2 . i o 1  84.4 18.4 9.4 .SIT SO.T . le3 .a58 103.4 w0.t . n o  .ssao et.8 1 . t 6 4  - i i . t  
5- 323.L 5- 490 .280 314.1 -13.4 - t . S  1.403 6 S . S  -431  1.261 15 .1  1 5 t . 9  a l l 7 0  1.804A 101.7 *839 L . 8  
¶- 5 5 0  8- 090 . I 9 6  10L.5 28.5 3.4 ,908 lt8.0 .653 2.530 259.8 406.0 .E78 4.1830 108.1 1.280 42.3 
t1.68 18.00 4.43 5.t8 8.66 12.17 11.15 2/1/1 33.8 26.5 58.8 .E90 11.110 82.1 144.8 
2 82 
STOPOVER TIHE i 60 D A Y S  1997 OUTBOUND SWINGBY 
-- _-- I -  
LIUNCH SWNGBY SPEED1 R I L  CECLl 
SWHGDY LRRlVE SPEED3 RA3 OECL3 
DEPART RETURN SPEEC5 R F 5  OECL5 
PROF AERO OVL -- __ - - - 
f -  210  5-  248.9 . 3 7 4  79.8 21.4 
I- 248.9 5- 490 .559 307.0 3 . 8  
8- 5 5 0  5 -  730 . 3 5 5  112.9 6.5 
20.29 16.13 7 . 8 8  
I I . v i PSI 1 ~ C C E N  SUA 
I 3 V 3 P S I  3 ECCEN SUA 
I 5 V 5 PSI 5 ECCEN SUA 
O V A  - EVA DVO __EVR __TYPE 
.8 .832 110.6 .452 .774 
1 . 7  1.359 113.7 .SO9 1.103 
- 8 . 2  .767 119.0 .486 1.581 
4.17 7.56 8.25 17.68 1 /2 /2  
T H E T l  lHET2 PERIH APHEL PSI 2 
THE13 THE14 PERIH APHEL P S I  4 
THE15 THE16 PERlH APHEL P S I  6 
SUN A SUN R KAPPA -----A 
210.6 250 .3  ,424A 1.1250 63 .3  
284.1 539.5 . I 4 1  1.6651 90.5 
237.1 424.5 .E13 2.J49C 109.9 
86.5 26 .0  17.0 .193 6 . 7 6 7  
E 
I- 220 5- 2 5 1 . 1  .435 72.7 19 .0  -1.8 .943 115.1 .434 ,917 232.6 273.1 -519A 1 .3150  67.0 
5- 2 5 5 . 5  5- 490 .SO9 313.4 4.6 1.8 1.364 111.2 .488 1.122 291.1 536.1 - 5 7 5  1.669A 93.7 
5- 5 5 0  5- 140 .SO9 117.5 15 .9  - 2 . 6  . 7 3 8  116.9 .462 1.481 231.2 428.4 ,797 2.165C 110.2 
20.20 16.21 9 .22  3.99 7 .38  7.00 16.90 1 /2 /2  76.6 14.9 9 .6  .232 11.894 
5- 230 5-  263.7 -519 67.9 1 7 . 0  
3- 263.7 5- 490 .454 321.0 6 .1  
21.32 17.36 11.22 
5- 5 5 0  5- 1 5 0  .e76 1 2 2 . 7  1 8 . 1  
5- 240 5- 313.1 .404 74.9 14.3 
I- 313.1 I -  490 .244 325.6 -22 .1  
I- 5 5 0  5- 760 .246 128.6 18 .5  
19.14 13.92 8 .54  
S- 240 5- S i 8  .386 76.7 14 .1  
5- 318 5- 490 .245 319.8 - 1 7 . 2  
5- 5 5 0  5- 760 .e46 128.6 1 8 . 5  
18.76 13.52 8 .14  
-2 .6  1.080 117.9 .495 1.236 260.8 304.7 .624A 1.8410 72.4 
2 .1  1.370 108.2 .467 1.146 299.7 531.7 -611  1.680A 97 .1  
-1 .0  .712 114.6 .443 1.403 225 .1  432.3 - 7 8 1  2.02SC 110.4 
3 .96  7.36 6.14 16.73 1 /2 /2  6 5 . 2  10.8 4 . 8  .292 23.869 
-3.4 1.058 111.8 ,391 1.174 267.0 379.5 .714 1.6330 95.5 
-3.8 1.402 90 .2  .425 1 . 2 6 2  3 5 9 . 3  513 .1  .726 1.198A 107.2 
- .2  .688 112.1 .430 1.340 219 .1  436.2 .764 1.9170 1 1 0 . 7  
5.22 8.60 5.38 16.67 1/1/2 35 .0  8.1 40.0 1.006 2 .921  
YISS10N OURATION 3 520 0115 
HARS ARRIVAL DATE : 2450490 
10 FE8 1997 
V 2 1 2 OECL2 R A P  SPEECP 
V 4 I 4 OECL4 R A 4  SPEEC4 
V 6 I 6 OECL6 RA6 SPEEC6 
INC RAP OECLP ETA PERIC -. 
1.209 2 . 7  5 . 2  323.9 .S59 
.543 . 6  7 . 1  167.9 .196 
1.111 9 . 1  31.8 14.4 ,463 
173.4 242.8 - 3 . 2  91.40 1.111 
1.289 1 . 9  4.4 323.1 .SO9 
.557 .2  2 .2  116 .6  -188 
1 . 1 5 5  4 . 2  23.2 29.1 -429  
175.3 237.8 2 . 1  83.2L 2.527 
1.393 1.0 2.8 317.4 .454 
.573 - .3 -3.8 186.1 e 1 8 1  
1.141 2 .7  22 .3  38.3 ~ 4 2 1  
42.7 233.3 -42.3 100.80 6.682 
1.380 . l  
.640 4.4 
1.129 2 . 0  
36.7 229.8 
1.368 . l  
.640 3.5 
1.129 2 . 0  
35.9 222.3 
- 3 . 5  1 .041 111.0 .371 1.126 263.4 383.7 .709 1.544C 96.4 
-3 .0  1.403 88.0 .427 1.263 6.8 152.8 .7240 1.802A 107.5 
- . 2  .688 112.1 ,430 1 .340  219 .1  436.2 .764 1.9170 110.7 
5.24 8.63 5.38 16.67 11112 33 .9  8 .1  31.5 1.002 5.687 
5- 250 5- 330.6 .421 86.4 16 .6  - 3 . 0  1.053 113.0 .408 1.161 263.3 394.3 .687 1.6350 9 9 . 8  1.380 -e6 
5- 330.6 S- 490 .304 308.4 -9.4 -2 .0  1.402 81.5 .4Al  1.249 2 8 . 1  153.9 .698D 1.800A 101.8 ,633 2 .2  
5- 5 5 0  5- 1 7 0  .219 135.6 18.0 .2 .666 109.5 .a21 1.289 212.9 440.1 ,746 1.8320 111.2 1.118 1.7 
18.96 13.62 8.90 5.34 8 . 7 2  4 .72  16.66 1 /1 /2  34.5 5.8 9 .6  .649 11.949 44.0 220.6 
5- 260 5- 3 3 1 . 8  . 4 r9  94 .8  1 8 . 7  
5- 3 3 1 . 8  5- 490 .368 306.1 - 6 . 8  
I- 550 5- 780 .196 144.3 16.5 
19.82 14.40 10.24 
5- 270  I- 344.1  . 5 4 7  103.5 20.0 
I- 344.1 5- 490 .440 306.4 - 5 . 2  
I- 5 5 0  5- 790 . 1 ? 7  154.9 1 3 . 9  
21.16 15.63 11.89 _ _  -. - -. 
. 6  291.8 .244 
- 4 . 3  220.4 .240 
22.9 46 .9  - 4 1 0  
34.4 144.30 1.932 
.I 293.5 .e45 
- 6 . 7  220.1 ,240 
22.9 4 6 . 9  .418 
34.6 139.90 2.693 
-2 .7  301.4 .304 
- 9 . 5  217.8 .e44 
24 .0  55.5 -418  
43.4 121.80 7.105 
-2.3 1.087 115.9 .472 1.269 266.4 399.3 .670 1.8680 102.4 1.408 -1.4 - 5 . 2  308.1 -368  
-1 .8  1.398 77.3 ,457 1.228 41.4 115.7 .6660 1.789A 107.9 .622 1.8 - 9 . 9  215 .1  - 2 4 1  
.6 .646 106.7 .417 1.246 206.8 444.1 ,726 1.7660 111.7 1 .107  1 . 5  2 5 . 0  64.2 -421  
5.41 8 .79  4.16 16.73 1 / 1 / 2  36.7 4 . 1  2 . 5  .A43 45.075 140.7 2lJ.5 - 3 9 . 0  89.4L19.534 
-1 .6  1.131 118.9 .549 1.448 269.5 403.0 .653 2.2430 105.0 1.443 -2 .1  -6 .7  315.1 e440 
.9 .627 103.6 .418 1 .210  200.7 448.1 .IO4 1.7160 112.4 1.098 1.3 25 .1  73.1 , 4 2 1  
5 . 5 3  8 . 9 1  3.74 16.86 1/1/2 39 .8  3.2 8 .9  . 3 l l  12.933 168.4 2 3 0 . 1  6 . 8  84.4L 3 .712  
- 1 . 7  1.393 73.2 .479 1 .201  53.9 158.0 .e260 1 . 7 7 6 ~  107.8 .607 1.4 - 9 . 1  z i i . 8  .25z 
__I__ __ -- HARS ARRIVAL DATE E 2450500 (20 FEQ 1997) 
I- 220 5 -  255.2 .438 72.9 19 .1  1.7 .942 115.3 -438 .916 232.3 272.3 .515A 1.3170 6 6 . 1  1.288 1.9 4 .3  323.0 . 5 1 5  
5- 2 5 5 . 2  5- 500 .515 313.6 4 .5  1.8 1.363 111.5 ,490 1 . 1 1 7  290.0 539.8 .S70 1.663A 9 0 . 2  .554 .2 4 . 1  172 .6  .186 
5- 560 5- I 4 0  .344 119 .6  1 4 . 2  -3.5 .764 119.S .493 1.557 235.6 428.3 .789 2.3250 1 1 1 . 2  1.169 5 . 1  24 .1  28.4 . 4 5 7  
21.18 17.25 9 . 3 0  3.93 7.33 7.96 17.55 1 /2 /2  85.4 16 .1  9.4 ,221  12.181 175.4 2 3 7 . 6  2 . 0  83.7L L.534 
5- 230 5-  263.7 3 1 9  67 .9  17 .0  - 2 . 6  1.080 117.9 .495 1.236 260.8 304.7 .624A 1.8470 72.4 1.393 1 .0  2.8 317.4 .454 
5- 263.7 5- SO0 .454 321.3 6.0 2 . 1  1.368 108.3 .465 1.139 299.2 535.6 .610 1.668A 93 .8  - 5 7 0  - . 3  -2 .2  182.9 . 1 7 8  
I- 5 8 0  8- 150 .307 124 .5  1 7 . 5  -1.2 .734 117.2 .469 1.457 229.6 432.2 .773 2.1400 111.3 1.153 2 .9  EL.- 28.3 .443 
21.94 18.18 11.22 3.77 7.16 6 .96  17.23 1 /2 /2  73.4 11.0 5 . 0  .292 23.036 39.6 233.0 - 3 9 . 2  101.50 6.440 
5- 2 4 0  5- 314 .1  ,401 75:3 14.3 
3- 314 .1  I- 500 .245 322.6 - 2 5 . 7  
5- 560 I -  780 -214 129.9 18.2 
19.21 14.55 8 .45  
5- 240 5- 318.0 .383 
5- 318.0 5- 500 ,245 
I- 5 6 0  5- 760 .214 
18.81 
5- e50 5-  330.9 .419 
S- 330.9 5- 500 ,304 
18.89 
5- 560 B- r r o  .e44 
71 .0  14 .1  
317.0 -19 .5  






-3.4 1 . 0 5 5  
-4.4 1.396 
- . 3  .707 
4 .66  8.05 
-3 .5  1 .039 
-3.4 1.397 
-.3 . I O 7  
4.64 8.03 
-3.0 1.052 
- 2 . 3  1.395 









8 . 1 0  
113.0 















I .  164 
1.236 
1.379 












41.0 8 . 1  
262.8 384.4 
9 . 1  158 .1  
223.4 436.1 




40.7 5 .8  
,715 1.8140 95.6 1.378 
, 7 5 7  2.0000 111.5 1.138 
39.5 1.006 2.956 44.0 
.708 1.5300 96 .5  1,366 
.7230 1.748A 1 0 4 . 1  .627 
.757 2.0000 l l i . 5  1.138 
30 .3  1.001 3.820 43.0 
,6950 1.744A 104.2 .619 
.740 1.8920 111.8 1.125 
9 .2  .650 12.515 55.2 
. r260 1 . 7 4 6 ~  103.9 .e21 
.687 1.6280 99 .8  1.319 
. l  .8 292 .1  .e44 
2.1 2 2 . 9  4 7 . 0  .436 
228.1 4 1 . 1  138.00 1.966 
.1 . 7  2 9 3 . 9  .245 
3.8 - 4 . 6  219.4 . e l 6  
4 . 9  -1 .4 220 .1  . e i r  
2 . 1  22.9 41 .0  .430 
e 2 s . r  41.4 134.30 L.824 
- . 6  -2.8 3 0 1 . 6  .304 
2.3 -8 .1  216.5 .216 
1 .7  23.8 5 5 . 7  .433 
L23.4 54.4 116.00 7.481 
5- 200 5- 338.1 .417 94 .9  18.7 -2 .3  1.085 115.8 .470 1.264 266.2 399.5 .670 1.8570 102.4 1.406 - 1 . 4  -5 .2 308.4 ,388 
I -  338.1 5- 500 ,368 301.2 - 7 . 3  -2 .0  1.391 7 7 . 1  .447 1 .200  42 .8  161.1 .6630 l .736A 104.1 *608 1.0 - 6 . 6  L13.3 .e21 
5- 560 5- 780 .217 143.8 16 .0  .6  ,660 109.3 ,450 1.268 211.1 443.9 . I 2 2  1.6090 112.2 1.113 1 . 4  24.8 04.4 ,432 
19.63 14 .81  10.20 4.76 8.15 4.67 16.98 1 / 1 / 2  43.2 4.0 3 . 7  ,444 30.733 146.0 217.1 -33.7 88.0L%3.L10 
5- z r o  5- 344.9 .544 108.0 20.0 
5- 560 5- 190 ,194 i 5 i . i  14.4 
5- 344.5 5- 500 ,439 305.9 - 5 . 5  
20.85 15.98 11.63 
-.. -I --_ _- , - -  
9- 
I- 








210 5- 131.2 ,418 
S31.L 5- 510 . S O 4  
5 7 0  I -  7 7 0  .e72 
19.00 
2 6 0  I- 338.4 , 4 7 1  
338.4 I- 510 . S O 7  
5 7 0  5- I 8 0  .242 
19.10 
z r o  5- 344.9 .iii 
344.9 5- $10 ,458 





1 3 7 . 2  
14.89 








16 .6  
-11 .3  
17.5 
8 . 8 5  
18.7 
- 7 . 8  
1 8 . 5  
10.15 
20 .1  
- 5 . 8  
t 4 . 7  
11.78 
-1 .s  
-1 .8 




. 3  
4.19 
-2.3 
- 2 . 1  
.I 
4.27 
- 1 . 5  
-1 .9  
.9 
4 .41  
5- 250 5- 331.4 -417 8 6 . 1  16.6 
5- 531.4 5- 520 .304 30S.6 -12.4 
5- 580 5- 770 .a04 i 3 e . 7  17.1 
19.51 l S . 7 0  8 . 8 2  
5- 200 5- 338.7 .473 9s.e 18.7 
5- 338.7 I -  520 .367 304.7 -8.4 
I -  5 8 0  I- 780 .e70 144.6 1 6 . 2  
20.00 18.10 10.11 
s- p r o  I- 545.3 .538 104.0 20.1 
5- 345.3 I- 520 .436 306 .1  - 6 . 2  
5- I 80  5- 790 ,240 l 5 l . 8  14.6 
20.96 16.90 11.68 - 
S- 2 I O  5- 331.7 .416 86.8 18.6 
5- 3 3 1 . T  5- 530 .304 30S.I -13.8 
5- 590 5- 7 7 0  -340 140.5 16.5 
20.18 16.03 8.79 
0-  LOO 5- 339.1 .4?1 95.4 18 .7  
5- 339.1 5- 530 .366 305.0 - 9 . 0  
5- 590 5- 700 -302  145.0 15.8 
LO.53 16.00 10.06 
8- C f O  5- 345.7 . I S ¶  1 0 4 . t  2 0 . 0  
5- 545.7 5- 530 ,435 300.0 -6 .5 
5- 590 I- 100 -268 152.1 14.4 
$5.36 17 .93  11.00 
1.128 118.6 .546 1.436 269.2 403.3 .OS3 L.2190 105.0 1.441 -2 .1  
1.386 73.1 .470 1.175 S 1 . t  163.2 .6230 1.726A 103.9 .593 1.4 
.639 106.3 .427 1.224 204.9 447.0 .702 1.7460 112.8 1.102 1.3 
8.28 4.13 17.04 11112 46.7 2.9 9 . 6  ,313 11.980 170.1 831.1 
MARS ARRIVAL DATE = 2450510_(  2 UAR 1907) 
1.051 112.9 -405 1.154 262.9 394.1 .887 1.622D 99.8 1.378 - . 6  
1.390 01.0 .422 1.199 30.7 184.4 .6940 l . 7 0 5 A  100.6 ,809 2 . 1  
,702 114.8 .458 1.352 221.6 439.6 .733 1.9710 112.8 1.134 1 .6  
7.58 6.05 17.40 l f l l 2  47.4 5.7 9 . 5  . O S 0  12 .121  84.1 L27.9 
1.083 115.8 .468 1.257 265.9 399.8 ,669 1.8450 102.4 1.403 - 1 . 4  
1.386 77.0 .440 1.180 43 .9  166.0 ,6610 1.6991 1OO.S e598 1 .9  
.676 112.0 . 4 4 5  1 .291 213.4 443.6 .716 1.8660 112.9 1.120 1.3 
7.66 5.27 17.30 1/1/2 50.3 3 . 8  4 . 6  .446 24.962 145.6 L11.8 
1.125 118.7 .S42 1.423 268.0 403.1 .6S2 2.1950 105.0 1.439 -2.L 
1.381 73.0 .463 1.157 56.1 167.9 ,6210 1.693A 100.1 . I 8 3  1 . 5  
.E53 109.1 .438 1.242 209.2 4 4 7 . 5  .698 1.7850 113.2 1.107 1.2 
7.80 4 .02  17.27 8/1/2 54.1 2.7 10.0 .314 11.527 1 7 l . Z  L31.4 
1.050 112.9 ,404 1.151 262.7 394.9 .686 1.6170 99.8 1.378 - . 6  
1.387 80.9 .416 1.185 31.4 169.1 .6930 1.678A 9 7 . 6  .603 2 . 6  
.724 117.5 .482 1.400 226.0 439.5 . I 2 6  2.0740 113 .5  1.145 1.6 
1.21 6.88 17.89 1/1/2 54.8 S . 7  10.3 .6S l  11.162 70.L L33.7 
- HARS ARRIVAL DATE = 2450520 I 1 2  MAR 1997) --- - - 
1.081 1 1 5 . 7  .46S 1.251 2 6 5 . 0  400.0 .669 1.6330 102.4 1.404 -1.4 
1.383 76.9 .435 1.167 44. )  170.5 .6600 1.674A 97 .1  .¶Be 1 .9  
.695 114.8 $464 1.324 219.0 443.4 . 7 1 0  5.9390 113.0 1.129 1 .3  
7.30 5 .99  11.69 l /l/t 57.9 3.7 5 .2  .447 22.025 142.9 218.2 
- 6 . 0  318 .5  ,439 
-0.5 209.5 .226 
2 I . 5  73.3 . 4 3 I  
6 .6  85.OL 3 . 4 3 1  
-----I 
-2 .0  301.8 .SO4 
- 6 . 2  214.6 . 1 9 7  
23 .8  5 5 . 9  .451 
85.0 111.20 7.e30 
-5.3 m 8 . e  . w r  
- 7 . 0  211.0 .zoo 
1 4 . 5  84 .8  1446 
-34 .2  60. 7LlO. 6 79 
- 0 . 9  311.8 .438 
- 7 . 0  206.8 ,206 
25 .3  7 3 . 5  . 4 4 s  
4.0 ~ 5 . 5 ~  3 . m ~  
-2 .9  
- 2 . 7  
.I 
3 .81  
-2 .2  
-2.3 
. 7  
3 .90 
-1.5 1.122 118.6 ,538 1.4IO 268.4 403.8 .651 2.1690 105.0 1.437 - 2 . 2  -7 .0 3 1 6 . t  -438  
-2.0 1.378 73.0 ,459 1.145 56.7 172.2 ,6190 1.67OA 96.5 .570 1.5 -5 .4 203.7 - 1 9 1  
1.0 .669 111.8 ,452 1.261 213.5 447.2 .693 1.8370 113.8 1 . l l I  1.1 25.0 73.8 -458  
4.06 7.48 5 .22  17.58 l/l/i? 61.9 2.4 10.1 .316 11.404 172.0 t 3 1 . 7  3.2 8O.OL 3.L8I  _--_ .- WARS ARRIVAL DATE = 2450130 i t 2  UAR 1997) -- 
- 2 . 8  302.0 ,304 
-4.1 212.3 . * e o  
6 0 - 6  100.10 0 . 6 1 3  
-5.3 300.0 ~ 3 6 7  
-5 .2  008.L . lo4  
94.3 84.9 .483 
23.4 58 .1  . 4 r 2  
- 3 6 . 9  r o . 3 ~  9 . 3 9 1  
-2 .9  1.049 112.9 ,403 1.149 L62.5 395.1 .886 1.6110 9 9 . 9  1 . 3 7 1  -.6 -2 .8  302.2 ,304 
- 3 . 0  1.384 80.9 .411 1.176 31.7 173.4 .6920 1.660A 94.5 .do l  2.8 -1 .6 t09.1 .188 
.4 .751 120.2 .510 1.464 030.4 439.2 .717 L.2110 114.0 1.158 1.5 t 3 . t  56.4 .497 
3.55 6.95 7.84 18.40 1/1/2 62.0 5.7 11.5 . O s 1  9 .980 73.6 239.7 71 .1  100.60 5.049 












110.1 . I 3 4  
73.0 ~ 4 5 6  
1 114.0 -470  
, 5.93 17.96 
1.241 065.3 400.3 
1.118 44.9 174.7 
1.369 L24.1 443.1 
1/1/2 65.9 3.0  
1.396 L68.O 404.0 
1,137 57.0 176.0 
1.296 2lV.O 440.9 
i i i i o  70.0 t . z  
-608  1.8LOO lOL.5 1.402 
.6590 1.857A 94.0 -590 
-703  L.0350 114.3 1.139 
. O S 1  L.14LO 105.1 1.434 
.0190 1.655A 9 3 . t  e578 
.687 1.0040 114.6 1.123 
10.0 .a17 11.115 l V t . 9  
5.6 ,440 Lo.809 is8.1 
-1.4 -5.4 309.3 ,366 
2.0 -3.3 to5.r .in 
1.2 t 4 . 0  6 5 . t  -404 
t m . 4  -41.0 1 2 . 4 ~  8.649 
1.0 2 4 . ~  74.0 . 4 r s  
231.9 1 . 6  86.3~ 3.337 
-2.2 -7 .1  a10.v .435 
1 .8  -3.7 COO.5 . l o 1  
283 
8lOPOVER TIME = 60 D A Y S  
LAUNCH SWNGBY SPEED1 
SWNGBI ARRIVE SPEEDS 
DEPART RETURN SPEED5 
PROP 
R A l  OECLl  
RA3 DECL3 
RA5 DECLS 
AERO -0VL _ _  
. . . - .. . . - 
1997 OUTBOUND SWINGBY 
I 1 V 1 P S I  1 ECCEN SMA THETI  THE12 PERlH APHEL P S I  2 
1 3 V 3 P S I  3 ECCEN SMA l H E T 3  THE14 PERIH APHEL P S I  4 
1 5 V 1 P S I  5 ECCEN SMA THETS THE16 PERIH APHEL P S I  6 
DVA EVA -DVD---E_V'I -TYPE 2UN A 3 U N  RILPPA-- -A_ - E 
. __ MARS ARRIVAL DATE S 2430140 I 1 APR 1997) - 
MISS1C.N DURATION = SPO CAYS 
MARS ARRIVAL DATE Z 4 5 O l l O  
1 APR 1 9 9 7  
Y 2 I P DECLP RAP SPEECO 
V 4 1 4 DECL4 R A 4  SPEED4 
V 6 I 6 CECL6 R A 6  OPEEO6 
I N C  RAP CECLP ETA ?ERIC 
- 
I- 210 S- 331.0 . I 1 5  
I- 260 5- 339 .5  .46S 
I- 330.9 9- 5 4 0  ,366 
I- 600 5- 180 ,338 
P1.28 
S- P 7 0  5- 346.3 . I 3 1  
5- 346.9  5- 540 .434 
5- 600 5- 190 .SO0 
21.97 
9S.6 18.8 






18.27 1 1 . 5 1  
-2 .2  1 .077  111.) .460 1.236 264.9 400.6  .666 
-2.6 1.379 76.9 .428 1.153 4 1 . i  178.6 .6590 
.9 .749 120.3 .514 1.429 228.4 442.7 .694 
3.49 6.89 1.79 18.77 l/l/Z? 74.0 3.6 6.0 
-1.4 1 116 118.4 .529 1.381 267.8 4 0 4 . 1  .610 
-2 .3 1.371 73.0 .454 1.133 17.0 179.9 ~6100 
1.1 .?12 117.4 -491  1.337 ee2 . t  4 4 6 . 1  e680 
3.70 7.10 6.76 18.44 l/l/t 78.0 L.0 9.7 
1.8010 102.5 
1 .647A 91.0 
2.1640 115.6 
. A 9 0  19.149 
L.ile0 101.1 
1.647A 90.1 
1.9940 1 1 5 . 5  
,319 11.313 
1.401 -1.4 -1.4 309.1  -366 
,590 e.1 -1 .3  POP.0 ~166 
1.153 1.1 LS.? 6 5 . 5  .500 
13S.P L 1 I . S  -46.6 75.3L #.IS@ 
;.*so -L.L - 7 . 1  ~ 1 7 . 1  .4s4 
.516 1 . l  -L.O 197.3 . l 7 l  
1.133 .8 t 4 . 4  1 4 . 3  .49!l 
i i e . 6  e 3 t . i  . S  6 o . 1 ~  a . 4 m  
2 84 
MISSSON OURAT1ON 360 D A Y S  
M A R 3  ARRIVAL DATE Z 2450420  
L O E C  1996 
LAUNCH OWNGBY SPEED1 R A l  OECLl--f 1 - - V  1 PSI l-ECCEN -SHA--THETl THE12 PERIH APHEL' PSI  2 V 2 I 2 OECLL RAE SPEEO2 
SWNGBY ARRIVE SPEED3 RAS OECLS 1 3 V 3 PSI 3 ECCEN SHA THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 OECL4 RA4 SPEED4 
O E P A R T  RETURN 3PEEO5 R A S  OECLS I 5 V 5 PSI  5 ECCEN SHA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 RA6 SPEED6 
-INC--RAP OLCLP - ETA PER IC 
- - - M A R S  ARRIVAL OATE = 2450420 ( 2 OEC 19961 -- __ - - - __ - 
5- 220 5- 2 5 2 . 0  ,481 75 .2  2 0 . 3  1 . 4  .928 1 1 8 . 1  .484 .a95 22S.3  263 .2  .462A 1 .3290 6 3 . 0  1.279 2 . 1  4 . 1  322 .4  .569  
5- 252.0 5- 420 -589  309.1 3 . 1  1 . 4  1.398 1 1 4 . 2  ,561 1.253 288.8 508.7 . 550  1.956A 119.2  -644 . 6  - 2 . 7  18S.5 ,337  
5- 480 5- reo -136  1 6 5 . 2  8 . 9  .I .603 8 9 . 1  .395 1.195 178 .6  446 .8  e723 1 .666  1 1 1 . 1  1 .092  1.8 25 .6  6 2 . 5  - 4 0 4  
20.91  1 3 - 1 6  1 0 . 2 9  7.74 11.11 2 . 8 7  16.36 1/2/2 3 3 . 0  4 . 5  13 .4  e173 8 .597  174.4 239.4 - 3 . 4  86 .71  1.318 
8TOPOVLR TIME : 60 O A Y S  1997 OUTBOUNO SUlNGBI 
--____ - 
-___ -__PROP-- A-DVO EVR TYPESU~_A_SUN R UAPPA - A  _- 
MARS ARRIVAL DATE 2 2450430 ( 1 2  OEC 1996) -- - - - -- - - -  -- - ___ 
5- 220  5 -  2 5 3 . 0  .466 74.5 1 9 . 9  1 . 5  .933 117.1 .468 .902 229 .5  266.1 .479A 1.3240 6 4 . 2  1.282 2 . 0  4 . 2  322 .6  -564  
5- 253.0  5- 430 ,564 310.1 3 . 5  1 . 5  1.389 113 .2  . 540  1 .216  289 .9  512.6 .559 1.873A 115.5 e622 .I - 2 . 9  188 .9  , 3 0 2  
19 .62  12.79 9 . 9 4  6 . 8 3  10.21 2.85 16.28  1/2/2 3 1 . 1  4 . 5  12.9 .189 9 .156  175 .0  239 .1  -2 .2  65.6L 1 . 5 4 1  
s- 490 5- reo ,134 161.5  1 0 . 5  .I .605 9 1 . 5  .392 1 . 1 9 1  182 .4  446 .2  .727 i . 6 6 6 0  110.9 1.092 1 . 1  2 5 . 6  82.8 ,401 
-____ _ _ _  MARS ARRIVAL DATE = 2450440 122 OEC 1996) -- - -- - - 
5- 220 5- 253 .9  .454 7 3 . 9  1 9 . 6  1 . 6  .936 116.4 .456 .907 2 3 0 . 6  268.5 .494A 1.3200 6 5 . 2  1.284 2 . 0  4 . 2  322.8 .144 
5- 253.9  5- 440  .544 311 .0  3 . 8  1 . 6  1.382 112.4 .524 1.188 290 .8  516 .5  .566 1.810A 1 1 1 . 9  .603  - 4  - 2 . 9  188 .6  ,273  
5- 500 5- reo . i 3 6  i s r . 5  12.1  .s . eo8  9 4 . 0  ,392  1.200 186.2 445.7 . n o  i . 6 7 0 ~  110.8 1 . 0 9 3  1 . 7  25.6 63.1  . ,399  
18.61 12.55 9 . 6 1  6.05 9 . 4 3  2.80 16.25 i /2/2 4 1 . 7  4 . 5  11.8 . e o 3  9 . 7 1 3  175 .5  e 3 e . e  - 1 . 1  8 4 . 7 ~  i . r e 8  
I- soa 5- roo .144 112. i  7 .1  .B ,596 90.6 .4io i . m o  iso.8 410.4 , 6 9 7  1.6630 1 1 2 . 3  1.088 1 . 7  26.4 71.7  .azo 
2 1 . 6 9  1 s . i ~  ie .08 6 .59  9 . 9 6  3 . 0 3  16 .76  i m z  3 5 . 3  4.2 2.8 . e29  44 .679  8 2 . 2  e14.1 -81.2 8 6 . 3 1  9.981 
5- 230 5- 260.8  ,554 6 9 . 2  17 .8  - 2 . S  1 . 0 8 1  119.9 .524 1 .245  258 .0  297.4 .593A 1.8980 6 9 . 4  1 . 3 9 6  1 . 1  2 . 7  317 .6  ~ 5 1 3  
5- 260.6  5- 440 .513  31S.2  5 . 2  2 .0  1 .393  110 .6  . 520  1.233 296.9  5 1 1 . 7  .592 1.875A 114.5 -629  - . I  - 6 , s  194 .1  . e 9 3  
-- MARS ARRlVAL DATE : 2450450 ( ? JAN 1997) __ - . 
5- 210 5- 248.9 -375 79 .8  21 .4  .8 .e31 110.7 .453 .774 210.1 250.2 .423A 1.1250 6 3 . 3  1 .209  2 . 7  5 . 2  323.9  ,159 
5- 246.9  5- 4 5 0  .560 305.7 3 . 4  1 . 5  1 .370  113.5 .519 1 .139  286 .2  524.3 .548 1.729A 105.7  . 5 7 0  . 7  -0  181.7  a236 
16.15 11 .03  1.89 5 .13  8 . 5 1  3 . 1 4  15 .92  l / 2 / 2  5 4 . 0  6 . 0  18 .3  .192 6 .298  1 7 2 . 8  243 .5  -4 .1  90 .60  1.018 
3- 220 5- 254 .6  . 4 4 5  73.4 1 9 . 4  1 . 7  .939 115.8 .446 .911 231 .4  270.5 .505A 1.3180 6 6 . 0  1 . 2 8 6  1.9 4.3 322.9  a529 
5- 510 3- 780 .142 153 .7  13 .5  .I .612 9 6 . 4  .393 1.204 190 .2  445 .2  . I 3 1  1.6770 110.8 1.095 1.7  25 .5  63.4  ~ 3 9 9  
5- 230 5- 261.7 . I 4 2  6 8 . 8  1 7 3  - 2 . 6  1.082 119.2  , 5 1 4  1.242 259.0 299.7  .603A 1.8800 70.4 1.395 1 . 0  2 . 7  317 .7  e493 
5- 261.7  5- 450 .493  318.9 5 . 6  2 .1  1.386 109.8 ,503 1.201 298.0  515.7 .599 1.812A 110.9  ,611 - .2  - 8 . 6  1 9 3 . 9  .Pa4 
5- 5 1 0  5- 790 ,143  1 6 8 . 3  8 .8  .8 .199 93 .1  .407 1.183 184.6  449 .8  .TO1  1.6640 112.1  1 .089  1.6 2 6 . 3  72 .0  ,419 
2 0 . 6 3  14.80 11.78  5 .83  9 . 2 1  3 . 0 2  16.68 1/2/2 39.7 4 . 0  3 . 1  I -247  37.090 6 7 . 0  237 .9  -66 .6  92 .70  6 . O Z 5  
5- 510 5- 170 . i 4 9  14o. i  ie.8 .e . e26  9 9 . 4  .383 1.229 195.9 410.8 .758 i.rooo 109.6 1.100 1 . 8  t 4 . 4  54 .8  .a04 
5- 2 5 4 . 0  s- 450 . s z 9  311.7 4 . 1  1.7 1.377 111.8 . s i0  1.167 291 .4  ~ 2 0 . 5  .sri  i . 7 6 2 ~  108.2 .589 . 3  -2.6 187.7  .e41 
21 .86  1 2 . 4 6  9 . 4 7  5.40 8 . 7 8  2 .99  i 6 . 2 5  i / z / z  4 7 . 0  4 . 4  11.2 . z i s  10.240 175.7 238 .6  -.o 8 s . s ~  1.087 
__ MARS ARR!VAL DATE I 2 4 1 0 4 6 0  (11 JAN 19971 -- 
5- 210 I- 249 .2  .371 79 .5  2 1 . 2  .9  .a34 110.4 ,447 .777  210.8 251.1  .429A 1 .1250 6 3 . 7  1.211 E.7 5 . 3  324.1 . 5 5 2  
5- 249.2  5- 460 . S 5 2  306.2  3 . 6  1 . 6  1.366 113 .2  . 5 l 2  1 .126  2 8 6 . 3  528 .1  . S 5 0  1.702A 1 0 1 . 9  .560  . 6  2 . 0  179 .2  ,218 
5- 520  5- 770 .162 137 .9  1 7 . 4  .2  .633  1 0 1 . 9  .389 1.239 200.1 4 4 0 . 6  . 7 5 7  1.7210 1 0 9 . 9  1 . 1 0 3  1 . 7  9 4 . 3  5 5 . 0  .389 
11.91 11 .22  7 .80  4 . 6 9  8.08 3 . 4 2  16 .03  1 /2 /2  6 1 . 1  6 . 0  1 7 . 8  ,197 6 .447  173 .0  243.4 - 3 . 8  90 .60  1 . 0 1 4  
5- 220 5- 2 5 5 . 1  
5- 2 5 5 . 1  S- 460 
5- 120 5- rso 
5- 230 5- 262.5 
5- 262.5  5- 460 
5- 520 5- 790 
5- 210 5- 249.4 
5- 249.4  5- 470 
5- 530 5- 170 
I- 235.4 5- 4 r o  
3- 220 5- 2 5 5 . 4  
3- 530 5- 780 
.439 73 .0  
,517 3 1 2 . 3  
.150 1 5 0 . 3  
17 .36  1 2 . 4 9  
e533 68 .4  
~ 4 7 7  319.6  
-146  164.4 




15 .92  1 1 . 5 4  
.435 72.8 
e 5 1 0  312.S 
.162 147.5 
17 .11  12 .65  
. i r e  136.4 
1 9 . 2  
4 . 3  
14 .7  
9 . 3 2  
1 7 . 3  
5 . 8  
1 0 . 5  
11 .5s 
21 .2 
3 . 7  
1 7 . 8  
7 .77  
1 9 . 1  
4 . 5  
1 5 . 6  
9 . 2 3  
-- - 
1 . 7  .941 1 1 5 . 4  .439 .915 232.1 272.0 
. 5  .618 9 9 . 0  ,396 1.211 1 9 4 . 2  444 .9  
4 . 8 7  8 . 2 6  3 .16  1 6 . 3 0  1/2/2 5 3 . 2  4 .4  
- 2 . 6  1.081 1 1 8 . 7  ,506 1.239 259.7 301.7 
2 . 1  1.380 109 .1  ,490 1.184 298 .9  519.7 
.8 ,604 95.7 .407 1.187 188 .5  449 .3  
5.20 8.58 3 . 0 8  16.66 1/2/2 4 4 . 9  3 . 8  
1.8 2.312 111.4 .so0 1.150 291.9  524 .4  
-- MARS ARRIVAL DATE = 2450470 121 
.9  .E35 110.3  .445 , 7 7 8  211.0 251.4 
1 . 6  1.363 113 .2  .508 1.116 286.0  532.0 
.2 .642 104.4  .397 1 . 2 5 1  204.3  440 .5  
4 . 3 9  7 .78  3 .77  16.19 t / z / z  6 9 . 0  5 . 9  
- 1 . 7  ,942  i i 5 . i  - 4 3 5  ,917 232 .1  272.9 
1 . 8  1.369 111.1 .493  1 .138  292 .0  528 .3  
.I .625 1 0 1 . 5  . 401  1.220 198.3  444 .6  
4 . 4 6  7 . 8 5  3 .42  16.39 1/2/2 6 0 . 2  4 . 3  
. 5 1 3 A  





3 . 6  








1 0 . 3  
. s r 7  
1.3170 6 6 . 8  
1.726A 1 0 4 . 6  
1 .6900 110 .8  
1.8670 71 .2  
1.764A 107.4 
1.6690 112.0 
.264 31 .492  
7 )  -
1.1250 6 3 . 8  
1.683A 9 8 . 1  
1.7490 110 .2  
.199 6 . 5 7 6  
1.5160 87 .0  
1.699A 100.9 
1.7080 111.0 
.22s i o . r x i  
. e31  i i . i r 6  
1.288 1 .9  
.ST7 .3 
1.097 1 . 6  
1 7 5 . 7  2 3 8 . 3  
1.394 1.0 
.598  - . 3  
1 . 0 9 0  1 . 5  
57 .5  23s.s 
4 . 3  
-1 .9  
2 5 . 4  
. 6  
2.8 
- 6 . 4  
26.2 
- 1 7 . 1  
1.212 2.7  
, 5 5 2  .e 
1.107 1 . 1  
i r 3 . e  t 4 3 . 2  
1.289 1 . 9  
.566 .S 
1.099 1 . 6  
1 7 5 . 5  238.1 
5 . 3  
3 . 5  
24.2 
- 3 . 5  
4 . s  
- .9 
2 5 . 3  
11.5 
3 2 3 . 0  
186.1 
6 3 . 6  
83.4L 
a i r . 6  
193.1 
72 .3  
95.8D 
324.1  
f 7 6 . 0  
5 5 . 2  
90 .60  
323.1 
183.6 
6 3 . 6  




.477 . e39 
.418 
8 . 0 4 6  








1 . 5 4 6  
3- 230 5- 263.1  . I 2 6  68 .2  1 7 . 2  - 2 . 6  1.080 l l S . 3  . S O 1  1.237 260.2  303.2 .618A 1 . 8 5 7 0  7 1 . 8  1.394 1.0 e .8  317.5 .460  
5- 28S.1 5- 410 ,466 320.2 6 . 0  2 . 1  1 .376  108 .1  .479 1 .168  299.5 523.7 ,608  1.727A 104.0 ,587 -.3 -6 .0  191 .7  . e l7  
3- 5 3 0  5- 190 .153  1 6 0 . 6  1 1 . 9  .8 ,610 9 8 . 3  ,408 1.192 192.5 448.8 ,705 1.6790 112.1 1.092 1 . 5  26.1  7 2 . 6  ,419 
19.28 14 .60  11 .39  4 .68  8 . 0 7  3 . 2 2  16.67 1 /2 /2  50 .8  3 . 6  4 . 1  -277 27.779 5 1 . 1  234.L - 1 0 . 7  9 6 . 0 0  7.429 
5- 240 5- 274.9  .608 6 6 . 9  1 5 . 9  - 3 . 3  1 . 2 1 5  119 .2  .652 2 .009  282.4 534.4 . 7 O O A  3.3190 8 0 . 0  1.501 - 1  - 5  308.0 . 4 0 5  
5- 274.9  5- 470 . C O S  330.3 1 1 . 5  3.5 1.388 105.0  .466 1 .216  311.3 516.9 ,650  1.782A 107.7  a615 -1 .9 -13.8 200.4 .239 
5- S S O  3- 800 .153 174.9 6 . 9  1 . 1  .596 9 4 . 8  . 422  1.168 166.7 453 .2  .676 1.660D 1 1 3 . 3  1.085 1 . 4  2 6 . 5  61 .5  .436  
21 .65  16 .64  13 .43  5 . 2 0  8.59  3.21 17.06 1 / 2 / 2  4 0 . 0  4 . 2  26 .6  .366 4 . 3 5 2  2 5 . 4  230 .8  - 2 4 . 5  121.50 1 . 2 2 1  
__ - . . -- _ _  MARS ARRIVAL DATE 2450460 I31 JAN 1997) -- - 
5- 140 5- 3 0 3 . 1  
5- 303.1 5- 4SO 
5- 5 4 0  5- roo 
,239  5 8 . 4  
,290  336 .0  
. 411  103.2  
21.00 15 .08  
5- 150 5- 311.5 .194 72 .3  
5- 311.¶ 5- 480 , 250  329.8  
5- 5 4 0  5- 710 ,394 109 .9  
19.64 13 .93  
I- 210 5- 249 .3  
5- 249.3 3- 480 
5- 540 3-  770 
5- 220 5- 2 5 5 . 0  
5- 2 5 5 . 6  5- 460 
5- 140  5- 780 
?I- e30 5- 263.5 
5- 263.5 5- 460 
5- S 4 0  5- 790 
5- 140 5- 276 .1  
I- 540 5- 600 
5- 2re.i 5- 480 
.370 79.5 
, 5 5 1  306.9 
16 .20  11 .99  
. ier  135.7  
.434 7 2 . 7  
-508  313.1 
17 .11  12 .94  
,177 1 4 5 . 1  
~ 5 2 2  68.0 
.458 320.6  
,163  157 .4  
18.98 14.71 
.596 66 .8  
a389 331.0 
e l 5 7  171 .0  
E1.10 16.43  
5- 1 5 0  5- 311.1 ,192  
5- 511.1 5- 490 .e41  
5- 550  3- 110 .422 
19.08 
5- 160 5- 318.1 .118 
5- 318.1 3- 490 .E45 
I1 . S I  
5- m o  5- reo .so2 
-
7 3 . 1  







8 4 . 5  
- 3 1 . 3  
3 2 . 9  
5 .29  
8 1 . 9  
- 1 9 . 3  
4 2 . 1  
4 -60  
2 1 . 2  
3 . 8  
1 8 . 0  
1 9 . 0  
4 . 6  
1 6 . 2  
9 .LO 
1 7 . 0  
6 . 1  
13 .1  
11.28 
15 .8  
11.7  
8 .5  
1 3 . 1 3  
r .79  
13.1 .928 17 .1  
- 6 . 2  1 . 4 0 6  9 4 . 7  
5 .92  9 . 3 0  9 . 7 9  
s . 5  . e29  121.9 
10 .3  .924 86 .1  
- 3 . 4  1.409 9 1 . 3  
10.8 .797 120 .2  
5.91 9 . 2 9  9 . 3 2  
.157 .a62 164 .0  359 .0  
.439 1 .282  344.5 S09.6 
-510  1.892 249.9 412 .2  
16 .76  2/1/1 34.6  2 4 . 6  
.157 .E60 169.9  368 .2  
.440 1.291 355.9  501.6 
.so5 1 . 1 2 5  244 .3  1 1 6 . 3  
17.29 2 / l / l  29 .9  30 .0  
. D  .e35 i i o . 4  . M I  .r77 210.9 251.2 
i . r  1 . 3 6 1  113 .3  .so7 1 .109  281 .3  535.8 
4.21 7.60 4.20 i 6 . 4 0  11212 71.5 5 . 9  
. 2  .653 106.9 .408 1.268 208.6  440 .3  
- 1 . 8  .943 115.0 
1 .8  1 .366  111.0 
.8 .635 104.1 
4 . 1 6  7 .56  3 .75  
- 2 . 6  1.080 118.1 
2.1 1.373 108.3  
.e ,618 101.0 
4 .27  7.66 3 . 4 3  
.433 ,918 232.7 
.489 1.129 291.7 
.408 1.231 202.5 
16 .33  1/2/2 68.1 
,497 1 .237  260.4 
-472 1 . 1 5 5  299.8 
.412 1.200 196.5 
16 .74  1/2/2 57.6 
273 .3  
S32.2 
444.3 
4 .2  
I $04.2  
1 527.7 
, 448.1  
i 3.4 
-3 .3  1.208 118.1 .838 1.947 282.4 336.4 
3.4 1.384 104.t .453 1.199 312.9 520.9 
4 . 6 7  6 . 0 6  3 .30  17.04 1/2/2 4 5 . 0  3.9 
1.1 . s o 2  9 7 . 8  ,422 i . i n  190.6 452.7 
81.6 10.2 .o 
-23.6 -4.1 1.4 
3 4 . 4  7 .0  .e 
4.sr 5.22 6. 
- 1 t . e  -8.0 1 . 4  
4 . 3 s  9 . ~ 4  e.. 
7 9 . 0  9 .3  .s 



















ARRIVAL DATE = 2450490 
8 . 1  -157 .E60 169.9 3 
0.8 ,424 1.261 357.3 I 
'2.8 .sa2 1.860 246.6 4 
1.09 17.10 W l f l  35 .5  
19.3 e 1 1 0  . O S 9  116.3 Z 
17.0 .4P7 1.263 7 . 0  1 
!0.9 .Si5 1 .711  t43.1 4 









4 8 . 5  
.726  
- 8 5 5  
56.2  
.4  301 
.750 
1 7 . 2  
. 5 2 O A  
. I 2 9  








e 7 . 9  
. a r t  
. rzs 
, 5 4 1  
.517 
.197 8 9 . 9  .. 
1.645A 109.7  
2.9140 107.8 
.717 2 . 4 3 s  
.995 9 1 . 1  
1.868A 1 1 0 . 5  
2.5950 108.2 
,964 2.125 
1.1250 6 3 . 7  
1.671A 9 4 . 3  
1.7850 110.6  
,198 6 . 6 8 2  
1.3150 6 7 . 1  
1.7330 111.3  





1 . 6 8 1 ~  9 1 . 3  
3.1890 60.9 
1.?42A 1 0 4 . 5  
1.6670 1 1 3 . 3  
.396 4 .153  
1 .262  
.649 
1 * 208 
s 3 . 5  
1 .262  
.656 
1.189 
8 0 . 1  
1.211 
. I 4  7 
1 . 1 1 2  
1 7 3 . 3  
1 .289  
.561 










-13.0 - 7 8 . 2  308 .1  
7 . 1  1 . 2  220.2  
-4 .4  - 8 . 1  1 1 . 4  
165.1 - 3 3 . 9  118.30 
- 1 0 . 9  - 1 2 . 1  ~ 9 9 . 2  
- 9 . 1  -16 .4  2 1 . 1  
4 . 1  - 6 . 1  L20.3 
162 .0  - 4 1 . 8  103.60 
2 . 7  5 . 3  324.1 
. 6  5 . 2  172.1 
1 . 7  1 4 . 1  5 5 . 3  
1 .9  4 . 4  323.1 
2 4 3 . 0  - 3 . 3  90 .80  
1 . 5  e I L 5 . 1  * 5  180.4 6 4 . 0  
t 3 7 . 9  1.9 63.0L 
1 .0  E.8 317.5 
-.3 - 5 . 1  189 .4  
1.4 21.9  12.9 
~ 3 3 . 6  -46.0 9 s . m  
. l  .I 305.3  
-1 .6  -13.9 199 .7  
L30.6 -23.8 123.3D 
1.4 ea.3 e i .6  
.e90  
. 2 6 1  
.423 
1 , 029  
. e 5 0  
,261, 
-446  




1 . 1 2 3  
.198 
- 4 1 2  
1.466 
. 458  
.LOO 
.422  






290.1 . E 4 7  




16.1 . 4 5 5  0 
tru.1 .e40 
e e . 7  ,036 
285 
STOPOVER TIME E 60 D A Y S  1997 OUTBOUNC S W I N G 8 7  HISSICN CURATION 560 C A Y S  
M A R S  ARRIVAL CAT€ 2450490 
10 FED 1991  - . 
LAUMCH SUNG87 SPEECI R A l  
SUNGBY A R R I V E  SPEED3 R A 3  
DEPART RETURN BPEECS R A 5  
PROP AERO 
5-  1 1 0  S- 323 . I -  , 1 8 1  64.4 
5- 323.2 5-  490 .260 3 1 4 . 1  
5-  5 5 0  5-  1 3 0  . 3 5 5  118.9 
11 .96  1 2 . 6 8  







6 .5  





19 .0  
4 . 6  
16 .5  
9 .22  
17 .0  
6 . 1  
13.9 
11.22 
I 1  v i  
I 3  v 3  
I 5  v s  
C V A  EVA - -  
9.4 .917 
-2.5 1.403 
- 8 . 2  . 7 6 7  
5.28 8 .66  
SMA l H E T l  
SUA THE13 
SMA THE15 
TYPE SUN A 
. E 5 8  183.4 
1 .261  15 .1  
1 . 5 8 1  237.1 

















v 2  
V A  





82 .1  
1 2  
I 4  
1 6  
RAP 
- 1 1 . 1  
2.8 
9 .  I 





- 6 8 . 6  
- 8 . 3  
3 1 . 8  
- 4 1 . 6  
R A 2  SPEECZ 
R h 4  SPEECl 
R A 6  SPEEC6 
ETA PERIC 
295 .1  . 2 6 0  
219,s .e42 
1 4 . 4  .463 
IS.4L ,988 
5- 210 f -  248.9 .314 79.8 
5- 248.9 5- 490 .559  301.0 
5- 5 3 0  S- I 7 0  .219 135.6 
.e .e32 
1.)  1.359 
. 2  ,666 
4.17 7.56 
-1.8 .943 
1 .8  1.364 
.6  .646 
3.99 7.38 
- 2 . 6  1.080 
2.1  1.370 
- 9  .627 
3.96 t .36  
110.6 .OS2 
113.7 .SO9 
109 .5  .421 
4 .12  16.66 






103.6 . 4 i 8  
3.74 16.86 
.774 210.6 250 .3  
1.103 284.1 539.5 
1.289 212.9 440.1 
1/2/2 8 6 . 1  5 . 8  
.917 232.6 273 .1  
1.122 291.1 536.1 
1.246 206.8 444.1 
1/2/2 76.6 4 . 1  
.424h 1.1250 63.3 i . 2 0 9  2 . 1  5 . 2  323.9 
-541  1.665A 9 0 . 1  .543 . 6  7.1 161.9 
.746 1.8320 111.2 1.118 1.7 24 .0  5 5 . 5  
l I . 0  .193 6 . 1 6 1  173.4 242.8 -3.2 91.4D 
1.289 1.9 
. s 5 7  .e  
1.107 1 . 5  
17S.3 231.8 





. 4 2 1  
t.521 
. 4 5 4  
. l e  I 
.427 
6 . 6 8 2  
16.16 12.60 
5- 220 S- 2SS.5 .435 7 2 . 1  
5- 2 5 5 . 5  5 -  490 .SO9 313.4 
5- 5 5 0  5- I 8 0  .196 144.3 
17.3 I 13.38 
I- 230 I- 263.7 .519 67.9 
5 -  263 .1  5 -  490 .454 321.0 
5 -  $ 5 0  5- I 9 0  . l 7 I  114.9 
18.92 14.96 
.519A 1.3150 6 7 . 0  
.575 1.669A 9 3 . 7  
-726  1.7660 111 .7  
9 .6  ,232 11.694 
.624A 1.8470 72.4 
.611 1.6801 9 7 . 1  
a704 1.7160 112.4 
4.8 .e92 e3.809 
4 . 4  323 .1  
2.2 1 1 6 . 6  
2 5 . 0  64.2 
2.1 85.LL 
2.8 311.4 
-3.8 186 .5  
2 5 . 1  1 3 . 1  
-42 .8  100.00 
1.236 260.8 304.7 
1.146 299.7 531.7 
1.210 200.7 448 .1  
1/2/2 65.2 3.2 
5- e40 5- 277.L . S O 6  6 6 . 9  15 .7  -3.3 1.202 118.3 .627 1.898 282.5 338.2 .708A 3.0880 8 1 . 6  1.491 . I  .I 304.7 .315 
5- 217.L 5- 490 .SI5 331.6 l1.l 3 . 3  1.380 103.6 .443 1.186 314.2 124.8 ,661 l . 7 l i l  101.4 .599 -1.8 -13.8 190.4 .198 
LO.58 16.36 12.88 4.23 7.62 3.48 17.08 l / Z / Z  S 0 . S  3 . 6  2 9 . 0  .427 3.98? 23,8 L S O . 1  -22.0 125.2D 1.274 
5- 240 5- 313.1 .404 I 4 . 9  1 4 . 3  -3 .4  l .OS8 111.8 .391 1.174 267.0 379.5 . T i 4  1.6330 95.S 1.380 . l  . 6  t 9 1 . 6  .e44 
5- 513.1 5- 490 .e44 325.6 -22.1 -3.8 1.402 90.2 ,425 1.262 359.3 513.1 ,728 1.798A 101.2 .640 4 .4  -4.3 220.4 ,240 
5- $ 5 0  5-  800 .165 167.4 9 .9  1.1 .610 100.3 .424 1.179 194.6 452.3 .680 1.619D 113.3 1.089 1.3 t 6 . 1  82.1 - 4 3 1  
l r . 2 3  12.02 8.14 5 .22  8.60 3.48 17.08 1/1/11 35.0 3 .6  40.0 1.006 2 .921  36 .7  225.8 34.4 144.30 1.932 
5- 350 5- 600 . im 167.4 9 . 0  1.1 . 6 i o  100.5 . e 4  1.179 194.6 452.3 .CEO i .6790  113.3 1.089 1.3 26.1 82 .1  . 4 3 r  
1.393 1.0 
.573 -.3 
1.098 1 . 5  
42.7 C38.3 
5- 240 S- 318 .386 76.7 14.1 -3.5 1 .041  111.0 .371 1.126 263.4 383.7 .709 1.544D 96.4 1.368 - 1  . 7  293.5 - 2 4 5  
5- 318 S- 480 ,245 319.8 -17.2 -3.0 1.403 88.0 .421 1.263 6 .8  152.8 .724D 1.802A 107.5 a640 3.5 -6 .7  220.1 ~ 2 4 0  
5- 5 5 0  5- 800 .165 167.4 9 .9  1.1 .610 100.3 .424 1.179 194.6 4S2.3 .680 1.679D 113.3 1 .089  1.3 28.1 82.1 - 4 3 1  
18.86 11.62 8.14 5.24 6 . 6 3  3.48 17.08 11112 33.9 3 .6  31.5 1.002 3.687 35 .9  222.3 34.6 139.90 2.698 
___ - MARS ARRIVAL DATE = 2450100 (20  FEB 1997) _. . - - - 
5- 150 5- 292.5 ,270 8 5 . 9  -40.4 
5- 2 9 t . 5  5-  500 .345 339.5 38 .9  
I- 560 5 -  I 1 0  .46S 112.3 30.4 
21.14 17.12 5 .82  
-1S .2  .922 88.3 .160 . E 5 8  170.8 338.0 
9 . 1  1.387 98.2 .419 1.209 332.0 123 .1  
5 . 2  .871 125.3 .610 2 . 1 4 2  253 .2  416.3 
4 . 6 2  8-01 11.30 18.23 1/2/1 51.0 21 .1  
3- 150 5- 311.4 .196 71.4 82 .2  10.5 .924 88.1 . l S 7  ,860 169.9 367.9 
5- 311.4 5- 500 . 253  325.9 - 3 0 . 6  -S.3 1.395 90 .1  ,412 1.235 357.7 518.6 
5- 560 5- I 1 0  .46S 112.3 30.4 5.2 ,871 125.3 ,610 2.142 253.2 416.3 




















16 .8  
.515A 
, I 7 0  
.722 
















, r i 3  
.99S 87.0 1.259 l S . 6  17.4 349 .1  
1.7151 101.5 .613 -8 .0  -33.0 196.3 
3.4490 110.8 1 .235  -3.9 -2.9 16 .5  
.SO4 3.010 92.7 337.6 7.1 124.9D 
.995 9 1 . 1  1.262 -11.1 -78 .2  299.2 
1.744A 103.7 .627 5.9 1.4 220.4 
3.4490 110.8 1.235 -3 .9  - 2 . 9  16.5 
-941  2.628 80.8 158.2 -36.0 102.00 
.996 92 .1  1.263 -10.4 
1.748A 104.1 ,621  3.9 
2.927D 110.9 1.210 -9.0 










~ 2 1 6  
,496 % 
1 . 3 4 5  
.e58 
~ 2 1 6  
.o le  







t . 5 3 4  
.454 
* 1 7 0  
.435 
6 . 4 4 0  
.?166 




. E 1  I 
. 4 4 1  
1 . 9 6 8  
5- 160 S- 318.2 .117 70.7 19.7 
5- 818.2 5- 500 ,244 317.7 -20.3 
I- 560 5-  720 .438 118.9 38.2 
1'9.67 14.93 4.38 
9 .3  .92o 89 .3  
-3 .5  1.396 87.6 
10.4 .032 123.5 
4.64 8.03 10.55 
9.3 a917 90.6 
-2.8 1.391 85.2 
-20.7 .796 121 .6  
4.65 8.04 11.10 
.1S9 .e59 176.3 575 .1  
.415 1.236 8 .1  158.2 
e562 1.874 247.5 420.3 
18.47 W l / l  39.9 25.4 
-69.4 296.5 
- 4 . 2  219.5 
-11.1 26.0 
-43 .4  86.8L 
-68.4 29S.3 
- 6 . 4  228.6 
4 5 . 8  3J4.5 
- 4 8 . 9  76. IL 
3- 110 5 -  323.3 ,183 64 .8  78.3 
I- 3 2 5 . 3  5 -  500 .258 312.3 - 1 5 . 3  
S- 560 5- 180 ,458 116.8 - 1 0 . 5  
2 O . l I  1 5 . 5 2  4 . 4 2  
5- 210 5- 248.3 .382 80.3 21.6 
5-  248.3 5 -  500 ,572 306.9 3.8 
5- 560 5 -  1 1 0  .244 136.2 17 .8  
17.63 13.37 8.04 
.163 .e58 183.3 380.3 
a419 1 .232  16 .3  138.3 
, 5 2 5  1 .690  241.6 424.1 
21.31 2/1/2 39 .5  43.3 
.462 ,770 210.1. 248.8 
.518 1.099 282.4 543.2 
,438 1.316 217.3 440.0 
18.99 1 / 2 / 2  95.5 5 .8  
.998D 9 2 . 8  1.264 -11.0 
1.748A 104.2 .626 3 . 1  
2.5170 111.1 1.188 22.2 
-901  2.195 82.6 142.3 
.8 .e27 111.1 
1 . 8  1.358 114.4 
-3 .682 112.1 
4.26 7.65 5.33 
5- 220  5- 255.L .438  12.9 1 9 . 1  1 . 7  .942 115.3 .438 .916 232.3 272.3 
¶- t 5 5 . C  5- 500 . 5 1 5  311.6 4 . 5  1 . 6  1.363 111.5 ,490 1 . 1 1 1  290.0 539.8 
I- 560 5- 780 .217 143.8 16.6 .6  .660 109.3 .430 1.266 211.1 443.9 
11.89 13.96 9 . 3 0  3.93 7.33 4.67 16.98 1/2/2 85 .4  4 . 0  
1.1260 6 2 . 6  1.200 2.8 
1.666 8 6 . 6  . I 4 1  . 6  
1.8920 111.8 1 .125  1.7 
-184 6.838 173.5 L42.5 
1.3170 66.7 1.288 1.9 
1.663A 9 0 . 2  . I 5 4  . 2  
1.8090 112.2 1.113 1 .4  
-227 12.181 175.4 237.6 
5 . 2  323.7 
8.9 163.6 
23.8 5 5 . 1  
-3.e 92.20 
4 . 3  323.0 
4 . 1  172.6 
2 4 . 8  64.4 
2.0 83.7L 
2.8 3 l I . 4  
-2 .2  182.9 
2 s . s  73.3 
-39.2 101.50 
5- 230 I- 2 6 3 . 1  .519 87.9 17 .0  
5- 263.7 5 -  500 . 4 5 4  321.3 6 .0  
5- 580 ¶-  I 9 0  .194 153 .1  14.4 
19.12 15.35 11.22 
- 2 . 6  1.080 117.9 
2 . 1  1.368 108.3 
.9 .639 106.3 
l . 7 7  7 .18 4.13 
.49S 1.236 260.8 304.7 
.465 1.139 299.2 535.6 
.427 1.124 204.9 447.8 
17.04 l / L / 2  73.4 2.9 
1.8470 72.4 1.393 1.0 
1.668A 9 3 . 6  , 5 7 0  -.3 
1.1460 112.8 1.102 1.3 
.292 23.036 39 .6  233.0 
S- 240 5- 2 I 8 . l  ,578 66.9 15 .6  -3.3 1.198 118.0 ,818 1 . t 6 0  282.4 339.5 
5-  2 I 6 . l  5- 500 .366 332.2 1 1 . 5  3.1 1.378 103.2 .435 1.176 315.1 528.8 
5 -  500 5- 800 .ill 164.4 11.0 1 .1  ,620 103.1 ,428 1.189 198.8 451.9 
2 D . 3 1  16.44 12.69 3.87 7.27 3.75 17.17 1/2/?. 56 .9  3.3 
3.0100 8 2 . Z  1.467 -1  e 5  304.2 
1.6881 98.4 ,594 - 1 . 7  -15 .2  196.4 
1.6980 1 1 3 . 5  1.092 1.2 25 .9  8 2 . 3  
-450 3.872 22 .7  230.5 - 2 1 . 7  126.00 
5 -  240 5- 8 i 4 . l  .401 75.3 1 4 . 3  
5-  314.1 5- 500 . 2 4 I  322.6 - 2 5 . I  
I- 180 5 -  800 . 1 1 I  164.4 11.0 
16 .86  12 .20  0.45 
-3 .4  1 .055  111.6 
- 4 . 4  1.396 89.5 
1.1 , 6 2 0  103.1 
4 .66  8 . 0 )  3.71 
,387 1.164 266.3 380.4 
.413 1 .236  1 .8  158.5 
.428 1.189 198.8 451.9 
1 7 . 1 7  l / l / 2  41.0 3 .3  
1.814D 9 1 . 6  1.378 .1  
1.146A 103.9 ,627 4 .9  
1.698D 113.1 1.092 1 . 2  
1.006 2 . 9 5 6  4 4 . 0  220.1  
.6  292.1 
- 1 . 4  2 2 0 . 1  
2 5 . 9  02.3 
41 .1  1 3 8 . O D  
. I  2 9 3 . 9  
- 4 . 6  2 1 9 . 4  
t 5 . 9  82.3 
41 .4  134.30 
¶ -  240 I- 318.8 ,383 77.0 1 4 . 1  - 3 . 5  1 .039 110.9 ,387 1,119 262.8 384.4 
5 -  313 .8  5 -  500 .245 317.0 - 1 9 . S  -3 .4 1.397 87.3 .415 1.23s 9 . 1  158 .1  
5- 560 ¶ -  600 ,117 164.4 11.0 1.1 .620 103.1 .42B 1.189 198.8 451.9 
16 .46  11 .82  6 . 0 8  4.64 8 .03  3.75 17.17 1 /1 /2  39 .8  3 . 3  
1.SSCO. 96 .5  1 .366  * l  
1.748). 104 .1  , 6 2 1  3.8 
1.6980 1 1 3 . 5  1.092 1 . 2  






e 1 9 1  
.515 
1.508 
- . . - - ._ - MARS ARRIVAL CITE I 2410510 ( 2 MAR 1997) -I 
5- 160 5-  ~ 1 0 . 0  . i 7 9  70.2 79.9 9.4 .920 89.3 . i s 9  . t s g  176.3 374.9 . 7 2 2  .996 92 .0  1.263 
5- 318.0 5- 510 .246 316.5 -24 .4  -4 .2  1.392 87.5 , 4 0 5  1 .216  8.6 163.2 .723D 1.709A 100.8 ,618 
5- 5 1 0  5- 7 2 0  .474 119.2 30.9 6.4 .873 126.1 .619 2.127 251.8 420.1 .e09 3.4450 112 .3  1 .236  
20.15 15.96 4 .40  4.19 7.58 11.56 18.93 2 /1 /1  46 .7  19.4 46.8 .994 2.516 81.4 
5- 210 I- 247.4 .393 80.9 21.9 . 7  .a20 111.8 .477 .763 209.3 246.6 ,3991  1.1270 61 .6  1.202 
5- 247.4 5- 510 .591 306 .1  3.7 1.8 1.358 11S.3 ,126 1.091 280.1 546.7 ,520 1.673 82.6 . 5 4 1  
5- 510 5- 710 .272 137.2 17.5 .3 .702 114.8 -458 1.352 221.6 439.8 ,733 1.9710 112.6 1.134 
18.84 1 4 . 3 4  8 . 2 9  4 .50  7.89 6.0s 17.40 1 / 2 / 2  103.9 5 . 7  16.7 ~ 1 7 2  6.894 173.5 
5- 220 5- 2 S 4 . l  ,444 73.3 19.3 1.1 .939 115.7 .444 .912 231.8 270.8 . 5 O I A  1.3180 66.2 1.28l  
3- 254.7 5- 510 ,526 313.7 4 . 1  1.9 1.362 112.1 .494 1.113 288.5 5 4 3 . 5  ,561 1.664 8 6 . 6  . S I 4  
I- 510 5- 780 .242 143.9 16 .1  . 7  .676 112.0 ,445 1.291 215.4 443.6 .716 1.8660 112.9 1.120 u . r o  i 4 . u  9.43 4.00 7.39 5 . 2 7  17.30 i / e i ~  94 .1  3.8 9 .3  . t i 7  i e . 3 6 9  1 7 5 . 5  
-10 .5  - 8 9 . 1  296.4 
4 . 5  - . I  L l 8 . 6  
-4 .9  - e . o  23.5 
148.1 -41 .3  8 5 . 6 L  
2.8 5 . 1  3c3.4 
.6 10.5 119.8 
1.6 23.6 55.9 
242.0 -3.2 95.50 
1.9 4.3 325.0 
.3 5 . 9  188.5 
1.3 L4 .5  64.6 
L37.5 1.7 04.0L 
. 5 9 1  
.e10 
. 4 5 1  
1.011 
S- 230 5- 263.S .521 6 8 . 0  1 7 . 0  -2 .6  1.080~118.1 .497 1.236 260.6 304.2 .622A 1.8SOD 72.2 1.393 1.0 2.8 317.5 
5 -  283.5 5- 510 . 4 5 8  321.5 5.8 2.0 1.367 108.5 .465 1.134 298.3 539.4 .606 1.66lA 90.S ,568 -.3 -a4 178.9 
5- 5 1 0  5- I90 . 2 1 5  152 .1  14.7 .9 .653 109.1 .438 1.242 209.2 447.5 .698 1.785D 113.2 1.101 1.e 25.8 r3-3 
1 9 . 1 1  i 5 . 9 0  11.27 3.66 7.08 4.62 ir.27 11212 82.2 2.7 9.0 .287 22.703 36.8 232 .1  -38.5 101.90 
I- 240 3- 278.7 .574 66.9 l S . 5  -5.3 1.195 117.8 .612 1.837 282.4 340.5 ,712A 2.9630 82.6 1.485 . f  e 5  3 0 3 . 8  
3- 2 I 8 . 7  5-  5 1 0  ,359 332.7 11.2 3.0 1.376 103.0 .430 1.168 315.6 532 .1  .E66 1.6711 9S.4 .591 - 1 . 6  -1e .Z  193.0 
5-  570 5- 800 . I 9 4  162.1 11.6 1.2 .632 101.8 .436 1.201 203.0 431.5 .678 1.7240 113.8 1.096 1.1 2 5 . 1  8e.5 
20.29 18.68 12.57 3.60 7.00 4 . 1 1  17.32 i m 2  64 .1  3.0 30.6 A 6 6  3.164 21.5 eso.4 -20.5 i 2 8 . z ~  
--. MARS ARRXVAL DATE = 2450520 I12 MAR 1997) 
I- 160 5- 317.6 .le5 68.2 8 0 . 7  9 .8  .920 .89.3 . lS9  .E59 176.4 374.4 -722 ~ 9 9 6  9 2 . 0  1.263 -10.9 - 7 0 . 0  296.0 
S- 811.8 Sa 520 ,253 318.2 -30.7 -5.3 1.388 87.7 .398 1.202 8.2 168.0 .723D 1.681A 9 7 . 7  a613 5.6 4 . 1  217.7 
5- 580 5- I Z D  .527 121.3 27.3 4 .6  ,922 128.7 .689 2.566 256.1 419.8 .199 4.334D 113.9 1.260 -3.1 1 . 4  22.4 
21.43 17.53 4.48 3.90 7.30 13.0s 19.94 21111 S4.5 17.9 41.7 .939 C.811 81.6 147.8 -37.1 85.7L 
5- 170 5- 823.L .le0 64.7 78.3 9.4 .917 90.6 .163 .e50 183.3 380.3 .719 .998D 9e.8 1.264 -11.0 -68.5 L95.I 
5- 3e3.t S- 520 ,259 310.1 -20.6 -3.8 1.388 81.0 -403 1.198 17.3 168.1 .7150 1.601A 9 7 . 0  ,611 3.9 - . 5  L15.1 
5- 580 5- I30 -481 127.4 33.3 0.5 .e73 126.8 -626 2.098 L50.3 423.8 .TO4 3.41W 113.8 1.236 - 7 . 7  -4.3 3%*5 






_I___ .__ - 
LAUNCH SUNGBY 8PEEOl R A I  - 0 E C L l - i  1 --V 1- PS<-l-ECCEN--SMA - T H E T I  THE12 PERIH -APHEL PSI 2 
SUNGBY ARRIVE SPEED3 R A 3  DECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL P S I  4 
DEPART RETURN EPEE05 R A S  DECLS I 5 V 5 P S I  5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 
MISSION OURATION = 5 6 0  D A Y S  
M A R S  ARRIVAL OATE i 24S0120 
STOPOVER TIME = 60 DAY8 1991 OUTBOUND SWINGBY 
i e  M A R  1991  
V 2  I 2  
v 4  I 4  
V I  I 6  
INC -RAP 
1.285 2 . 0  
.554 . 3  
1.129 1.3 
1 1 5 . 1  237.3 
PTOP-AERO DVL O V A  EVA O V O  EVR TYPL_S_VN-&SUN-R KAPPA - A _ -  E- . 
5- 220 5- 214.0 .453 13.8 19.6 1.6 .936 116.3 . 4 5 5  .SO8 230 .1  268.8 .495A 1.3200 65.3 
3- 254.0 5- 520 ,542 3 1 3 . 6  4 .3  1 .9  1.361 112.9 .SO3 1.111 286.4 541.0 . 5 5 3  1.669 83.0 
5- 180 I- 780 .210 144.6 16.2 . r  .695 114.8 .464 1.324 219.8 443.4 . n o  1.9390 113.6 
19.82 15.63 9.64 4.18 7.58 5.99 11.69 14242 102.6 3 .1  9 . 2  .eo4 12.532 
I- 263.1 5- 520 .466 a 2 i . r  5.6 2 .0  i . 3 6 6  109.0 1.468 i . i s o  29r.o 543.2 .mi 1.659 87.2 -.2 1 .5  114.9 - 1 1 s  
I- SI0  I- 790 .240 151.8 14.6 1.0 .669 iii.8 .as2 1 .261  213.5 441.2 .e93 1.6310 113.8 1.114 1.1 25.0 73.8 .450 
20.30 16.6% 11.19 3.69 1.09 5.22 17.58 11212 91.0 2.4 5 .0  . 2 r r  22.100 34.3 232.5 - 3 3 . 9  101.90 6 .031  





4.2 322.8 a 5 4 2  
24 .3  64.9 ~ 4 6 3  
1 .2  85.TL 2.358 
1 . 1  164.8 . i g r  
I- 240 5- 270.9 .5 r2  66.9 i 5 . s  
5- 218.9 5- 520 . S I 1  333.1 10 .6  
5- S O 0  5- 800 .214 160.5 12.2 
20.53 ll.11 12.53 
-3.3 1.194 i i r . 8  . 6 i o  1.830 282.4 340.8  SA 2.9410 82.7 1.484 . i  .I 303.6 . s s r  
1.2 .e46 108.6 .446 1.217 207.2 451.1 .6r5 i .7590 114.2 i . i o i  1.0 05.4 8 2 . 8  .45r  
3.42 6.62 4.58 11.54 1/2/2 12.0 2 . 7  31.0 . 4 r e  3.144 20.0 ~ 3 0 . 2  -19 .1  128.90 1 . 2 ~ 5  
2 .8  1.374 102.9 .421 1.162 315.3 536.6 .666 1.659A 92.5 .589 - 1 . 5  -10.6 190.4 . l e e  
MARS ARRIVAL OATE = 2450530 (22  WAR 1991) -- 
S- 170  5- 323.1 -183 64.0 18.6 9.5 .917 90.1 .163 .E59 183.4 380.1 .719 -9980 9 2 . 8  1.264 - 1 1 . 2  -68.9 P94.9 -262  
5- 590 9- 130 -534 121.9 26.8 5.4 ,923 129.4 .69J 2.529 254.6 423.5 .113 4.2860 115.4 1.268 - 3 . 8  4 . 1  29.6 * 5 6 3  
s- 323.1 5- 530 .262 310.3 -24.7 -4 .5 1.386 85.1 .398 i . 1 8 9  11.1 112.6 . r i 6 0  1 . 6 6 1 ~  94.9 .so8 4.6 3 . 1  214.0 . l e 9  
01.29 2 r . n  4.45 3 . 5 1  6.97 13.26 e0.59 ~ / i / i  61.3 16.1 4 5 . 2  . e m  e . 6 0 ~  83.0 140.0 - 4 t . l  w . * L  1 .407  
I- 220 5- 233.0 ,460 14.5 10.9 
5- 953.0 I- 530 .564 313.5 4 . 2  
I- 190 I- 780 . I O  145,O l S . 8  
I11.d 16.17 9.95 
5- C40 5- LT8.6 ,174 66.9 15.3 
(I- 278.6 5- I 3 0  ,360 333.4 9.8 
I- 590 I- 800 .237 159.8 1 t . S  11t.oa i 7 . n  ae.59 
-3.3 1.196 117.9 .613 1,841 P82.4 340.3 .112A t .9690  82.5 1.485 . l  - 5  303.8 ~ 3 6 0  
2.6 1.373 103.e .427 1.158 314.1 540.6 ,663 1.652 89.8 .5B9 -1.4 -8.1 166.6 ,156 
1.3 .662 111.5 .439 1.238 211.5 4S0.8 - 6 7 1  1.8060 114.8 1.108 .9 t 8 . 1  83.0 e469 
3.33 0.13 5 . 1 1  i r . 8 3  i /? /e 80.7 e.3 30.9 .de4 3.754 18.4 2 3 0 . ~  -17 .6  1ts.00 i.,ers - WARS A R R I V A L  OATE = 9450540 ( 1 APR 199Tl 
5- 180 5- 321.6 .192 61.6 16.7 9.8 .914 92.P .169 ,859 190.8 385. t  .714 1.0050 9 3 . 8  1 . t65  -11.9 -87.9 294.4 - 2 0 1  
t 1 . 4 8  18.08 4 . 1 8  8.37 6.18 13.50 L l . t l  i!/l/l 6 9 . 6  15.8 4 8 . 0  ,789 t . 4 5 1  83.9 135.7 -45.0 68.TL 1.111 
6- e40 I- t77.8 -581 8 6 . 9  15.8 -3.3 1.199 i18.1 .Et$ 1.879 POE.5 339.1 .Ti01 3.0340 82.0 1.486 -1  e 9  904.8 -389 
8-  tTP.6 I- I 4 0  .S I9  833.7 8.8 1.4 1.319 103.1 .430 1,154 312.1 544.5 ,656 1.650 6 6 . 6  .(SO -1.t -6.1 1 8 t . 6  el50 
9- 32T.O I- 540 .e81 301.3 -20.6 -4 .1  1.384 83.0 .40i i . i r r  24.0 1 n . i  .7050 1.648A 92.0 -604 4 . 0  1.8 to9.1 ,160 
a- 600 I- 140 .54s 131.3 2 1 . 5  7.5 .gee 130.0 ,698 2 . 4 1 ~  ese.9 427.0 .147 4 . i 9 1 0  i i 6 . e  1 . ~ 0 7  - 9 . 1  3.5 31.5 . # i o  
I- 600 I- 600 . t a i  1w.r 1e. t  1.3 .eo( i i 4 . s  .*IS i . m r  ~ 1 5 . 8  150.4 ,665 s.0660 115.5 a . s i 6  . r  t 4 . 0  @$.I . 4 8 ~  
C1.94 i0.e~ i t . 7 1  3.83 0.m 9.81 t8 . to iftit 80.8 1.0 80.4 . 4 4 t  8.8~0 16.0 t 8 0 . 3  -so.t  i ~ 6 . 1 0  a d 4 6  
287 
STOPOVER T I M E  X 60 C A V E  
-_ .-- _. - 
LAUNCH 3WNGBY 3PEE01- 
SWNGBY A R R I V E  SPEED3 
DEPART RETURN 3PEE05 
PROP 
1997 OUTBOUND SWINGBY z 600 C A Y S  
2 4 5 0 4 8 0  
JAN 1 9 9 7  
2 SPEECt 
4 3PEEC4 
R A l  DECLI-I -1 -V 1 -PS1 1 FCCEN SUA 
R A 3  DECL3 I 3. V 3 PSI 3 ECCEN SUA THE13 THE14 P E R I H  6 6 
A PERIC 
(31 JAN 19971 
.239 S8.4 84.5 
-290  336.8 -31 .3  
-277 115.6 16 .9  
17.38 11.48 5.29 
.221 121.7 18.7 
15.20 9 . 2 0  4 .43  
- - -  --_ - 
I- 140 
5- 303.1 
I- 5 4 0  





5- 7 4 0  
13 .1  
-6 .2  
39 176.4 314.7 
HARS ARRIVAL DATE E: 2450490 (10 FEE 1997) - 
10.2 .924 88.1 ,157 .E60 169.9 368.4 -725 -995 91 .1  1.262 
- 4 . 1  1.401 90 .8  .424 1.261 387.3 513.3 .726 1.796A 107.1 .639 
-1.0 .712 114.6 .443 1.403 225.1 432.3 .781 2.02SD 110.4 1.141 








5- 3 1 7 . 9  
5- 5 4 0  
-. . .. . . . __ . - 






.192 73 .1  81.8 
.e47 327.2 .23.8 
e276 122.1 18 .1  










-118 70.4 79.8 
,245 319 .1  -11 .2  
,246 128.6 1 8 . 1  
15.u2 9.77 4 . 3 9  
e 1 8 1  64.4 78.4 
,260 314.1 -13.4 
,219 135 .6  18.0 
14.43 9.15 4 .43  
9.3 
-3 .0  














89 .3  . I 1 9  
81.9 .427 
112.1 .430 
5 .38  16.67 
90.7 -163 
8 5 . 5  ,431 
109.5 .*el 









































9 2 . 0  
101.5 
110.7 
2 . 1 9 0  













3 .4  




1 . 1  
144 -8  
- 6 9 . 6  290.5 
- 6 . 7  220.1 
2 2 . 9  46.9 




1 .191  
.e60 
.e42 




5- 7 7 0  
- 6 8 . 6  295.1 
- 8 . 3  219.5 
24.0 5 5 . 5  
-41.6 78.4L - H A R E  ARRIVAL DATE = 2450500 (20  FEQ 1997) ___------- -- 
-15.2 .922 88.3 ,160 .E18 170.8 338.0 .121A .995 81.0 1.259 15.6 77.4 3 4 9 . 7  . 3 4 5  
9.1 1.387 98 .2  ,419 1.209 332.0 523.1 ,703 1.715A 101 .5  .613 -8 .0  - 3 3 . 0  198.3 . e l5  
-1 .2 .734 117.2 ,469 1.457 229.6 432.2 .713 2.1400 111 .3  1 .153  2.9 22.5 38.3 e443 
4.62 8.01 6.96 17.23 1/2/2 5 1 . 0  11.0 38.8 .SO4 3.010 9 2 . 7  337.6 7 . 1  124.90 1.014 
10.5 .924 88.1 . 1 5 T  .E60 169.9 367.9 .725 .995 91 .1  1.262 -11.1 - 7 3 . 1  2 9 9 . 2  .e53 
-5 .3  1.395 90.7 ,412 1.238 357.7 518.6 ,726 1.744A 103.7 .627 5.9 1.4 220.4 .219 
-1.2 ,734 117.2 ,469 1 . 4 5 1  229.6 432.2 . I 7 3  2.1400 111.3 1 .153  2.9 22.5 38.3 .443 
4 .71  8.10 6.96 17.23 2/1/2 42.3 11.0 44.7 ,941 2.626 80.8 158.2 - 3 6 . 0  102.00 S.531 
5- 150  5- 292.5 .270 85.9 -40.4 
5- 292.5 5- 500  .345 339.5 38.9 
5- S O 0  5- 750 .307 124.5 1 7 . 5  
17.40 12.78 5.82 






-196  71.4 82 .2  
- 2 5 1  325.9 -30.6 
-307  124.5 17.5 































































- 1 5 . 3  
11.8 
4 . 4 2  
9 . 3  











- 4 . 2  . - . 3  
4.19 
.920 89 .3  ,159 .859 116.3 375 .1  
1.396 81.6 ,415 1.236 8.1 158 .2  
.707 114.7 ,451 1.379 223.4 436.1 
8 .03  6.10 17.01  2/1/2 39.9 8 .1  
,917 90.6 ,163 .E58 183.3 380.3 
1.397 85.2 ,419 1.232 16.3 158.3 
.682 112.1 .438 1 .316  217.3 440.0 
8.04 5.33 16.99 2/1/2 39.5 5.8 
- MARS ARRIVAL DATE = 2450510 ( 2 h 
,924 88.2 .156 .E61 170.4 365.2 
1 .390  91 .3  ,403 1.215 355.4 523.8 
,160 119.8 ,500 1.529 234.0 432.0 
8.05 7.91 17.83 2 / 1 / 2  53.1 11 .4  
,920 89.3 ,159 ,859 116.3 374.9 
1.392 81.5 .405 1.216 8 . 6  163.2 
.729 117.4 .416 1.429 227.8 431.9 
7 . 5 8  6.92 17.57 2/1/2 46.7 8 .1  
.122 .996 9 2 . 1  
.723D 1.748A 104.1 
. 7 5 1  2.0000 1 1 1 . 5  
50.8 1.010 2 . 3 3 2  
.718 .9980 92.8 
.7160 1.7481 104.2 
,740 1.8920 111.8 
54 .2  .go1 2.195 
I A R  19971 -
.726 ,995 9 0 . 7  
.726 1.705A 100.4 
.764 2.2940 112.4 
33.1 ,680 3 .511  
.122 .996 92.0 
,1230 1.709A 100.8 
,749 2.1090 112.5 
46.8 ,994 2.516 
296.5 
219.5 




5 5 . 7  
76.5L 
,244 














1 . 5 0 8  
1.263 -10.4 -69.4 
.627 3 . 9  - 4 . 2  
1.138 2.1 2 2 . 9  
81.1 149.5 -43.4 
1.264 -11.0 -68.4 
.626 3 . 1  -8.4 
1.125 1.1 2 3 . 8  
82.6 142.3 -46.9 
1.262 -13.3 - 7 8 . 2  
,618 9 . 6  12.9 
1.167 3.2 2 2 . 9  
8 3 . 0  1 5 8 . 4  -25.9 
1.283 -10.5 - 6 9 . 7  
.618 4.5 - . 7  
1 .149 2.1 22.6 
81 .4  148.1 - 4 1 . 3  
150 5- 
309.3 5- 




. I 7 9  
.246 
,306 
1 5 . 5 2  
1 7 . 1 6  
8 4 . 9  
-46.9 
16 .1  
5.19 
79.9 
-24 .4  
11 .7  
4 . 4 0  
299 .1  





47 .2  
85 .6L  
160 I- 
310.0 5- 
a 7 0  3- 
5- 1 f O  5- 323.3 .180 64 .8  78.2 9.3 .917 90 .6  ,163 .858 183.3 380.3 .718 .998D 92.8 1.264 -11.0 - 6 8 . 3  295.3 .e58 
5- 323.8 5- 510 .258 311 .1  -11.1 - 3 . 2  1.392 8 5 . 1  ,410 1.212 1 1 . 1  163.4 ,1160 1.709A 100 .9  .616 3.4 - 3 . 8  217.3 . l o 8  
5- 110 I- 770 .272 137.2 17.5 .3 .702 114.8 -458 1 .352  221.6 439.8 ,733 1.9710 112.6 1.134 1 . 6  2 3 . 6  5S.9 . I 5 1  
14.62 10 .48  4 . 4 1  4.16 7.56 6.05 17 .40  2/1/2 46 .2  5 .7  51.1 .903 2.295 8 3 . 0  140 .6  - 4 5 . 9  15.11 1 . 1 7 0  
-- -- MARS ARRIVAL DATE = 2410520 (12 UAR 1997) 
3- 160 5- 299 .1  .285 84.7 -41.4 -16.2 .921 89.8 ,157 ,860 178.8 346.6 .725A .995 8 8 . 2  1.260 16.0 81.1 344.5 .351 
5- 2V9.1 5- 520 .351 339.0 51.2 11.4 1.384 95.4 ,401 1.194 340.9 530.2 ,716 1.673A 96.4 ,609 -10 .7  - 4 0 . 8  190.5 , 208  
5- 580  5- 760 . 3 4 1  133.5 17 .1  - . 4  .756 120.1 .SO6 1.493 232.2 435.7 ,741 2.2550 113.5 1.163 2.2 2 2 . 7  4 1 . 4  ,483 
18.41 13.91 6.10 4.44 7.63 7.88 18.16 l / Z l Z  6 3 . 1  8 .2  30 .0  ,488 3.863 9 1 . 1  337.8 6.2 120.20 1 . 3 9 6  
B- 160 I- 317.0 .la5 66 .2  8 0 . 1  9 . 8  .920 8 9 . 3  ,159 ,859 176.4 374.4 .122 .996 9 2 . 0  1 ,263  -10.9 - 7 0 . 0  296.0 . e 5 3  
S- 317.0 5- 520 . e 5 3  316.2 -30 .7  -5.3 1.388 87.7 .398 1.202 8 . e  168.0 ,7230 1.881A 97 .7  ,613 5 . 6  4 .7  217.7 , 1 8 4  
I- 580 5- 760 ,341 135.5 17 .1  - . 4  . I 5 6  120.1 .508 1.498 232.2 435.7 .741 2.2550 1 1 3 . 5  1,183 2 . 2  22.7 47.4 .483 
18.26 12.38 4.48 3 - 9 0  1.30 1 . 8 8  18.16 2 / l i 2  5 4 . 5  8 .2 41 .1  .939 2.811 81.6 141.8 -31.7 65.7L 1.700 
I- 110 5- 
5- 323.2 5- 
5- 580 5- 
-- 
5- 160 5-  
5- 297.2 I- 
I- a90 9- 
323.2 . l e 0  64.7 78.3 
520 .e59 310.5 -20.6 
170 .304 138 .1  17.1 
15.10 11.30 4.42 
9.4 a917 90.6 .163 ,858  183.3 380.3 , 1 1 9  -9960 
-3 .8  1.388 8 5 . 0  .403 1.198 17.3 168.1 ,7150 1.681A 
.3 .724 117.5 .482 1.400 226.0 439.5 ,726 2.0140 
3.81 7.20 6.88 17.89 2/1/2 53.1 3 .7  4 8 . 8  ,898 
-13.0 .920 89.8 .158 .E59 179.0 343.7 .724A .995 
3.55 6.05 8.08 18.81 1 / 2 l Z  6 ? . 3  8 . 4  42.5 ,724 
MAR3 ARRIVAL DATE = 2450530 (22  MAR 19911 - 
0.5 1.381 96.2 .398 1.185 338.2 535 .0  ,713 i.656A 
- A  .787 122.8 . 5 4 1  1.594 236.5 435.3 ,131 2.4560 
92.8 1.264 -11 .0  
97 .8  .611 3 .9  
113.5 1 . 1 4 5  1 .6  
2.422 8 3 . 1  139.9 
-68.S 295.2 . 2 5 9  
-.I 215.7 . l o o  
23.4 56.1 . a r e  
-44.4 74.2L 1 . 2 7 7  
- .- 
8 7 . 8  1.260 r 2 . 8  
93.3 .606 - 5 . 8  
114.. 1.100 2 . 3  
2 . ? 5 9  9D.2 3 3 7 . 3  
9 1 . 7  1.263 -12 .4  
94.8 +611  8 .2  
114.7 1.180 2.3 
3.531 82.0 149.5 
297.2 . E 3 4  63.9 -38 .9  
530 .e88 337.4 32.8 
180 ,382 135.7 18.4 
L I .73  14.18 5 . 2 1  
75.3 338.2 .280  
- 2 9 . 3  193.9 .166 
22.7 47 .7  .513 
6 .8  118.70 1.873 
¶-  160 5- 
5- 316.2 5- 
5- avo 5- 
- 7 4 . 6  294.2 .281  
1 4 . 5  217.8 . l o 6  
22.7 41.7 .513 
-29.3 88.e.L 1.920 
310.2 -209 59.5 83.0 11.4 .920 89.4 . I 5 8  .E59 178.9 312.6 -723  .996 
530 ~ 2 8 1  317.3 -43.3 -8.0 1.386 88.3 ,393 1.193 6 .1  112.5 . l 2 5 D  1.661A 
760 ~ 3 8 2  135 .1  16.4 -.I ,787 122.8 . 5 4 1  1.594 238.5 435.3 -131  2.4560 
17.12 13.79 4 . 8 2  3.93 7.33 8.98 18.87 2 / 1 / 2  64 .1  8.4 32.9 -759 
I- 1 7 0  9- 323.1 .183 64,D 70.8 9.5 .911  90.1 .163 .E59 183.4 380.1 .719 .9980 9 2 . 8  1.264 -11.2 - 6 8 . 9  294.9 .282 
5- 323.1.5- 530 -282 310.3 -24.7 -4.5 1.386 85 .1  .398 1.189 17.1 112.6 .7160 1.661A 94.9 e608 4.6 3.7 214.0 9169 
I- 590 8-  770 .340 140.5 16.5 .4 .?51 120.2 .510 1.464 230.4 439.2 , 1 1 7 '  0.2110 114.6 1.158 1.5 2 3 . 2  5 0 . 4  - 4 9 7  
15.80 12.29 4.41 3.57 6.97 1.84 L8.48 2/1/2 61.3 5 . 7  4S.2 .e78  2.602 63.0 140.0 -42.1 73.9L 1 . 4 0 7  
5- 180 5- 327.0 .191 61.7 76.6 9.8 .e14 92.2 .169 .e59 190.8 385.2 .714 1.0050 9 3 . 6  1.265 -11.9 -61.8 294.5 .e80 
S- 327.9 5- 530 -280  307.1 -17.8 -3.5 1.385 82.8 .404 1.183 2 5 . i  173.0 .7040 1.66lA 9 4 . 1  ,604 3.5 a 2  211.7 ,160 
I- 590 S- 780 .302 145.8 15.8 .8 .718 117.5 ,487 1.369 224.1 443.1 ,103 2.0350 114.5 1.139 1.2 24.0 05.2 - 4 8 4  
14.93 11.39 4.57 3.53 8.94 6.82 18.16 2/1/2 61.6 3 .6  50.8 .766 P.330 84.P 13I .O -48.5 61.OL i.OP0 ___- MARS ARRIVAL OAT€ a 245D54D 1 I APR 1997) 
,723A -995 87.7 1,260 12.1 73.8 337.5 e276 
.711 1.847A 9 0 . 6  .600 -4.4 -24.3 191.9 9156 
,701 9.7450 $16 .1  1.201 Z.4 22.9 40.0 ,549  
47.6 .791 2.476 89.9 137.6 4 0 . 0  llO.00 1.168 
.719 .9960 92.7 1.264 -11.6 - 7 0 . 0  2911.2 .EO9 
. 7 l 7 0  1.648A 92.1 .608 5.7 9 .3  212.6 ,165 
.TO8 2.4010 115.6 1.175 1.5 22.9 56.6 .526 
4 0 . 1  ,830 9.004 82.8 141.1 -38.4 74.2L 1.500 
,714 1.0010 03.8 1.905 -11.0 -67.0 t 9 4 . 4  .LO1 
.TO50 1.648A 09.0 ,604 4 . 0  3.8 209.4 . lo0 
.OS4 9.1640 115.6 1.153 1.1 t 3 . l  6 I . 3  - 5 0 9  
48.0 .7ee e.457 03.9 t 3 i . 7  -45.0 06.a i . i l a  
I- 160 3- 296.6 -223  83.7 -38.1 -12.3 .920 89.8 ,158 .a59 179.0 342.9 
I- 290.6 5- 540 ,276 337.7 26.2 5 . 1  1.380 96.5 .397 1.179 331.0 539.1 
I- 000 I- 700 -427  138.1 15.5 -.6 .e23 125.5 .584 1.?33 240.0 434.9 
19.73 1 /2 /2  74.6 8.6 
. l 6 3  .859 183.6 379.7 
.394 1.183 16.3 176.7 
,145 1.554 234.7 438.0 
19.19 9/1/2 69.5 5 .8  
,160 ,850 100.8 385.P 
.401 1.177 24.8 177.1 
S14 1.499 228.4 449.7 
i i . 7 7  e / i / t  60.6 3.0 
288 
OTOPOVLR TIME = 60 C A Y S  1997 OUTBOUNC SWINGBY WISSICN OURATlCN : 600 C A Y S  
UARS ARRIVAL CATE : 2450150 
1 1  APR 1 9 9 7  
LAUNCH OWNGBY SPEED1 R h l  -OECLl--I- I -i 1 PSI  I ECCEN SUA THE11 THE12 PERIH APHEL P S I  2 V 2 I 2 CECLZ R A P  SPEECZ 
3WNGBY ARRIVE SPEED3 RA3 DECL3 I 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI  4 V 4 I 4 CECL4 RA4 SPEEC4 
DEPART RETURN 3PEEC5 RA5 DECLS I 5 V 5 PSI 5 ECCEN SUA THETS THE16 PERIH APHEL PSI 6 V 6 I 6 CECL6 RA6 SPEEC6 
---._I_ __. 
P -OlL--Q~A-_.-~V~-O'd~ -!VU TYPE SUN A SUN R KAPPA - A  - E - INC RAP OECLP ETA PERlC - - - ~ -  __ 
NARS ARRIVAL C A f E  2450550 (11  * P R  1997) -- - 
5- 160 I- 296.4  . 2 % 9  8 3 . 6  -37 .8  -12 .0  ,920  89 .8  .158 ,859  179 .0  342 .6  ,723A .995 8 7 . 6  1 .260  1 1 . 9  7 3 . 2  337.3  * Z i l  
5- 296.4 5- 5 5 0  ,271 338.4 22 .1  4 . 3  1 .379  9 6 . 7  .396 1 .176  336.1 543 .0  ,710  1 .642  8 8 . 0  .608 - 3 . 7  -20 .5  189 .2  - 1 5 0  
5- 610 5- 760 .480 140 .7  1 4 . 4  - . 9  ,866 128 .2  .636 1.948 245.1 434 .4  -709  3.1870 117.6  1.228 2 . 8  2 3 . 2  4 6 . 3  -590  
19.86 16.70 4 . 9 8  3 .16  6 .57  11 .72  20.78 1/2/2 8 2 . 6  9 . 1  5 1 . 1  ,818 2.319 8 9 . 6  158 .9  4 2 . 3  117.90 1.080 
5- 1 7 0  5- 303.4 .256 8 1 . 3  -38 .1  -13.0 ,920  91 .5  .159 . e 6 3  187 .9  352.7 .726& 1.0000 8 9 . 0  1 .263  1 2 . 2  7 6 . 2  325 .5  ,275 
5- 303.4  5- 5 5 0  .215 335 .2  38.3 7 . 1  1.381 9 3 . 9  .389 1.181 345.9 541.8 .721 1.641 8 8 . 9  ,611 - 6 . 7  -31 .8  187 .3  -162 
5- 610 5- 7 7 0  .427 1 4 5 . 0  1 5 . 2  , 5  ,818 125.7 ,586 1.685 239 .0  438 .3  -697 2.6720 1 1 7 . 2  1 .198  1.3 22 .6  5 7 . 2  * 5 6 9  
18.89 15 .41  5.29 3.42  6 .82  10 .23  20.05 1 / 2 / 2  79.9 5 . 9  3 8 . 2  .796 3.057 87 .1  1 5 9 . 4  32.5 113.90  1 . 6 3 7  
!I- 170 5- 321.5 .212 5 5 . 5  8 1 . 7  1 1 . 5  .917 9 0 . 8  . I 6 2  ,859 184.1 378.3 .720  -9990 9 2 . 5  1.264 -13.0 - 7 3 . 5  291 .1  
5- 321.5 5- 5 5 0  .297 311 .6  -43.3 -8.5 1.383 8 6 . 1  ,390  1.180 1 3 . 9  180 .7  .719C 1.6I10 89 .6  -610  8 . 4  1 9 . S  2 1 2 . 9  * I 7 5  
I- 610 I- 7 7 0  .427 i 4 5 . 0  1 5 . 2  . 5  .e18 125.7 .586 1.685 239 .0  4 3 8 . 3  .697 2.6;'20 1 1 7 . 2  1 .196  1.3 2 2 . 6  5 7 . 2  - 5 6 1  
1 8 . 8 0  1 5 . 1 0  4 . 8 7  3 .70  7 .10  10.23 20.05 2/1/2 78.2  5 . 9  31 .7  .682 3 .666  82.0 143 .9  - 3 0 . 1  76.5L 1 - 8 1 ?  
5- 180 5- 527.7 . I94  6 1 . 2  7 7 . 0  10.0 .914 9 2 . 2  .169 .E59 190.8 3 8 5 . 1  .714 1.0050 9 3 . 5  1.265 -12.0 -68.3 294.1  ,283 
5- 3 2 7 . 7  5- 5 5 0  .283  307 .9  -24 .7  - 4 . 9  1 .383  83.2 .398 1 .173  24 .0  180.9 .7060 1 .640  8 9 . 4  .606 4 . 7  8 . 2  207 .4  e 1 5 8  
5- 610 5- 780 .379 149 .4  1 4 . 6  1 .0  .776 123 .1  .547 1 . 5 1 3  232.8 442.2  .68J 2.3410 116.8  1 .170  -9  2 3 . 4  6 5 . 9  -538  
16.84 13 .52  4 . 6 1  3.32 6 . 7 2  8 . 9 1  19 .48  2/1 /2  77.6 3 . 6  4 4 . 4  -748 2 .647  8 3 . 4  137 .0  - 4 2 . 6  66.8L 1.233 
__- ___ MARS ARRIVAL DATE = 2450560 (21 APR 199T) -- 
5- 160 5- 2 9 6 . 3  .218 8 3 . 6  - 3 7 . 7  -12.0 .920 8 9 . 8  .158 .E59 179.0 342.5 .723A -995 8 7 . 6  1.260 11.8 73.0 3 3 7 . 2  -270  
5- 296.3 5- 160 .e70  339 .4  1 9 . 2  3 . 7  1 .378  9 7 . 0  .397 1.174 335.2 546.7 .TO9 1 , 6 4 0  8 5 . 6  . e l l  -3.2 - 1 7 . 3  1 8 6 . 1  ,148  
5- 620 5- 760 . 5 4 0  143.1  1 2 . 3  -2.0 ,917 131.0 .699 2 .315  209.3 433.7 ,697 3 .9330 1 1 9 . 3  1 .260  3.8 2 4 . 7  4 8 . 2  ,641 
2 1 . 5 2  1 8 . 4 0  4 . 9 6  3 . 1 3  6 . 5 3  13.44 22 .06  I / 2 / 2  9 0 , s  10.2 5 3 . 9  , e 2 6  2 . 2 0 6  8 9 . 3  160 .4  4 3 . 9  118.10 -996  
I- 1 7 0  5- 302.7 .e22 80.7  - 3 7 . 0  -12.0 .920 9 1 . 5  .159 .e63  188 .1  351 .6  .?26A 1.OOW 8 8 . 9  1 .262  1 1 . 3  74 .2  326.2  -258  
5- 302.1  5- 560 .258 336.5 2 9 . 5  5 . 3  1 .380  9 4 . 4  ,390 1 .179  344.1 541 .6  .719 1 .638  8 6 . 4  .614 - 4 . 9  -25.1 1 8 6 . 6  - 1 5 2  
I -  620 5- 7 7 0  .480 147 .6  1 4 . 4  . 7  . e61  128.5 .636 1.885 243.2  437 .7  .686 3.0850 118 .7  1.223 1.2 2 2 . 3  5 7 . 7  , 6 0 3  
19 .95  16 .74  5 . 0 2  3.21 6 . 6 1  11 .72  21 .09  1 / 2 / 2  8 7 . 3  6 . 1  4 5 . 0  .907 2 .615  86.5 161 .2  3 7 . 9  114 .50  1 .464  
5- I80 5- 327.4 .ZOO 5 9 . 9  77 .8  10 .4  ,914  9 2 . 2  .169 ,860  1 9 1 . 0  384.7 .715 1,0050 9 3 . 5  1 .265  -12 .5  - 6 9 . 3  293 .1  a291 
5- 327.4  5- 560 .291 308 .7  -31 .0  - 6 . 3  1 . 3 8 2  8 3 . 6  ,396 1 .172  22 .6  184 .6  ,7080 1 . 6 3 6  8 7 . 0  .610 6.0 1 3 . 9  2 0 6 . 4  ,161  
5- 620 5- 780 .426 151 .7  1 3 . 9  1 . 2  . E l 3  125.9 ,587 1.634 237.1 4 4 1 . 6  .675 2 .5940 118.2  1 .190  a 7  23.0 6 6 . 3  -573  
18.29 14.91 4 . 7 0  3.38 6 .79  1 0 . 2 1  20.34 2 / 1 / 2  8 5 . 2  3.8 3 9 . 3  .709 2 .975  6 2 . 8  139 .1  -38 .7  87.2L 1 .400  
5- 190 5- 332.3 .a08 63 .3  7 4 . 7  10 .4  .913  9 3 . 8  . I77  .E62 198.3  390.1 ,709  1 .0158 9 4 . 4  1.267 -12.6 - 6 7 . 0  2 9 4 . 7  .305 
5- 332.3 5- 560 .305 307.1 - 2 0 . 3  -4 .4  1 .381  8 1 . 3  .404 1.165 30.8 1 8 4 . 9  .6940 1 .637  8 6 . 7  e606 4 . 0  7 . 5  202.2 ,158  
5- 620 5- 790 .376 156.1 12 .8  1 .4  . 7 7 0  123 .1  .549 1.471 230.8 445 .5  ,663  2 .2780 117.7  1 .163  .S 23.7  75 .1  .548 
16.95 13.67 4 . 8 1  3 . 2 8  6 . 6 8  8 . 8 7  19 .73  2/1/2 8 6 . 3  1 . 7  4 7 . 4  ,646 2 . 4 9 0  83.8 135.8 - 4 5 . 8  62.6L .963  
_____. MARS ARRIVAL DATE = 2450570 ( 1 HAY 1997) 
1- 170 I- 302.3 ,217 80 .4  - 3 6 . 6  -11 .7  .920 9 1 . 5  ,159 .863 188.1 351 .2  .726A 1.0000 88.8 1 .262  11.0 73.4 326.5 - 2 5 2  
5- 302.3  I- 570 .e52 338.1 2 4 . 3  4 . 3  1.380 9 4 . 8  .391 1 .178  342.7 S49.2  .718  1 .638  8 4 . 2  .619 -4 .0  -20.6 185.0  - 1 5 0  
5- 630 I- 770 .541 150.5 13.8 1.1 .913  131.3 ,697 2.225 247.11 4 3 7 . 0  ,674 3.7760 120.4  1.255 .8 2 1 . 6  5 8 . 4  .652 
21.56  18 .40  4 . 9 5  3 .16  6 . 5 7  13.46 22 .34  1 /2 /2  9 4 . 9  6 . 3  4 9 . 5  .948 2 . 3 8 7  8 6 . 1  1 6 3 . 3  4 0 . 7  115.20 1 . 3 1 5  
5- 1110 5- 510 .5  .212 79 .9  -36 .8  -13 .7  .920 9 3 . 2  
5- 310.5  5- 570 . 278  330.7  4 4 . 7  8 . 2  1 . 3 8 2  9 1 . 5  
5- 630 5- 780 .480 1 5 4 . 2  1 3 . 1  1 . 5  .e56 128 .7  
20.80 17.22 5 . 5 0  3 . 5 7  6 . 9 8  1 1 . 7 2  
5- 180 9- 326.3 -226  5 5 . 0  8 0 . 5  12.2 . 9 l S  9 2 . 3  
5- 326.3 I- 570 .324 309 .3  -44 .4  - 9 . 5  1 .382  8 4 . 4  
5- 630 5- 780 .480 1 5 4 . 2  1 3 . 1  1 . 5  . e56  128.7 












1 / 2 / 2  
.860 
1 .174  
1 . e20  
2/1/2 
1 9 6 . 9  363.1 .726  1.0090 9 0 . 4  1 .266  12.3 76 .0  308.3 -278  
354 .6  548.3 ,725 1.635 8 4 . 8  .620 - 8 . 1  - 3 4 . 3  1 8 0 . 6  . 1 7 0  
2 4 1 . 3  441.0 .663  2.9770 119.7 1 .216  - 4  2 2 . 4  6 6 . 9  -615 
9 1 . 9  4 . 0  32 .7  .776 3 . 5 5 3  83.1 161.3 28.3 107.00 1 .981  
191 .6  383 .7  ,716  l.OOS0 9 3 . 3  1.265 - 1 4 . 2  -72 .0  2 8 8 . 6  .324 
1 9 . 9  188.1 .7i2D 1 .635  8 4 . 8  .616 9 . 1  23 .5  2 0 8 . 3  . i d 0  
241 .3  441 .0  ,663  2.977D 119.7  1 .216  - 4  2 2 . 4  6 6 . 9  e 6 1 5  
9 1 . 7  4 . 0  30.0 .574 3 .863  8 1 . 4  142 .7  -29 .6  68.8L 1.643 
1- 190 I- 332.3 .e09 6 3 . 1  74.9 1 0 . 5  ,913  9 3 . 8  .177 ,862  198 .4  390.1 .709 1 .0150 9 4 . 4  1.267 -12 .9  -67 .2  294 .4  .307 
I- 332.3 5- 510 .307 308.2 -24 .5  - 5 . 3  1.382 8 1 . 6  .403 1 .166  29 .6  188.3 .6960 1 .636  8 4 . 1  .BIZ 4 . 8  1 1 . 3  201.0 . 1 5 9  
I- 830 5- 790 .425 158.3 12.0 1 .6  .BO7 1 2 6 . 0  ,588 1 . 5 8 3  235.1  444 .9  .653 2 .5130 119.1 1.183 a 3  23.3 7 5 . 5  .583 
18.36 15.01 4 . 8 3  3 .35  6 .75  10.18 20 .60  2/1/2 9 3 . 3  1 . 9  4 3 . 6  .638 2 .695  83.0 138.0 -43.1 62.6L 1.082 
5- 180 5- 309.1 .e28 76.2  -34 .7  -12.0 .920 9 3 . 3  .163 .868 197 .3  361.4 ,726 1.0100 9 0 . 2  1 .266  1 0 . 7  72.0 3 1 1 . 7  . e 4 7  
8- 309.1 5- 580 .247 334 .0  32.3 5 . 5  1 .381  9 2 . 4  .387 1.181 5 5 1 . 5  551 .9  .724 1,637 8 2 . 7  .626 - 1 . 5  -25 .3  $ 8 2 . 3  .157  
5- 640 5- 160 .542 117.1 1 2 . 5  2 .0  .908 131 .6  .694 2.131 e45.6 440.2  .651 3.6110 121.5 1.249 - . l  0 1 . 7  67 .5  ,664 
C1.90 1 0 . 5 9  5 . 1 1  3.30  8 . 7 1  13.411 20 .66  1/2/2 99.2  4 . 4  4 2 . 1  e984 2.78¶ 81.8 1 6 5 . Z  35 .0  110.30 1.757 
5- 190 5- 332.0 .el6 6 2 . 4  7 5 . 6  1 0 . 9  .SI3  $ 3 . 9  .177 .E62 198.5 389.0 .709 1.0150 9 4 . 4  ¶ . e 6 7  -13 ,4  -66.1 2 9 3 . 3  - 3 1 5  
9- 3 3 t . O  I- 560 . 3 1 5  309.L -31 .2  - 6 . 6  1.382 82.1 $401 1.169 27 .9  191.6 .7OOD 1.638 02.4 -619 6 . 3  16 .4  COl.2 -160 
L O . 1 7  10 .63  4 . 9 2  3.54 6.94 11.71 21.81 L / I / P  99.L Z.2 30.1 .606 3.006 81.9 140.6  -311.9 63.1L 1.LIl 
e- 640 5- 790 .479 160.7 i 1 . 2  1.9 .@so ie0.9 .a34 1.754 239.4 414.2 . e 4 2  c.0670 ito.7 1 . ~ 0 9  -.i t z . 1  76 .0  .625 
MAR0 A R R I V A L  DATE E Z450590 ( E l  WAY 1997) 
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RI33ION DURATION : 6 4 0  D A I S  
MAR3 ARRIVAL C A T €  : 2450460 
11 JhN 1997 
LAUNCH 3WNGBY 3PEEDl-RAl -DECLl-< l--u-l -PSK 1-ECCEN SMA THE11  THE12 PERIH APHEL-PSI 2 V 2 I 2 DECLZ R l 2  SPEECe 
3WNGBV ARRIVE 3PEEO3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN $MA THE13 THE14 PERIH APHEL PSI 4 V 1 I 1 DECLI R.44 SPEECd 
DEPART RETURN 8PEEOJ R A S  OECLS 1 I V 3 PSI 5 ECCEN SMA THETJ THETI PERIH APHEL P S I  6 V 6 I 6 OECL6 RA6 SPEED6 
RAP OECLP ETA PERIC 
STOPOVER TIME % 00  DAY3 1997 OUTBOUND SWINGBY 
_ _ _ _ _ _ _ ~  
O V A  EVA --OyO EVR TYPE SUN A SUN RZPP_A--A - 
MAR3 ARRIVAL DATE = 2450160 ( 1 9  JAN 1997) - 
5- 80 5- 330.7 a281 70.5 30.6 2 .6  ,948 74.4 .293 .877 129.1 428.5 .620 1.134 103.8 1.275 - 1 . 3  -5 .0  275.4 - 3 2 0  
5- 530.7 5- 460 -320 316.0 - 6 . 7  - 1 . 5  1.439 82 .1  ,509 1.437 22.5 135.1 .7OSO 2.169A 119.4 .712 1 . 9  -12.0 218.7 a360 
9- $20 5- 720 -286  102.9 7.3 -6 .9 .723 113.4 .41S 1,460 229.3 420.2 .e51 2.0670 106.6 1.146 8 .1  2 9 . 0  7.9 . 3 8 B  
20.81 12.44 6.02 8.38 11.74- 6 . 4 1  16.00 2/1/2 19.6 27.2 40.5 .586 2 . 8 9 0  6 .7  205.9 2 .4  121.70 1.106 
- 




80 s- 327.7 
327.7 I- 470 
830  5- 720 
a262 69 .8  31 .7  
-292  315.2 - 8 . 5  
-335 105.1 - . 3  
20 .50  13.40 5.69 
2.7 ,947 75.6 . 2 7 5  
-1.8 5.423 83.8 .475 
-11.5 .744 115.9 .443 
7.10 10.47 7 .71  17.30 
.e78 129.4 424.0 .636 1.120 
1.354 19.4 141.3 .7110 1.997A 
1.520 233.9 420.5 ,846 2.1940 





-1.2 - 5 . 3  
2.2 - 1 1 . 3  
12.7 3 6 . 6  
2 0 4 . 1  







1.269 4 . 1  
MARS ARRIVAL DL -- 
13.1 ,928 87 .1  .157  
-6 .2  1.401 94 .7  .439 
a6 .635 104.1 ,408 
5.92 9 . 3 0  .3 .75 16.53 
10.3 .924 88.1 .157 
-3.4 1.409 91 .3  .440 
.8 .618 101.0 .412 
5.91 9.29 3.43 16.74 
iTE 2410480 131 J 
.E62 164.0 319.0 
1.282 344.1 509.6 
1.231 202.5 444.3 
2/1/2 34.6 4 . 2  
.E60 169.9 368.2 
1.297 355.9 107.8 
1,200 196.5 448.5 
2/1/2 29.9 3 .4  
AN 1997) -- -
84.S 
-31.3 




13 .1  
4 . 6 0  
80.2 




















140 5- 303.1 
303.1 5- 480 
540 5- 780 
150 5- 311.5 
311.5 5- 480 
540 5- 790 
160 5- 317.9 
317.9 5- 480 





.727A a997 8 9 . 9  1.262 
.719 1.845A 109 .7  .649 
,729 1.7330 111.3 1.103 
48.5 .717 2 . 4 3 1  83.5 
-13.0 
7.1 
1 .1  
165. I 
- 7 8 . 2  
1 .2  
2 5 . 1  
-33 .9  









- 2 5 0  329.6 
.163 157.4 
13.95 8.04 















1.6940 96  
-72.7 
-6 .1  
21.9 
-41.6 
- 7 0 . 1  
-8 .1 










9.5 .920 89.3 .159 .e19 176.4 374.7 .722 .996 9 2 . 0  1.263 
- 2 . 6  1 .411  88.4 .443 1.302 5 .3  f 4 7 . 1  .72SO 1.879A 111.0 ,658 
1.1 .602 97.6 .422 1.173 190.6 452.7 .678 1.6670 113.3 1.087 
6.00 9 .38  3.50 17.04 21112 28.6 3.9 57.8 .872 2.069 60.1 
-10.7 
3 . 1  
1.4 








1 .039  
MARS A R R I V A L  DATE E 2450490 (10 FEE 1997) --____ . 
150 5- 311.7 .192 73.1 8 1 . 6  10.2 ,924 88.1 .157 .a60 169.9 368.4 .725 ,995 91.1 1.262 -10.7 - 7 2 . 3  299.1 .247 
311.7 5- 490 .e47 327.2 -23.8 -4 .1  1.401 90.8 .424 1.261 357.3 513.3 ,726 1.796A 1 0 7 . 1  .639 4.T -3 .3  22O.S - 2 4 0  
5 5 0  5- 790 . 1 7 T  114.9 13.9 .9  .627 103.6 .418 1.210 200.7 448.1 .704 1.7160 112.4 1.098 1.3 2 5 . 7  T3.1 .427 
13.53 8 . 3 1  4.57 5.22 8.60 3.74 16.86 2/1/2 3 5 . 5  3 .2 5 1 . 0  .98S 2.324 80.3 159.7 - 3 9 . 7  102.10 1.304 
180 5- 318.1 .178 70.4 79.8 9 .3  .920 89.3 .159 .E59 176.3 375.0 . 722  .996 9 2 . 0  1.263 -10.5 - 6 9 . 0  296.5 - 2 4 5  
318.1 5- 490 .e45 319.7 -17.2 -3 .0  1.403 87.9 .427 1.263 7 . 0  l S 2 . 8  .7240 1.803A 1 0 7 . 5  .640 3.4 - 6 . 7  220.1 - 2 4 0  
550 5- 600 .165 167.4 9 .9  1.1 .610 100.3 .424 1.179 194.6 4112.3 ,680 1.6790 1 1 3 . 3  1.089 1 .3  26 .1  62.1 -437  0 
13.11 7 .87  4 . 3 9  5.24 8.63 3.48 17.08 2/1/2 33.9 3.6 54 .3  1.001 2.190 8 0 . 7  151.9 -44.7 88.5L 1.191 
MARS ARRIVAL DATE E 2450500 (20 FEB 1997) 
7 0  5- 315.6 .242 58.2 32 .9  3.2 .952 77.0 ,248 .88T 128.5 413.9 ,666 1.107 9 9 . 9  l . 2 7 T  -.6 -2.9 260.5 .243 
315.6 5- 500 .243 320.8 -23.5 - 4 . 0  1.396 88.8 .413 1.236 4 . 0  158 .2  . I 2 5 0  1.747A 104.0 .628 4.5 - 2 . 6  219.9 .e16 
160 5- .710 ,465 112.3 30.4 5.2 ,871 125.3 ,610 2.142 253.2 416.3 ,835 3.4490 110.8 1.235 -3 .9  -2.9 16.5 -486  
21.30 16..65 5 .34  4.65 8 .04  11.30 18.23 2/1/1 40.5 21.1 61.7 1.019 1.951 25.4 204.9 19.8 140.30 ,968 




5- 00 5- 323.7 .e42 68.8 3 3 . 0  2.8 .948 76.8 .255 .E79 130.0 418.2 .655 1.104 100.8 1 .275  -1.2 - 5 . 7  270.4 .e60 
5- 328.7 5- 500 .260 311.9 -15 .0  -2.8 1.397 85.0 .419 1.232 17 .1  158.3 .7150 1.748A 104.2 . 6 2 I  3 . 0  -6 .5  218.5 - 2 i 6  
5- 500 5- 720 ,438 118.9 3 8 . 2  10.4 ,832 123.5 ,562 1.874 247.5 420.3 ,820 2.9270 110.9 1.210 -9.0 - 1 1 . 7  28 .0  .498 
20.55 15.89 5.55 4.65 8 .04  10.11 18.41 2/1/1 39.6 25.4 41 .8  ,888 2 .805  17 .0  203.4 1 2 . 6  129.20 1.601 
5- 1 5 0  5- 292.5 .270 85.9 - 4 0 . 4  -15.2 
5- 292.5 3- 500 .345 339.5 38.9 9 .1  
5- 560 5- 790 .194 153.1 14.4 .9 
14.57 9.95 5.82 4.62 
5- 1 5 0  5- 311.4 ,196 71.4 82 .2  10.5 
5- 311.4 5- 500 .253 325.9 -30.6 -5 .3  
5- 580 5- 790 .194 l S 3 . 1  14.4 .9 
13.48 b.77 4.64 4.71 
.see 88 .3  




1.395 90 .7  
-639  106.3 
8.10 4 . 1 3  
,160 .E58 170.8 338.0 
.419 1.209 332.0 523.1 
.427 1.224 204.9 447.8 
17.04 t/i?/2 5 1 . 0  2.9 
. I 5 7  .e60 169.9 367.9 
.412 1.231 357.7 518.6 
.427 1.224 204.9 447.8 
17.04 2/1/2 42.3 2 . 9  
.72lA -995 6 7 . 0  1.259 15.6 77.4 3 4 9 . 7  ,345 
.TO3 1.715A 101.5 ,613 -8 .0  - 3 3 . 0  198.3 . 2 1 5  
. 7 O l  1.7460 112.8 1.102 1.3 2 5 . 5  73.3 .435 
38 .8  -504 3.010 92.7 337.6 7 . 1  124.90 1.014 
.725 ,995 91 .1  1.262 -11.1 - 7 3 . 1  299.2 .e53 
.726 1.744A 103.7 .627 5.9 1 . 4  220.4 .219 
.702 1.7460 112.8 1.102 1.8 25.3 73.3 ~ 4 1 5  
44 .7  .941 2.628 80.8 158.2 - 3 8 . 0  102.00 1 .531  
1- 160 5- 3 1 8 . t  .177 7 0 . 7  79.7 9 .3  .920 89 .8  ,159 .e59 176.3 375.1 ,722 e996 92 .1  1.263 -10.4 -69.4 296.5 .e44 
S- 516.C S- 500 .244 317.7 -20 .3  -3 .5 1.396 87.6 ,415 1.236 8.1 158.2 . l e 3 0  1.748A 104.1 ,627 3 . 9  - 4 . 2  219.5 . e l6  
5- 560 5- 800 . 1 7 7  164.4 11.0 1.1 .620 103.1 .428 1.189 198.8 411.9 .679 1.6980 115 .5  1.092 1.2 25.9 82 .3  . 4 4 1  
12.77 8.13 4.38 4.64 8.03 5.75 1 7 . 1 7  2/1/2 39.9 3.5 5 0 . 8  1.010 2.332 61.1 149.5 - 4 3 . 4  00.0L 1.345 
5- 80 5- 323.5 .e41 68.8 33.0 2.8 .948 76.9 ,254 .880 130.0 417.9 -656  1.103 100.8 1.275 -1.2 - 5 . 8  270.3 .2P9 
5- 323.5 5- 110 .219 310.9 -17.4 -3 .2 1.392 84.9 ,410 1.212 11.5 163.4 ,7150 1.709A 100.9 .610 3 .4  - 3 . 9  217.3 .198 
S- S70 5- 720 .474 119 .2  30.9 6.4 ,873 126.1 ,619 2.127 251.8 420.1 ,809 3.4450 112 .3  1.236 -4 .9  - 2 . 0  23.5 .515 
21.06 16.89 5.33 4.16 7.56 li.56 18.93 2 / l / l  46 .2  19.4 41.4 e897 2.832 20 .7  203.0 16.4 129.10 1.644 
5- 150 5- 305.L .400 3¶7 .9  86.1 23.4 .924 88.4 .156 ,861 171.5 360.0 .727A ,995 90 .0  1.262 - 2 3 . 7  -88 .2  153.0 . I O 0  
5- 305.L 5- 5 1 0  . S O 6  340.8 -73.4 -20.5 1.384 93 .0  .403 1.212 349.6 524.5 .723 1.7OlA 100.0 a617 21.1 31.5 223 .1  a307 
I- 570 5- 790 .215 112.1 14.7 .9 .E53 109.1 ,438 1.242 209.2 447.1 .E98 1.7850 113.2 1.107 l.L 25.3 73.5 e445 
LO.02 13.07 8 . 4 5  8.95 10.32 4 .82  17.27 2 /1 /2  65.8 2.7 18.4 ,234 6.248 90.L 840.1 -11.0 110.30 1.230 
5- 150  5- 100.8 .e33 5 5 . 0  84.9 12.9 .924 88.2 .158 . B O 1  170.4 365.2 . I 2 0  .995 9 0 . 7  1.262 -15.3 -7O.L 299.1 -297  
0- 309 .1  5- 510 ,297 327.5 -48.9 -9.0 1.390 91.5 a403 1.213 335.4 123.8 ,728 1.705A 100.4 a 0 1 8  9 . 0  12 .9  2 2 l . t  . e l 7  
5- S I 0  I-, ?PO .215 152.1 14.7 - 9  a053 109.1 e438 1 .242  209.2 447.5 .696 1.7850 l13.L 1.107 1.L 11.3 7 1 . 5  a 4 4 5  
14.48 9 - 8 1  5 - 1 9  4 .80  8 . 0 5  4.62 17.27 2 / 1 / 2  53.1 2.7 33 .1  .680 3.511 83.0 1 3 8 . 4  - P 5 . 9  100.40 I.?OF 
5- 160 5- 3 1 8 . 0  .%?9 ?0 .2  79.9 9.4 ,920 89.3 . lS9  ,859 176.3 374.9 ,722 .996 S 2 . 0  1.263 -10.5 - 8 9 . 7  P96.4 , 2 4 6  
3- 816.0 I- 510 - 2 4 8  316.5 -24.4 -4 .2  1.392 87.5 .405 1.216 8 . 6  163.2 ,7230 1.709A 100.8 a618 4 . 5  - * I  218.6 ~ $ 9 ~  
0- 0 0  5- 000 ,194 162 .1  11.8 1 . 2  .032 105.6 .436 1.201 203.0 451.5 .E70 1.7240 113.8 1.096 1 . 1  2 5 . 7  82.5 , 4 4 7  * 
12.11 0.52 4.40 4 .19  7.56 4 .11  17.32 2/1/2 08.7 3 .0  46.6 ,994 t.516 01.4 148.1 - 4 1 . 3  85.8L 1.500 
MAR3 ARRIVAL DATE = 2410520 112 MAR 1997) --- - - - .- __ _- 
I- 160 5- 299.1 . O B I  84.7 -41.4 -16.2 ,921 89.6 .157 ,860 178.8 348.6 .725A ,995 88.2 1.280 16.0 81.1  344.5 
5- 299.1 5- 520 .351 339.0 51 .2  11.4 1.384 95.4 .401 1.194 340.9 530.2 .716 1.673A 90.4 ,009 - 1 0 . 7  -40 .8  190.5 *LO6 
3- 500 5- 800 . e l 4  180.1 12.2 1.2 ,646 108.6 .446 1.217 207.2 451.1 .675 1.7590 114.2 1.101 1.0 L5.4 O Z * 8  * 4 5 7  









aoi .s ,424 86 .1  .524 349.4 
,214 160.S 
20.12 18 .55  
,185 68.2 







8 0 . 7  9.8 












1 .3  
6.  
.S 





1 89.7 .E61 178.4 350.3 .726A a995 
5 94.4 I:: 1.197 344.5 129.6 -720  1.87SA 
0 106.6 .440 1.217 207.2 451 .1  .67J 1.7590 
4 4.56 17.54 l /2/2 70.7 2 .7  17 .1  ~ 2 1 9  
0 89.3 .159 .E59 176.4 374.4 ,722 -996 
8 67.1 .398 1.202 8.2 168.0 .7250 1.681A 
6 106.6 .446 1.217 207.2 451.1 .675 1.7590 
0 4.58 17.54 t l l l 2  54.5 2 .7  41.7 ~ 9 3 9  
IAR8 ARRIVAL DATE : L450530 (22 MAR 1997) - 
'0 89.8 .158 .E59 179.0 345.7 .724A e995 
I1  96.2 .398 1.185 338.2 I35.0 .713 1.656A 
t2 111.5 ,459 1.238 211.5 450.8 ,671 1.8060 
I5 S.17 17.83 1/2/2 87.3 2.8 42.J -724 
!O 69.4 .158 .859 176.9 372.6 .723 -996 
I6 88.3 .393 1.193 6.1 172.5 .7PJD 1.661A 
i2 111.3 .459 1.238 211.5 4S0.6 ,671 1.6060 
i3 5.17 17.03 1 / 1 / 1  84.1 t . 3  32.9 ,759 
lAR6 ARRIVAL.OATL = L450540 ( 1 APR 1997) - 
88.7 1.261 24 .5  86.4 02.6 
9 6 . 6  .6 iO -20 .6  -51.5 178.7 
i 1 4 . 2  1.101 1.D t 5 . 4  82.8 
































S O 0  
-70.6 296.0 
4 . 7  L17.7 
24.4 62.8 
- 3 7 . 7  01.71. - __-_- 
9 2 . 0  1.203 -10.9 
9 7 . 7  .613 5.6 
114.2 1.101 1.0 
L.811 81.0 147.0 
6 7 . 8  1.260 l L . 8  
9 3 . 3  .008 -5 .6 
114.6 1.106 e 9  
L .759 90.L 337.3 
91.7 1.265 - 1 t . 4  
' 9 4 . 6  .e11 0 . t  
$14.8 1.108 .9 





















32.8 6 . 5  
12.3 1 . 3  
5 .21  3.15 
83.0 11.4 
-43.3 -6.0 
l 2 . 3  1.3 
4 . 6 2  3.95 
7¶ .3  338.L 
-29.5 193.6 






-74 .0  C 9 4 . t  
14.5 1 1 7 . 6  
2 5 . 1  03.0 
-a9.3 68.0b 
5- 160 I- L 9 6 . 6  .e23 63.7 -38.1 -12.S ,920 09.8 .156 ,650 179.0 342.O .T23A .995 8 T . T  1.L60 1L.i T3.8 837.5 mL7O 
5- 600 5- 600 e265 118.7 1 L . L  1.3 .a82 114.3 .475 11267 Ll5:6 450.4 ,665 1.6660 111.1 1.110 - 7  C4-8 63.8 a485 
14.10 10.91 5.04 8 .LO 6.69 5.87 18.10 l/P/L 74.6 1.9 47.8 .791 1 . 4 1 0  88.9 157.6 4 0 . 0  Sl8.0D 1.166 
5- m 6 . a  8- 540 .em 537.7 z6.e 5.1 1.380 96.5 .307 i 170 537 o 39.1 . T i l  1.64TA  eo.^ .a06 -4.4 - ~ 4 . a  i9i.s . i s6  
290 
STOPOVER 1IWE e 60 D A Y S  
-- 
LAUNCH SUNGBY 8PEEDl  R A l  D E C L l  
SWNGBY ARRIVE SPEED3 RA3 DECL5 
DEPART RETURN SPEEDS R A S  DECL5 
PROP- AERO-DV_I_ -- ___ 
5-  160 I- 296.4 .219 8 5 . 6  -37 .8  
s- 296.4 5- 110 ,271 3 3 8 . 4  e2.1 
3- 610 5- BOO ,297 160.2 11.8 
14.84 11.66 4.98 
1991 OUTBOUND SWINGBY WISSION D U R A l l O N  : 640 D A Y S  
MARS ARRIVAL DATE S P I 5 0 S S O  
11 APR 1991 
I I V 1 P S I  1-ECCEN SHA-THETI THE12 PERIH -APHEL-PS] 2--V 2 I 2 DECLC R A E  SPEECC 
I 5 V 3 PSI 3 ECCEN SUA THETS l N E T 4  PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  SPEED4 
I 5 V 5 P S I  5 ECCEN SMA THETS THE16 PERIH APHEL P S I  6 V 6 I 6 DECL6 RAE SPEED6 
-OVA EVA DVD EVR TYPE SUN-LSUN R KAPPA - A  -E---!Nsc_ PAP -0ECLP E T A  _ P E R I C  
WARS ARRIVAL DATE = 24SOS50 (11 APR 1991) - -  - 
-12.0 
4 . 3  
1.4 
3.16 
3- 160 3- 296.3 . e l6  6 3 . 6  - 3 7 . 1  
I- 620 5- 600 .334 161.3 11.3 
15 .?6  12.64 4.96 
I- es6.a 5- 560 .e70 339.4  19.2 -12,o 3.7 
1 . 5  
3 . i 3  
,920 89.8 .lS8 .859 174.0 342.6 .723A -99s 87.6 1.260 11.9 
1.319 96.1 .396 1.178 336.1 543.0 .710 1.642 63.0 .BOO -3.7 
.lo5 117.2 -491  1.305 22O.e 449.9 .659 1.9S10 116.3 1.128 .6 
6 .57  8.70 18.66 1 /2 /2  82.6 1.1 5 1 . 1  ,618 L.310 6 0 . 0  118.9 
.920 89.8 ,118 ,810 179.0 34L.S .7L3A ,095 01.6 1.260 11.6 
.132 120.1 ,520 1.357 LP4.5 449.4 . @ ¶ I  L.0620 117.4 1.139 ~4 
- MAR6 ARRIVAL DATE = L450560 (21 APR 10971 
1.376 97.0 .BOT 1.174 33s.c 546.7 .TOO i .040 05.e . a i*  -3.e 
0.13 1.87 i 9 . u  i twe s0.s 1.0 5 ~ . s  .ma L.roa os.3 m0.4 
291 
STOPOVER T I M E  = 60 C A V S  1991 OUTBOUND SWINGBY M1SSION DURATION 680 CAT3 
WARS ARRIVAL DATE : 2450460 
11 JAN 1997 
LAUNCH SWNGBY SPEED1 RA1 CECLl I I V 1 PSI 1-ECCEN SMA THE11 THE12 PERlH APHEL- P S I  2 V 2 I 2 DECLL R A 2  SPEECe 
8WNG8y ARRIVE SPEED3 RA3 DECL3 I 3 V 3 PSI 3 ECCEN SMA WET3 THE14 PERIH APHEL PSI 4 V 4 I 4 DECL4 R A 4  8PEECl 
Def'*RT RETURN SPEEDS RA5 DECLS I 5 V 5 PSI 3 ECCEN SUA W E T 5  THE16 PERlH APHEL PSI 6 V 6 I 6 DECL6 RA6 SPEED6 --- -- __ __ PROP AERO DVL DJA-_EVA _ p V D _ E V R _ _  TYPE SUN A SUN R KAPPA - - A  E INC RAP DECLP ETA PERIC 
. - - ___ _ _  -_ 
M A R S  ARRIVAL DATE = 2450460 I l l  JAN 1997) - _._ - -  
5-  8 0  5- 3 3 0 . 1  .E81 70.5 30 .6  2 . 6  ,946 74.4 .293 .a77 129.1 428.5 .620 1.134 103.8 1.275 - 1 . 3  - 5 . 0  275.4 *32O 
5- 3 m . ?  5- 460 e320 316.0 -6 .7  - 1 . 5  1.439 82.5 .SO9 1.437 22.5 135 .1  .705D 2.169A 119.4 a112 1.9 -12.0 216.7 .S I0  
5- 520 5- 760 . I 8 0  127.6 18 .7  -.e .649 104.6 .387 1.271 208.9 436.5 .779 1.7620 109.0 1.110 2.0 23 .1  46 .8  ~ 3 8 0  
18.20 9 .82  6 .02  8.38 11.74 3.80 15.83 2/1/2 19.6 8 . 1  4 0 . 5  .586 2.890 6.7 205.9 2.4 121.70 1.108 
__ _. __._ MARS ARRIVAL DATE = 2450470 ( 2 1  JAN 1997) - - -  
5- 00  S- 327.7 .262 6 9 . 8  31.7 2.7 .947 75.6 ,275 .878 129.4 424.0 .636 1.120 102.4 1.275 -1.2 - 5 . 3  273 .1  .e92 
S- 3 2 1 . 1  5- 470 .292 315.2 - 8 . 5  -1.8 1.423 83 .6  ,475 1.354 19.4 141.3 .71lD 1.997A 115.3 .660 2 .2  -11.3 219.4 e313 
5- 5 3 0  5- 160 .199 127.4 1 8 . 8  - .2  .659 107.0 .398 1.288 210.3 436.4 . 7 7 5  1.602D 109.5 1.115 2.0 23 .1  46.7 e390 
17.03 9.93 5.69 7.10 10.47 4 .24  16.05 2/1/2 23 .7  8 .1  41.8 .104 2.802 8 .7  204.7 4 . 1  125.20 1 .269  
5- 90 5- 354.6 .484 81.8 23.7 - . 3  ,937 61.7 ,490 ,865 132 .6  460.3 ,441 1.288 117.8 1.273 -3 .1  - S . 8  297.3 .601  
5- 354.6 5- 470 .607 310.9 -3 .2  -1.5 1,400 64.9 ,564 1.223 73.8 152.3 .533D 1.9131 117.6 .619 . 9  -10.3 208.4 e341 
3- 150  5- 770 .178 136.4 1 7 . 8  . 2  .642 104.4 .397 1.251 204.3 440.5 .754 1.749D 110.2 1.107 1.1 24 .2  5 5 . 2  - 5 9 1  
21.99 14.13 10.36 7.86 11.23 3.77 16.19 2/1/2 33 .9  5.9 l S . 8  -163 8.294 12.0 2 1 3 . 2  -11.1 90.50 1.190 
____ _ _  - . - MARS ARRIVAL DATE = 2450480 (31 JAN 19971 __--  -_______ - .__ -- 
5- 80 5- 325.6 .252 69.3 32.3 2.8 .947 76.2 ,264 .E79 129.7 421.0 .646 1.111 l C l . 6  1.275 -1.2 - 5 . 5  271.7 ,215 
S- 325.6 5- 480 -275 314 .1  -10.5 -2 .0  1.412 8 4 . 5  .*SO 1.298 17 .8  147.3 .7140 1.882A 111.4 e656 2.4 -10.1 219.6 ,274 
5- 5 4 0  5- 760 ,221 127.7 18 .7  - . 2  ,673 109.6 ,413 1.311 214.7 436.3 .770 1.8520 110.1 1 .121  2.0 2 3 . 0  46.8 a403 
16.36 10.27 5 . 5 0  6.09 9 .47  4.77 16.33 2/1/2 28.4 8.1 4p.3 ,794 2.773 11.0 203.8 6 . 9  121.40 1 .408 
5- 90 5- 353.4 -459 8 2 . 1  24.2 - . 5  .938 63.2 ,467 .a65 131.9 457.6 .461 1.269 116.3 1.273 -3.0 - 5 . 9  296.5 mS75 
5- 353.4 5- 480 - 5 7 5  309.7 -3 .5  -1 .6  1.390 66.3 .538 1.183 72.1 157 .1  -5460 1.819A 112.6 ,596 1.0 - 9 . 7  207.6 e297 
5- 5 4 0  5- 710 .197 135.7 18 .0  .2  .653 106.9 ,408 1.268 206.6 440.3 . I 5 0  1.1850 110.6 1.112 1.7 24 .1  5 5 . 3  .406 
20.68 13 .91  9 .77  8 .70  10.08 4.20 16.40 2/1/2 39.2 5.9 13.4 . l e 2  8.587 11.4 ~ 1 2 . 3  -10.1 91.70 1 . ~ 6 1  
MARS ARRIVAL DATE = 2450490 110 FEE 1997) - 
5- 80 I- 324.4 .246 69.0 32 .7  2.8 .947 76.6 ,258 .E79 129.9 4 1 9 . 2  .652 1,106 101.1 1.275 -1 .2  -5.7 270.9 .e66 
5- 324.4 I- 490 ,266 312.9 - 1 2 . 6  -2 .4 1.403 84.8 .432 1.259 17 .2  153.0 .7150 1.804A 107 .7  .638 2 .7  -8.6 219.3 -242 
5- 5 5 0  I- 760 -246  128.6 16.5 - . 2  .688 112 .1  ,430 1.340 219.1 436.2 .764 1.9170 110.7 1.129 2.0 22.9 46.9 ~ 4 1 8  
16.07 10.78 5 . 4 0  5.29 8 .67  5.38 16.67 2/1/2 33 .6  8 . 1  42 .0  .E53 2.788 13.8 203.4 9.6 128.6D 1.324 
6-  90 5- 352.2 a437 82 .2  24 .5  - . 7  -938 64 .5  ,448 ,865 131.4 453.1 .478 1.253 114.9 1.273 -2 .8  - 6 . 0  2 9 5 . 8  -547  
I- 31JZ.2 5- 490 .547 308.8 - 3 . 9  -1 .7 1.383 67.5 .S18 1 .158  70.2 161.5 .$58D 1.757A 107.9 .581 1.0 -8.8 206.4 e263 
S- 5 5 0  5- 710 ,219 135.6 1 8 . 0  .i? .666 109.5 ,421 1.289 212.9 440 .1  .746 1.8320 111.2 1 .118  1.7 24 .0  5 5 . 5  .418 
19 .80  14.00 9 . 2 8  5 . 8 1  9 .19  4 .72  16.66 2 / 1 / 2  4 5 . 0  5 .8  13.2 .201 8 .711  10.5 211.5 - 9 . 2  92.8D 1 . 5 1 0  -____ MARS ARRIVAL DATE = 2450500 (20 FEB 19971 __ 
3- 7 0  5- 315.6 .242 5 8 . 2  32 .9  3 . 2  .952 77.0 ,248 .e87 128.5 413.9 ,666 1.107 9 9 . 9  1.277 - . 6  - 2 . 9  260.5 .e43 
5- 315.6 5- 500 .243 320.8 - 2 3 . 5  -4.0 1.396 88.8 .413 1.236 4 . 0  158.2 .725D 1.747A 104.0 .628 4 . 5  - 2 . 6  2 1 9 . 9  ,216 
S- 560 0- 750 .30? 124.5 1 1 . 5  - 1 . 2  .734 117.2 .469 1.457 229.6 432.2 .773 2.140D 111.3 1.153 2.9 2 2 . I  38.3 .443 
16.95 12.30 5 .34  4.65 8.04 6 . 9 6  17.23 2/112 40.5 11.0 61.7 1.019 1 . 9 5 1  25.4 204.9 1 9 . 8  140.3D ,968 
5- 80 I- 323.7 .242 68 .8  3 3 . 0  2 .8  .948 76.8 , 2 5 5  .879 130.0 418.2 .655 1.104 100.8 1.27s -1.2 - 1 . 7  270.4 ,260  
3- 303.? I- S O 0  .260 311.9 - 1 5 . 0  -2.8 1.397 85.0  .419 1.232 17.1 158.3 .71SD 1 .1481  104.2 ,625 3 .0  -6.5 218.5 . e l 6  
5- S60 5- 760 ,274 129.9 18.2 - . 3  . 7 0 7  114.7 .451 1.379 223.4 436.1 .757 2.0000 111.5 1.138 2 .1  2 2 . 9  4 7 . 0  -436  
16.10 11.44 5 . 3 5  4.65 8.04 6 . 1 0  17.07 2/1/2 39.6 8 .1  41.8 .E88 2.805 17.0 203.4 12.8 129.20 1.603 
5- 90 5- 350.9 .418 82 .3  24 .9  -.8 .938 65 .7  .430 .e66 131 .1  452.8 .494 1.238 l i s . ?  1 .273  -2 .7  -6 .1  2 9 5 . 0  - 5 2 1  
S- 350.9 5- 500 , 5 2 1  308.2 - 4 . 3  -1 .7  1.379 66.6 .501 1.143 68 .0  165 .6  .5700 1.716A 103.6 ,573 1.1 -7 .8  2 0 4 . 9  .235 
I- 560 5- 770 .244 136.2 17 .8  .3 .682 112.1 .438 1.316 217.3 440.0 ,740 1.892D 111.8 1.125 1 . 7  23.8 5 3 . 7  .433 
19.28 14.17 6 .84  S.11 8 . 5 0  5.35 16.99 2 / 1 / 2  51.1 5.8 13.2 .e21 8.670 9 . 3  210.9 - 7 . 6  . 9 4 . l D  S.696 
~ ___ UARS ARRIVAL DATE = 2450510 ( 2 MAR 1997) - - 
5- 70 S- 316 .1  ,244 58 .3  32 .7  3 .2  .952 76.9 .e51 .886 128.4 414.7 .664 1.109 100.1 1 . 2 7 1  - . 6  - 2 . 9  260.8 ,247 
5- 316.L I- 510 .247 318.8 -27.7 -4 .7 1.392 86 .4  ,404 1.217 5 . 5  163.3 ,7250 1.708A 100.8 .619 5 .1  1.1 219 .1  .198 
5- 370 3- 750 .343 126.5 16.7 -1 .5  .760 119.8 ,500 1.529 234 .0  432.0 .764 2.294D 112.4 1.167 3 .2  22.9 38 .3  ,469 
17.50 13.28 1.38 4 . 2 2  7.61 7.91 17 .63  2 / 1 / 2  4 7 . 3  13.4 60.5 ,988 1.984 30.6 206.D 2 4 . 3  138.4D 4972 
5- 60  5- 323.5 .241  68.8 33.0 2.8 .948 76.9 .254 .a80 130.0 417.9 .656 1.103 100.8 1.275 - 1 . 2  - 5 . 8  270.3 ~ 2 1 9  
I- 323.5 5- 5 1 0  .259 310.9 -17.4 -3 .2  1.392 84.9 ,410 1.212 17.5 163.4 .715D 1.709A 100.9 .616 5.4 - 3 . 9  217.3 .196 
5- 570 S- 760 .306 131.5 17 .7  -.3 .729 111.4 .476 1.429 227.8 435.9 .749 2.1090 112.5 1 .149  0.1 22.8  47.2 .4S8 
16.42 12.26 5 .33  4.16 7.56 6.92 l T . 5 7  2 /1/2 46 .2  8 .1  41.4 ,897 2.832 20 .7  203.8 16.4 129.10 1.644 
5- PO 5-  349.1 .400 82 .4  25 .3  -1 .0  .938 66.8 .413 .866 130.7 4 5 0 . 5  3 0 9  1.223 112.5 1.213 -2 .6  - 6 . 2  294 .1  .497 
I- 349.7 5- 510 ,497 307.7 - 4 . 8  -1 .8  1.376 69 .8  ,486 1.135 65.5 169.5 .583D 1.687A 9 9 . 7  ,569 1.2 - 6 . 6  203.2 e213 
5- 570 I- 710 ,272 137.2 17.S .3  .702 114.8 .458  1.352 221.6 439.8 .733 1.971D 112 .6  1.134 1.6 23 .6  55.9 - 4 5 1  
19.06 1 4 . 4 8  8 .43  4 . 5 8  7.97 6.05 17.40 2/1/2 5 7 . 5  5 . 7  13.5 .e43 8.485 8 . 0  210.4 - 5 . 7  95.60 1.819 
________. .. - _____.__ WARS ARRIVAL DATE = 2450520 I 1 2  MAR 1997) -- 
5- 60  5- 323.7 ,242 68.8 33 .0  2.8 ,948 76.8 ,255 .E79 130.0 418.3 ,655 1.104 100.8 1.27S -1.2 -$.I 270.4 ,261 
5- 823.r  I- 520 .261 310.0 -19 .9  - 3 . 7  1 .388 84.8 ,404 1.198 18.2 168.2 .7140 1.681A 97 .8  - 6 l D  3 . 8  - . 9  2 l S . 5  .le0 
5- 5 # 0  5- 160 .341 133.5 17.1 - .4  ,756 120.1 .SO6 1.498 232 .2  435 .1  ,741 2 . 2 5 5 D  113.5 1.163 2.2 2 2 . 7  47.4 .483 
17.03 13.23 5 .35  3',60 T.20 7.88 18.16 2 t l l 2  53.4 8 . 2  11.0 ,886 2.855 24 .7  204.7 2 0 . 2  128.60 1.643 
I- a0 5- 3 1 6 . 4  . 3 8 2  EL.4 25 .8  -1 .1  .939 67.9 .396 .a66 130.1 4 4 8 . 1  . 5 L 3  1.209 111 .5  1.273 - 2 . 5  -6 .3  L93.L .473 - -. 
5- 348 -4  5- 5 8 0  e473 307.3 - 5 . 4  -2.0 1.375 71.0 .4T3 1.132 6 i . 6  173.0 .596D 1.668A 96.2 .569 i . 3  - 5 . 2  20l.i * I 9 8  
5- 960 I- 770 -304 138.7 17.1 . 3  .724 117.5 ,482 1.400 226.0 439.5 ,726 2,0740 113.5 1.145 t . 6  23.4 56.1 - 4 r z  
19.09 14.91 6.04 4.18 1 . 5 7  6 .88  17.89 2/112 6 4 . 1  5 . 7  1 4 . 1  .268 8.157 6 . 0  209.9 - 3 . 4  97.30 3 .921  
M A R S  A R R I V A L  DATE = 2410530 (22  WAR 1997) - -  - -- _ _  _ _  _ _ _  
5- ( IO 5- 324.3 , 2 4 5  69.0 
I- 324 .3  5- 5SD .e65 309.4 
3- 590 5- 760 .362 135.7 
17 .92  14.37 
9- 90 5- 346.9 .363 82 .3  
I- 346.9 5- 530 e449 307 .1  






26 .3  




- 4 . t  - .S 
-1 .3 
-2 .1  
.4 
3.88 
3 * S 5  
5- 80 5- 325.2 .249 
5- 325.L 5- 5 4 0  .272 
S- 600 S- 760 .427 
19.12 
5- 90 5- 345.2 .344 
5- 345.L 1- 540 .423 
19.05 




' 1 5 . 1 1  
32.5 
-2s.2 
1 5 . 5  
5 .46  
82.2 26.9 , 307.0 -7 .3  
142.6 15 .9  
I 16.20 7.25 
2.8 
-4.8 














- UARS A R R I  
.947 76.4 
1.384 84 .3  
.823 125.5 
6.81 10.25 
,258 .879 129.9 419.1 
.399 1 .181  19.2 172.6 
.541 1.594 236.5 435.3 
18.87 2 /1 /2  61 .2  8.4 
.319 .E67 130.3 445.6 
.461 1.133 59.2 176.4 
,510 1.464 230.4 439.2 
16.48 2/1/2 70.8 5.7 
VAL DATE = 2450540 I 1 A f  
.262 ,879 129.7 420.3 
,397 1.180 20.3 176.9 
.584 1.733 240.9 434.9 
19.73 2/1/2 69.4 8 .6  
.652 l . l D 6  101.1 1.275 
,7130 1.66lA 94 .8  e607 
.731 2.4560 114.7 1.180 
40 .8  .e57 2.866 28 .9  
,539 1.191 
. 6 l l D  1.6551 
.711  2.211D 
14.9 .298 
'R 1997) - 
,648 1.109 
. I 1 2 0  1.648A 
.721 2 .7450  
40.9 ~ 8 1 5  
.939 70.3 ,360 .867 130.2 442.7 . 5 5 5  1.180 
1.376 73.6 .449 1.136 5 5 . 2  119.7 -6260 1.647A 
.762 123.0 .545 1.554 234.7 436.8 .708 2.4OlD 






92 .1  
116.1 
2.862 






. 5  73 
1.158 
6.4 
-1 .L  
4 . 2  
2.3 
206.2 
-2 .4  
1.4 
1 .5  













-2 .3  
1 .6  
1.5 
eo9.2 
- 5 . 1  
2 . 6  
22 .7  
2 4 . 1  
. -6 .4  
-3 .7  
23 .2  
- . 6  
-5 .6 





2 2 . 9  

















- MARS ARRIVAL DATE : t4505SO (11 APR 1907) ~- 
5- 60 1- 326.3 ~ 2 5 5  69.5 3 2 . 1  2.7 .947 76.0 .268 .E79 129.6 421.9 .643 1.114 101.8 1.275 -1.2 -1.4 272.1 
5- 3e6.3 5- SSO .e60 S08.6 -27.9 -S.5 1.383 83.9 .396 1.175 21.8 180.0 .7100 1.640 89.4 ~ 6 0 7  1.3 10.1 208.5 
5- 610 5- 760 .48D 140.7 14.4 -.0 .E66 128.2 .636 1.948 245.1 434.4 .TO9 3.1BID 117.6 1.228 t.8 23.2 46.3 


















~ 1 5 9  . 590  
1.407 
5- 00  1- 343.3 .325 82.0 L7.8 1.0 .940 71 .1  ,342 .868 '130 .1  439.6 .511 1.165 107.6 1.L73 - I . L  - 6 . 7  289.4 -396 
5- 343.3 1- 5¶0 a396 507.1 -8.8 -2.8 1.377 75.1 .438 1.141 50.8 182.8 ,6410 1.642 87.0 .586 1.9 - . I  196.6 a166 
5- 610 5- 1?0 ~ 4 2 7  145.0 11.L .I -818 125.7 ,186 1 .681  t30.0 438.3 -697 t.672D l l 7 . t  1 .198 1.3 L2.6 5 7 . L  - 5 6 1  
LO.59 11.00 6.65 3.10 6.91 10.W 20.01 L / l / t  83.7 1.0 17.7 .303 8.110 10.4 t09.1 6.8 104.6D L.108 
MAR8 ARRIVAL DATE x LIS0160 ( L l  APR 1097) 
5- OD 5- 341.3 .308 81.1 2b.S 1.1 .040 r2.6 .324 .869 13O.t 436.4 .SO7 1 . 1 S i  L06.3 1.213 -Le1 -6.9 COT.@ .ST1 
5- .LO 5- 710 ,480 147.8 14.4 .I .e81 128.3 .e36 1.885 t43.L 457.7 ,686 3.0010 118.7 I.tt3 1.L LL.3 17.7 .SO3 
'L1.63 18.21 6.40 3.41 8.8L 11.72 21.00 L/l/L 89.9 8.1 19.8 .438 1.813 14 .9  209.4 11.8 107.00 L . I O 7  
I- 341.8 I- 560 . s i t  307.4 -10.9 -5.0 1.3~8 70.8 .4t1 1.146 4 6 . 0  185.8 .OSSD i.030 01.7 .sss e.3 L.e i91.0 . is= 
2 92 
OTOPOVLR T I M E  I 60  DAY8 1997 OUTBOUNO SWINGBY UISSION OURATION I 720 C A Y S  
MARS ARRIVAL DATE = 2 1 5 0 4 6 0  
11 JAN 1997 
LAUNCH 8WNGBY SPEED1 R A l  OECLl I 1 V 1 PSI l-ECCEN--SMA THE11 THE12 PERIH APHEL-PSI 2 -  V 2 I 2 OECL2 R A 2  SPEEC2 
W N C B y  ARRIVE SPEED3 RA3 DECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THET4 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEED* 
OLf+ART RETURN SPEEDS RAJ OECLS I 5 V 5 PSI I ECCEN SMA THE15 THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 RA6 8PEEO6 
R A P  OECLP ETA CERIC 
_ _  __ .. 
PROP-AERO OVL O V A  EVA -OVP_)f! _JYPE-SUN A-SUN R-KJPPA- :A __ E __ 
MARS ARRIVAL DATE 2450460 (11 JAN 19971 - - --- - -  - - -  
5- 60  5- 350.7 - 2 8 1  70.5 30.6 2 . 6  .946 74.4 -293 .677 129 .1  428.5 ,620 1.134 103.8 1.275 - 1 . 3  - 5 . 0  275.4 .320 
5- 330.7 5- 460 a320 316.0 - 6 . 7  -1 .5 1.439 82.5 .SO9 1.437 22.5 1 3 5 . 1  .7050 2.1691 119.4 ,712 1.9 -12 .0  218.7 - 3 6 0  
8- 520 5- 800 e 1 5 2  178.8 1 . 1  1.1 .591 9 2 . 1  -424 1.165 182.9 453.9 ,672 1.6560 113.5 1.084 1.5 26.6 8 1 . 1  ~ 4 5 9  
17.61 9 - 2 3  6.02 8.38  11.74 3.2s 17.13 2 /1 /2  19 .6  4.6 40.5 .Sa6 2.890 6.7 (01.9 2.4 121.70 1 .108 - . - __ MARS ARRIVAL DATE 2410470 (21 JAN 19971 - -  -. 
5- 60 8 -  327.7 ,262 69.8 31 .7  2.7 .947 75 .6  .e75 .e78 129.4 424.0 .636 1.120 102.4 1 .271  - 1 . 2  - 5 . 3  273.1 - 2 9 2  
@ -  327.V 5- 470 ,292 315.2 -8 .5  -1 .8 1.423 83 .6  .475 1.354 19.4 141.3 .7110 1.997A 115.3 ,680 2 . e  -11 .3  219.4 . J l S  
9- IS0 8- 800 .153 174.9 6.9 1.1 .596 9 4 . 8  .422 1.168 186.7 453.2 ,676 1.6600 113.3 1.085 1.4 26.8 81.5 .450 
16.01 6.90 '3.69 1.10 10.47 3 .21  17.06 2/1/2 23 .7  4.2 41.8 ,704 2.602 8 .7  204.7 4 . 5  125.20 1 . 2 6 9  
MARS ARRIVAL DATE 2450480 (31 JAN 19971 . - ___. - - 
8 -  6 0  5- 325.6 -252 69.3 32.3 2.8 .947 76.2 .264 ,879 129 .1  421.0 ,646 1.111 101.6 1.275 -1 .2  - 5 . 5  2 7 1 . 7  .e75 
5- 321.6 5- 480 a271 314 .1  -10.5 -2.0 1.412 8 4 . 1  .450 1.298 17.8 147.3 .7140 1.182A 111.4 ,656 2.4 -10 .1  219.6 e274 
9- 540 5- 800 a157 171 .0  8 . 5  1 . 1  .602 97 .6  ,422 1.173 190 .6  452.7 .678 1.6670 113.3 1.067 1.4 26 .3  81 .6  . 4 3 ¶  
14.90 8.80 J .30  6.09 9 .47  3 .30  17.04 2 /1 /2  28.4 3.9 42 .3  .?94 2.773 11.0 203.8 6.9 127.40 1.408 
_. MARS ARRIVAL DATE = 2450490 (10 FEB 19911 ------.-------- 
I- 60 5- 324.4 ,246 69.0 32 .7  2.8 .947 76.6 .258 .e79 129.9 419.2 ,652 1.106 101.1 1.275 - 1 . 2  - 5 . 7  2 7 0 . 9  ,266 
3- 324.4 5- 490 .e66 312.9 - 1 2 . 5  -2.4 1.403 84.8 ,432 1.259 17.2 153.0 .715D 1.804A 107.1 ,638 e . 7  -8 .6  2 1 9 . 3  - 2 4 2  
9- 5 5 0  5- 600 -10s 167.4 9 .9  1.1 .610 100.3 ,424 1.179 194.6 452.3 .680 1.6790 l l 3 . 3  1.089 1.3 26 .1  8 2 . 1  .437 
14.17s 8.88 8.40 8.29 8.67 3.48 17.08 2 / l / 2  33.6 3.6 4 2 . 0  .653 2 . 7 8 8  13.8 205.4 9 . 6  128.60 1 . 1 2 1  
_______ ____ MARS ARRIVAL DATE : 2450500 (20  FEB 19971 - 
5- PO 3- 315.5 ,242 58.2 32.9 3.2 .952 77.0 .E48 .a87 128.5 413.9 -666  1.107 9 9 . 9  1.277 - . 8  - 2 . 9  260.5 -243  
I- 3 i J . 6  I- 500 -243  320.8 -23.8 -4 .0  1.396 88.8 ,413 1.236 4 . 0  158.2 .?250  1.l47A 104.0 e628 4 .3  - 2 . 6  219.9 ,216 
B- 360 I- Y O 0  ,194 153.1 14 .4  .9 ,639 i 0 6 . 3  .427 1.224 204.9 447.8 ,702 1.7460 112 .8  1 .102  1.3 2 5 . 5  73.3 .435 
14 .12  9 . 4 )  5.54 4.69 8.04 4.13 17.04 2/1/2 4 0 . 5  2 .9 61 .7  1.019 1 .951  25.4 t04 .9  19.8 140.30 .060 
5- 5 0  9- 323.Y .242 68.8 3 3 . 0  2.8 .948 76.8 .251 ,879 130.0 416.2 ,695 1.104 100.6 1.275 -1 .2  -5 .7 270.4 a260 
4- 325.7 9- 900 -260  311.9 - 1 5 . 0  -2 .8 1.397 85.0 .419 1.232 17.1 158.3 .7150 i.741A 104.2 -625 3 .0  -6 .5 216.3 .216 
5- 860 5- 600 , 1 7 7  164.4 1 1 . 0  1.1 .620 103.1 .428 1.189 198.8 451.9 .679 1.6980 113.5 1.092 1 .2  05.9 62.3 ,441- 
13.15 9.09 5.35 4.55 8 .04  3.79 17.17 2/1/2 39 .6  3.3 41.8 .OB8 L.801 17.0 L03.4 12.8 129.20 * . @ O S  
MARS ARRIVAL OAlE I 2430310 I D MAR 1997) -___ 
$3- 70 5- 916.11 ~ 2 4 4  56.5 52 .7  3.2 .9S2 76.9 ,251  .866 128.4 414.7 ,664 1.109 100.1 1.277 - . 8  -2 .9  2 6 0 . 8  a247 
. I  9- 910 .247 318.8 -27 .7  - 4 . 1  1.592 88.4 ,404 1.217 5.5 163.3 ,7250 1.708A 100.6 .619 5 . 1  1 . 1  2 1 9 . 1  .le0 
14.22 10.00 5.38 4.22 7.61 4.62 17.27 2 /1 /2  47.3 2 . 1  60.5  .988 1.984 30.6 D06.0 24 .3  136.40 .972 
,948 76.9 ,254 , 880  130.0 417.9 ,655 1.103 100.8 I . 2 1 5  -1 .2  -S.0 2 l 0 . 3  ,259  
,392 84 .9  ,410 1.212 17.5 163.4 . I 1 5 0  1.709A 100.9 .616 3.4 -3 .9  2 1 7 . 3  ,196 
1.56 4 .11  17.32 2/1/2 46.2 3.0 41.4 .E97 2.832 20 .7  2 0 3 . 8  16.4 129.10 1.644 
I- $10 B- 190 .219 152 .1  14 .1  .9 .653 109.1 .438 1.242 209.2 447.)  .698 1.7850 113.2 1.101 1.2 r5.s 7 3 . 5  .44s 
.e32 105.8 . a 6  1.201 2os.o 4 9 1 . 5  ,678 1.7240 115.8 1.096 1 .1  e 5 . 7  12.5 ,447 
0 9- 9 2 9 . 1  .241 68.8 3 3 . 0  2.8 
9- 925.11 8- 810 ,259 310.9 -17 .4  -3.2 
5- B 7 O  3- 800 ,194 $62.1 11.8 1.2 
t 3 . 6 1  9.45 5.53 4.16 
9- (10 5- 323.7 .e42 68.6 33.0 2..8 
0- 323.7 S- 120 ,261 310.0 -19 .9  -3 .7  
5- 560 (I- 800 .214 160.5 1 2 . 2  1.2 
13.74 9.94 5.35 3.60 
UARS ARRIVAL DATE E 2410520 I12  MAR 19971 __-  
,948 7 6 . 1  .2ss ,879 i30 .0  418.3 ,655 1.104 100.8 1.215 - 1 . 2  -5 .7  270.4 .mi 
,388 8 4 . 8  .404 1.198 18.2 168.2 .7140 1.68lA 97 .8  .610 3.8 - . 9  215.5 ,180 
,646 108.6 .446 1.217 2 0 1 . 2  4 5 1 . i  .675 1.7590 114.2 1.101 1.0 t 5 . 4  82.8 .4B7 
7.20 4.56 17.54 2 /1 /2  53.4 2.7 41 .0  ,886 2 . 8 S l  24 .7  204. l  20.2 120.60 1.645 
MARS ARRIVAL DATE = 2450530 (22 MAR 19971 
5- 80 3- 324.3 .24J 69 .0  32.6 2 .8  ,947 76.6 .258 .a79 129.9 419.1 6652 1.106 101.1 1 .271  -1.2 -5 .7  270.8 ,265 
S- 324.8 5- 530 .265 309.4 - 2 2 . 6  -4 .2  1.366 84 .6  .399 1.187 19.2 172.6 ,7130 1.66lA 94.8 .607 4 .2  2 . 6  213.4 e169 
I- 590 ¶-  (100 .e37 159.8 12.3 1.3 .662 1 l l . S  ,459 1.238 211.5 450.8 .671 1.8060 114.8 1.108 a9 2 5 . 1  83.0 ,469 
14.11 10.56 5.40 3.55 6 .96  5 . l l  17.83 2 /1 /2  6 1 . 2  2.3 40.8 .e57 2.816 28.9 2 0 6 . 2  2 4 . 1  127.80 1.599 
MARS ARRIVAL DATE = 2450540 ( 1 APR 19971 
5- 60  1- 525.2 .249 69.2 32.5 2.8 ,947 76.4 .262 .e79 129.7 420.3 .648 1.109 101.4 1.275 -1 .2  - 5 . 6  271.4 .e72 
5- 325.2 5- 540  .272 508.9 -25 .2  -4.8 1.384 84.3 ,397 1.180 20.3 176.9 . I 1 2 0  1.646A 92.1 .e06 4 . 7  6.3 2 1 1 . 0  ,162  
5- 800 5- 800 2 6 5  159.7 12.2 1.3 .682 114.3 .475 1.267 211.8 450.4 .665 1.8680 115.5 1.116 .7  24 .8  83.3 ,405 
14.74 11.33 5.46 3.41 6.81 1 .87  18.20 2/1/2 69 .4  1 .9  40.9 .e15 2.862 33.1 208.1 28 .1  126.60 1.518 
MARS ARRIVAL DATE 5 2450550 (11  APR 1997) 
5- 80 5- 526.3 . e 5 5  69.5 32.1 2 . 7  .947 76.0 -268 ,879 129.6 421.9 a643 1.114 101.8 1.275 -1 .2  -5 .4 272.1 .COO 
5- 526.f  5- 5 5 0  .280 306.6 -27.9 - 5 . 5  1.383 63 .9  ,396 1.175 21.6 180.8 .7100 1.640 89.4 .607 5.3 1 0 . 1  206 .5  . 1 5 9  
5- 610 5- 800 .297 160.2 11.8 1.4 .705 117.2 ,495 1.305 220.2 449.9 .659 1.9510 116.3 1.126 . 6  2 4 . 5  83 .6  . S O 3  
15.61 12.26 5.56 3.35 6.75 6.70 18.66 2/1/2 77.1 1.5 41.3 ,765 L.838 37.5 L10.6 S l . 9  125.70 1.407 
M A R 8  ARRIVAL DATE f W50560 (21  APR 1997) -_ 
5- 60  5- 327.5 .E62 69.7 31.r 2.7 , 9 4 1  75.6 e275 .e76 129.4 423.8 .637 1.119 102.4 1.275 -1 .2  -5 .3  273.0 . 2 9 l  
(I- S 2 r . B  5- 160 .e91 308.6 -30.6 -6 .2 1.302 83.6 .396 1.172 22.9 184.6 .IO80 1.636 87.0 .610 5.9 13.6 2 0 6 . 5  .160 
8 -  9,ZO E- 600 -334 161.3 11.3 1 .1  ,732 120.1 .520 1.357 224.5 449.4 a651 L.0620 117.4 1.136 .4 24 .1  64 .0  . l e 6  
16.73 13.35 5.68 1.38 6.70 7.67 19.24 Z / l / L  85.2 1.0 41.9 ,709 2.794 41.7 213.8 35.6 124.70 1.L12 
-- MARS ARRIVAL DATE I 2450570 ( 1 MAY 19971 ----- 
5- 80 ¶-  32B.O -270  70.1 31.L ?.6 .946 75.1 .La3 .a78 129.2 426.0 .629 l . l e 6  103.0 1 . L 7 5  -1 .3  - 5 . 2  274.1 - 3 0 4  
5- S2O.O 5- 1170 ~ 3 0 4  306.6 -33.4 -7 .0 1.362 63.2 ,397 1.171 24.2 188.2 .IO60 1.635 8 4 . 1  .614 6 . 6  16.8 t 0 4 . 4  * l e 5  
5- 980 5- 800 .576 162.9 10.8 1 . 7  ,763 123.0 .5Sl 1.426 228.9 448.8 .642 2.2lSO 118.6 1.1¶5 - 2  13.7 6 4 . 4  * S I 7  
i 9 . i ~  11.04 s.03 3.48 0.88 0.81 1o.w e / i / e  oe.3 .4  42.9 .a50 e.731 4 5 . 9  017.2 39.0 i z a . o o  1.128 
MAR8 ARRIVAL DATE S 2450560 I l l  WAY 19971 I -. - _  
293 
1997 
INBOUND SW I NGBY 
294 
STOPOVER T l U E  3 60 D A Y S  i w r  INBOUND SWINGBY NIS310N DURATIOH : 440 O A Y S  
UARS ARRIVAL O A T €  f AE:Sy!$y . -," .--. -__ _ _  _ _  
LAUNCH ARRIVE SPEED1 R A l - ~ E C i l - ~ - l  - V-i -PSI-l-?iC~fN--SNA -THETI THE12 PERIH -APHEL--PSI 2 2 I 2 OECLP R A P  SPEED2 
DEPART SUNGBY SPEEO3 RA3 OECLS I S V 3 PSI 3 ECCEN SUA THE13 THE14 PERlH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEEC4 
WNGBY RETURN 3PEEO5 R A S  OECLS I 5 V 5 PSI I ECCEN SMA THE15 THE16 PERlH APHEL PSI 6 V 6 I 6 DECL6 R A 6  SPEEC6 
PROP AERO OVL O V A  EVA OVO EVR TYPE SUN $_SUN R%PPA-_lA E - - - I N C  -RAP OECLP ETA P E R I C  - _- 
MARS ARRIVAL DATE = 2450540 I 1 APR 1997) - ---- _. __-I
5- 870  5- sso . 3 i o  182.8 22.2 1.1 i . i r o  103.8 ,425 i . s m  313.0 480.5 .go3 2 . 2 3 8 ~  1 ~ 5 . 0  . re4  -4 .2  -31.8 ~ 6 9 . 8  .srz 
8 -  610 5- r30 .9  . m o  159.0 6 .3  -1.1 .mi  iis.8 ,419 i . zgr  2 i 9 . 5  321.1 , 6 7 6 ~  i . 9 i r o  7 1 . 1  1.406 1.8 6 . 9  331.6 .365 
5- 360 5- 550 .zgz 163.4 12.6 3.2 1.186 ioe.5 .444 1.649 318.2 475.7 ,917 2 . 3 8 1 ~  116.4 . r e 3  - 2 . 6  -26.9 210.3 -392 
5- 610 5- 737.0 .e74 151.2 6 . 1  - 1 . 5  . ro9 115.3 .466 1.315 eei .3  532.1 . m a  i .9290  81.4 1.410 1.9 8 . 6  328.6 ~ 3 1 0  
8- 730.9 5- 010 -365 337 .1  - 6 . 1  - 1 . 7  1.38'2 103.4 .443 1.191 315.2 453.5 *663 1 .718A 114.4 1.093 4 - 4  33 .1  92.5 *461  
21 .51  12.80 6 . 5 6  8.71 12.07 6.24 17.65 l / l / l  12.1 10.1 14 .1  .450 8.172 67.1 243.5 6 7 . 1  102.10 3.229 
5- 737.0 ¶- 820 -310  344.1 -10.0 -2.5 1.355 101.1 .382 1.097 318.5 457.2 .678 1.315A 111.7 1.060 4 . 8  35.0 102.2 a401 
21.56 12.31 6 . 2 2  9.25 12.61 6.09 16.30 l / l / l  7.6 13 .1  24.8 -624 4.639 5 1 . 7  247.7 ¶ l e 7  112.4D 2.282 
5- so0 5- s o  .282 186.2 7.8 2.3 1.201 101.4 .46s 1.742 323.6 4 i i . e  .mi 2 . 3 5 ~ ~  117.6 .eo4 -.a - 2 4 . 9  274.4 ,414 
I- 610 5- 745.4 .26r  is6.i 5.0  -2.0 ,713 214.8 .455 1.325 ezz.2 346.9 .IZZA i . 9 2 8 0  85.9 1.415 2.2 11 .1  s2i.i a 0 3  
6- r45.4 5- 830 .263 351.9 -15.6 -3.1 1.540 98.8 .339 1.048 324.2 459.7 ,693 1.403A 109.5 1.039 418 35.4 112.7 -355 












I L O . 3  5- 
370 ¶- 
620 ¶- 





t l . 1 2  
reo.8 .343 
m o  .so9 
154.3 -11.5 
162.4 8 . 5  
323.2 .3 
14.24 6.33 
188.3 3 1 . 0  
151.9 1.0 
337.9 - 5 . 9  
13.83 6 . 4 4  
184.1 15 .6  
156.6 6 .7  
345.1 -10.4 
11.91 5.74 
- 5 . 5  
- * a  

















































2 / l / l  
1.487 
1.204 
l / l / l  











1 7 . 7  9 .6  
s i 3 . r  405.7 
319.0 481.1 .925 2.160A 113.4 .760 
228.2 336.4 ,708A 2.0810 82.3 1.426 
319.3 416.2 .679 1.540A 111.9 1.065 
10.0 12.3 2 7 . 0  .a20 4.200 43.0 
0.0 - 8 . 6  966.9 
1.1 4 . 5  331.3 
3 . 3  es.9 74.1 
248.7 -26.8 71.8L 
-6.5 - 3 7 . 2  2 n . i  
1 . 7  6 .6  329.4 
4 .4  32.9 92.9 
1 9 4 3 . 2  56.0 108.20 
I -2.0 -27.9 2rs.o 
4 . 7  34.5 i 0z . r  
1.8 3.2 325.4 
1 2 4 6 . 3  43.8 118.40 






- 3 5 2  




HARS ARRIVAL DATE : t450110 I 1 UAY 1997) 
5- 340 5- ¶ T O  -274 131.6 2.1 4 3  1.111 104.2 ~ 3 3 9  1.324 299.2 505 .3  .E76 1.773A 105.0 .E90 3.6 -14.3 266.3 .e¶O 
5- 630 8 -  715.6 .418 163.6 6.5 - . 4  .755 126.4 .601 1.403 224.9 292.7 .56OA 2.2460 6 5 . 8  1 .427  1.8 3.8 329.3 .e04 
C1.34 3 ¶ . 8 7  5.89 3.47 8.85 9.90 C4.20 2 / l / l  23.8 5 . 1  13 .0  -165 8.862 172.2 t 4 6 . 2  -6 .3  71.4L L Z S ¶  
I- 715.0 I- 760 .eo4 316.4 2.0 .s 8.529 110.8 ,744 e . 4 i o  310.1 442.6 .e20 4 . ~ 1 8 ~  i z 3 . 9  1.271 2.7 25 .5  61.4 . re3  
I- 3 S O  5- 370  .e69 155 .6  - 5 . 6  -3.8 1 . l t l  103.4 ,343 1.351 304.0 500.4 .OS1 1.819A 106.5 .703 5.0 - 1 1 . 5  289.2 .e71 
3- 630 I- W 1 . C  .400 161.0 7.1 -.7 .769 124.8 ,575 1.449 228.0 305.3 .616A t .9810 70.6 1.435 1 .7  4.4 329.6 . I 1 3  
S- W l . 2  I- 790 .Si3 324.1 -3 - 1  1.471 108.1 .620 1.709 312.1 445.4 .636 C.783A 100.8 1.203 3.3 28.2 74.6 -627  ci.rs is.m 9.80 8.01 9.39 9.48 c i . 6 9  c / i / i  ct.6 5 . 7  6.8 .eze ie .8ro 142.9 ~ 4 7 . 1  -36.3 m . 6 ~  3.619 
295 
STOPOVER T I M E  60 D A I S  MISSION OURATION 8 480  D A Y S  
M A R S  ARRIVAL D A T E  : ZSSO510 
2 MAR 1997  
R A 1  - D E C L I ~ ~ - - ~ ? P S <  1-ECCEN SHA- THE11 THE12 P E R l H  APHEL-PSI 2 V 2 I 2 OECLZ R A 2  SPEED2 
OECL3 I 3 V 3 P S I  3 ECCEN SHA THE13 THE14 P E R I M  APHEL P S I  4 V 4 I 4 OECLl RA.4 3PEECd 
R45 OECLS I 5 V 5 P S I  I ECCEN SHA THETS THE16 PERIH APHEL P S I  6 V 6 I 6 DECL6 RA6 3PEE06 
AERO-_4_v& O V A  EVA ~ _ D ~ O E V R ~ _ f Y P E _ S U N _ A _ S U N  R.SPPP-;A - - E INC -RAP OECLP ETA PERIC 
1997 INBOUND SWINGBY 
M I ' R ~  ARRIVAL DATE = 24sos io  i e MAR i 9 9 n  -- --' 
12.7 - .2  
2.5 













4 .8  
2.5 
-2 ,s  





-- - - - 
LAUNCH A R R I V E  3PEEDl 
DEPART 3WNCBY SPEED3 























5 7 0  5- 
711.3 5- 
310 5- 
¶ 7 0  5- 
I 1 I . 2  s- 
510  . I 1 5  125.9 
711.3 . 2 1 7  179.1 
760 . 5 7 5  312 .1  
20.71 13.42 
5 1 0  .418 132.8 
717.2 -199  175.6 
790 .494 320.2 
e t .24  is.08 
-2 .6  1.116 112.0 .446 1.376 281.1 498.9 ,762 1.9901 113.8 ,691 3 .0  -11.1 
-.1 ,564 102.2 .117 1.095 191.9 281.4 .529A 1.6620 6 5 . 3  1.355 1 .9  4 . 1  
1.0 1.489 110.7 .673 1.878 307.7 446.5 -614 3.142A 122.6 1.223 2 . 6  21.1 
7.28 10.65 4.66 22.94 2 /1 /1  20.9 4 .0  16.9 .182 6.811 173.5 247.7 -4 .4  
-3 .4 1.133 111.7 .462 1.442 281.1 493.3 -776  2.107A 116.2 . T I 5  3.9 -14.9 
-.I .567 102.4 .482 1.127 194.1 292.9 .583A 1.6700 6 9 . 1  1.364 2.0 5 . 1  
8.16 11.52 4 . 2 1  20.79 2/1/1 18.1 5.7 12.4 .246 9.268 1 5 7 . 5  250.3 -21.2 
. I  1.443 i 0 6 . i  .579 1 .498  309.4 448.9 .mi 2 . ~ 6 s ~  i i 9 . 8  1.168 3.3 2 0 . 2  
- MARS ARRIVAL DATE = 2450520 ( 1 2  MAR 1997) -- . - 
240.3 -319  
S28.9 .57s 
63.2 -675  
75.8L 1 . 0 5 7  
244.0 . . I52  
331.7 ,494 
72.5 . I 9 1  
74.OL L.038 
300 5- 





520 -392  126.0 
711.9 .E30 176.4 
780 ~ 5 7 9  312.7 
19.14 13 .26  
520 ~ 3 9 1  132.9 
717.8 a214 172.4 
790 -497  320.7 
20.09 12.84 
-2.3 1.106 111.0 .422 1.334 261.0 5 0 3 . 3  e711 1.897A 110.9 .677 2.7 -15.4 242.2 e289 
- . 2  .577 105.8 .122 1.101 195.7 281.1 .S28A 1.6810 8 5 . 2  1.358 1.9 4 . 1  329.6 -579  
1.0 1.495 110.7 .682 1.936 308.2 445.9 .615 3.256A 123 .0  1.230 2 .6  2 5 . 2  63.5 ~ 6 6 1  
6.48 9.86 4 . 9 9  23.11 2/1/1 23.3 4 . 1  17.1 . l 7 9  6 . 7 1 0  173.6 248.7 - 4 . 3  75.6L 1.023 
-2.8 1.120 110.6 -433 1.386 285.0 497.7 .706 1.986A 113.2 .697 3.4 -15.1 248.2 - 3 1 8  
-*I - 6 0 0  105.8 .487 1.138 198.2 293.3 .584A 1.6920 69.4 1.368 1.9 5 .0  332.3 a497 
- 1  1.447 108.1 .165 1 .523  309.8 448.4 ,631 2.415A 119.9 1.173 3.3 28.2 72.8 e596 




120 .394 139.2 
723.5 ,203 168.6 
800 - 4 2 5  328.4 
2 0 . I 3  12.63 
520 $406 1 4 4 . 1  
729.2 $195 165.3 
810 .362 335.6 
t l . 8 3  12.73 
-3.9 1.136 110.2 .447 1.449 289.1 492.2 ,801 2.097A 115.3 .719 4 .6  -13.9 249.6 ,349 
- . 8  .617 l O S . 8  ,460 1.166 200.5 304.7 .629A 1.7030 73.3 1.375 2.0 6 . 1  333.6 .42S 
- . 8  1.407 105.7 .103 1.500 311.7 451.4 .647 1.953A 1 1 7 . 0  1.125 4.0 30.9 6 2 . t  ,820 
8.09 11.46 4.33 19.03 2/1/1 18.0 7.9 10.2 .333 11.195 122.1 t 6 2 . 4  -S5.9 19.3C 5.397 
-6 .6  1.153 109.9 ,466 1.526 293.3 486.8 . e l l  2.238A 117.4 .743 7.4 -10.1 252.5 ,386 
-1.1 .631 105.9. ,441 1.189 202.8 315.8 .665A 1.7130 76.9 1.381 2.1 7.8 334.2 ,362 
- 1 . 7  1.375 103.4 .432 1.165 314.1 454.9 .661 l .668A 1 1 4 . 1  1.085 4 .6  33.5 91.6 .453 
9-10 12.46 4.15 17.44 2/1/1 18.1 10.7 14.3 .458 8 . 0 s )  0 4 . 2  t 3 8 . 4  8 4 . 2  93.3D 3.228 
330 S- 















MAR3 ARRIVAL DATE = 2450530 (22 MAR 1997) -- 
-2.0 1.098 110.1 .401 1.302 281.0 507.7 .780 1.823A 108.0 ,665 2.5 - 1 5 . 8  243.6 
-.2 ,595 109.7 .528 1.122 200.0 282.2 .529A 1.7140 6 5 . 1  1 .363  1.9 4 . 0  330.4 
1.0 1.500 110.7 .692 1.999 308.6 445.4 .616 3.382A 123 .1  1 .236  2.6 25.3 63.8 
5.78 9.16 5.47 23.29 2/1/1 26 .1  4 . 3  17.2 .177 6.699 173.6 249.4 -4 .3  7B.3L 
-2.4 1.110 109.6 .408 1.344 265.1 502.2 ,796 1.891A 110.2 .683 3 . 1  -15,s 248.1 
- . S  .618 109.4 .494 1.157 202.8 294.1 .586A 1.728D 69.4 1.373 1 . 9  4 .9  332.7 
-1  1 .451  108.1 .J92 1.549 310.2 447.9 .632 2.467A 120 .1  1.178 3.3 28.2 73.1 





























































































- . 6  
4 . 1  
-6 .3  
I .80  
-3 .1 1.124 109.1 .418 1.393 2 8 9 . 2  496.7 .e11 1.975A 112.4 .TO2 3.9 - 1 4 . 1  251.8 
-.8 .635 109.2 4 6 8  1.187 205.4 305.7 .632A 1.7450 73.4 1 .381  1.8 3 . 9  333.9 
- . 8  1.410 105.7 .507 1.313 312.1 451.0 ,647 1.979A 117 .1  2.128 3.9 30.9 82.4 
7.19 10.16 4 . 8 3  19.12 2 /1 /1  19 .6  7.8 9 . 8  .331 11.690 120 .6  262.7 -57.4 7B.6L 
-4.7 1.138 108.7 .432 1,452 293 .1  491.3 .e26 2.079A 114.4 .?23 S . 6  -12.4 254.9 a346 
-1.1 .648 109.1 .449 1.211 207.6 317.0 .668A 1.7550 77 .0  1.367 2.0 7.4 333.0 .363 
- 1 . 7  1.377 103.4 .435 1.172 314.4 454.4 ,662 1.683A 114.2 1.087 4.5 33.3 91.9 ,459  
8.01 11.38 4.66 17.50 2/1/1 18.5 10.5 13.9 ,455 8 . 2 3 6  00.9 t41 .5  80.9 94.9D 3.2S6 
MARS ARRIVAL DATE = 2450540 t 1 APR 1997) -____._ 
5- 300 5- 540  
S- 600 S- 713.2 
I- 7is.e 5- 780 
5- 310 S- 540 
5- 600 5- I l 8 . 9  




18 .81  13.66 
14.2 








5 . 1  




-6 .2  
7.21 
-8.4 








- . 5  
. l  
S.76 
-2.5 - . e  - . a  
8 .40  
















































.383 1.276 281.1 
,537 1.150 204.9 
.TO2 2.071 309.0 
23.47 2/ l / l  29.3 
.386 1.311 285.1 
.SO4 1.188 208.1 
.S99 1 .578  310.6 


























































1 . 5 O O A  









9 . 8 6 7  
109.5 





8 .321  
113.3 
8 0 . 8  
111.6 
4.663 




















S 8 . l  - 
2.4 
1 .9  








3 .9  
t 8 4 .  2 
4. )  
1 .9 
4.5 
2 4 3 . 0  
7.3 
2 .0  
4 .9  
248.7 
-15.6 
4 .0  
2 s . 3  
-4.4 




- 1 1 . 3  
5.8 
30 .8  
-61  - 4  
-13.8 
7 . 1  
33.2 
75.4 
- 9 . 4  
9 . 1  
35.3 




























2 5 5 . 6  
332.6 
63.0 
63.  5L 






















5- 320 5- 540 
5- 600 5- 724.5 
s- rc4.1 5- 800 
.s93 1.351 m 9 . 3  
.479 1.220 210.9 
. S l 2  1.328 312.4 
19.21 2 /1 /1  21.8 
.402 1.397 E93.6 
.461 1.245 213.3 
,439 1.181 314.8 
17.57 W i l l  19.7 
.415 1.452 290.1 
.448 1.264 215.D 
.378 1.089 317.9 
18.23 2/1/1 20.5 
5- 330 5- ( 4 0  
3- 600 5- 73O.t 









9- 340 5- I 4 0  
5- 100 5- r3e.3 






























5 5 0  
713.9 
?8O 
.342 126 .1  14.7 - 1 . 5  1.085 108.6 ,368 1.256 281.1 516.7 
.312 187.6 4 . 9 .  - . 3  .653 118.0 ,550 1.195 210.5 285.3 
,592 314.7 2.3 1.0 1.512 110.7 -714 2.156 309.5 444.1 













2 .2  -11.4 
1.6 S . 9  
2 . 7  2 5 . 4  
t 4 9 . 3  , - 4 . 1  
. e 1 5  
.192 
. 7 0 3  
















12.0 -1.7 1.094 107.0 
5.7 - .6  .674 117.0 
- 3  ~1 1.459 106.1 
7.01 5.14 8.52 6.10 
.368 1.285 285,3 511.3 
-518 1.236 214.0 297.7 
,607 1.611 311.0 446.8 
t 1 . 3 1  2/1/1 2 8 . i  5.6 
,812 















2 .6  -1S.6 
1.8 4.6 
250.0 - 2 3 . 0  
3.1 -15.6 
1.8 5 . 6  
3 .9 30.7 
270.3 -69 .1  










8 . 5  -2.1 1.105 107.3 
8.1 - . 8  .69D 116.3 
-2.4 - . 8  1.416 105.7 
6.85 5.70 9.08 6.43 
.319 145.8 3.9 -2.7 1.116 106.6 .377 1.355 293.9 500.6 
-280 159.0 6.3 -1.1 .701 111.8 .479 1.297 219.5 321.1 
,361 331.1 - 6 . 1  -1.7 1.382 103.4 .443 1.191 315.2 453.5 













5 5 0  
730.8 
610 
S- 340 I- 550 
S- 610 5- 137.0 





.OS9 1.936A.110.4 .710 5.4 
.702A 1.9290 61.4 1.410 1 . 9  
,678 1 . 5 1 5 A  111.7 1.060 4 .8  
24.8 .624 4.659 31.7 247.7 
1.865A 108.6 













35.0 l O L . 2  
51.7 112.40 
- 2 . 3  263.9 
11.7 321.1 
3S.4 112.7 













































1.397 t98 .4  495.4 
1.315 221.3 332.7 
1.097 318.5 457.2 
2/1/1 20.4 13 .1  
5- 350 S- S50 
5- 745.4 5- 8.50 
s- a l a  s- 745.4 
,351 
.26? 
.P I3  
























1.447 303.0 490.3 .874 L.02OA 112.1 ,727 11.0 
1.325 222.2 346.9 .?22A 1.928D 8 5 . 9  1.413 L.L 
1.048 324.2 459.7 .693 1.403A 109.5 1.039 4 . 8  
2/1/1 26.4 11.0 40.9 .e68 2 . 8 6 t  4P.S 248.3 -
l S . 2  
S.8  
2 . t  
8.86 









I t 3 . 9 1  
ATE f 2410160 (21  I IPR 1997) 
.BOO 1.881A 9 9 . 8  ,847 Le1 
.147A 1.9950 65.4 1.401 1.8 
.619 3.9144 123.7 1.260 2 . 1  
l S . O  .i60 7.674 175.0 t 4 0 . 3  
- 1 5 . 1  246.3 
3.9 330.4 
1 5 . 1  64.9 
-5.L 72.9L 
-1s.r 25t?.S 
4 . S  331.3 









e . 7 0 ~  
9- 300 5- 560 
I- 620 3- 714.r 
5- 714.7 8-  I80 
I- 310 I- 580 
S- a20 3- 7L0.5 




15 .51  
1.240 281.1 521.2 
I 1.271 217.1 288.3 
2.267 310.1 443.4 




















1 ta .40 
296 
1997 INBOUND SWINGBY 
-- . . .  
LAUNCH A R R I V E  I P E E C l  
DEPART 8WNGDY IPEEC3 
IUNCBY RETURN IPEEC5 
PROP 
5 -  320 5- 160 ,308 
5- 820 5-  7 2 5 . 8  .33Z 
5 -  7 2 5 . 8  5-  800  . 4 3 2  
19.22 
- - . . .. . . - 
5- 330 I- 560 .299 
5- 620 5- 731.6 ,323 
19.16 
5- w . 6  5- n i o  .367 
R A l  
R A S  














9 .5  
6.9 
- 2 . 3  
6.52 
5 . 5  
7 . 0  
- 1 . 9  
6 .36  
I 1  
I 3  
1 3  
O V A  
- 1 . 7  - .9 
-.I 
5.08 
-2 .2  
-1 .2 
-1 .6  
5.60 
V I  
v 3  










P S I  1 ECCEN SMA THETI THE12 
PSI 3 ECCEN SMA THE13 THE14 
P S I  5 ECCEN SMA THE15 THE16 
OVO EVR TYPE SUN A SUN R 
l 0 6 . i -  ,353 1.292 289.7 510.6 
120.0 ,920 1.350 224 .1  312.9 
101.7 .a24 1.365 313.3 449.3 












13 .1  
APHEL PSI 2 
APHEL PSI 4 
APHEL PSI 6 
- A  E 
1.747A 101.0 
2.0520 7 4 . 3  
2.081A 1 1 7 . 1  





MISSION OURATlON : 4 8 0  C A Y S  
M A R 3  ARRIVAL C I T E  2 4 S 0 5 6 0  
21 APR 1997 
v 2  
v 4  










I 2 OECL2 R A Z  SPEECZ 
I 4 OECL4 R A 4  SPEEC4 
I 6 OECL6 RA6 SPEEOI 
R A P  OECLP E T A  CERIC 
2 .8  - 1 5 . 1  257.1 .e34 
1 . 7  5 . 4  331 .1  ,432 
3 . 9  1 0 . 7  63.4 ,536 
313.2 - 0 0 . 2  9 0 . 0 0  4.431 
3 .3  - 1 5 . 1  261.1 - 2 5 5  
1.7 6.6 329.4 e367 
4 .4  32.9 9 2 . 9  ~ 4 6 6  
243.2 56 .0  108.20 L .953  
105.8 .355 1.322 294.2 5 0 5 . 4  
119.3 .SO4 1.377 226.5 324.5 
103.3 -448 1.204 315.8 452.8 
7.39 17.75 21111 23 .8  9 . 8  
5- 3 4 0  1- 560 -294 151.2 - . 3  - 3 . 1  1.119 lOS.1 ,360 1.356 298.8 500 .3  .868 1.645A 107.6 -699 4 .3  -13.5 264.4 - 8 7 7  
3- 620 5- 738.1 .316 156 .6  6 . 7  -1.5 . 7 4 5  118.6 ,492 1.394 228.2 336.4 .108A 2.0810 8 2 . 3  1.428 1.8 8 . 2  325.4 a311 
5- 738.1 5- 820 .311  345.1 -10.4 -2 .4  1.359 101 .1  .368 1.109 319.3 456.2 .679 1 . 5 4 O A  111.9 1.065 4 . 7  34.5 102.7 .406 
19.61 13.45 6.25 6 . 1 6  9 .54  7.19 16.41 2 / 1 / 1  21 .7  12.5 21.0 .620 4.280 43.8 246.3 43 .8  118.40 L.034 
5- 350 5- 560 .298 154.3 -11.5 - 5 . 5  1.131 104.3 .367 1.395 303.5 495.3 .e82 1.907A 109.3 *713 6.8 -0 .6  266.9 ~ 3 0 4  
5- 020 5- 7 5 0 . 0  ,304 156.0 5 . 1  -2 .2 .744 117.6 .478  1 .391  228.4 355 .3  . 7 2 7 A  2.0560 88.5 1.428 2.1 11.1 313.5 ,262 
5- 7SO.O 5- 630 ,262 355.1 -14 .1  -2 .7 1.353 90 .3  .357 1.085 327.7 456.1 .698 1.472A 110.2 1.065 4 .3  33 .3  114.7 .370  
20.07 13.20 6.33 6.87 10.21 6 .86  15.62 2/111 22.6 12.6 48.6 .e75 2 . 4 2 8  32.9 24S.O 32.9 137 .30  1 . 2 5 0  --_______ MARS ARRIVAL DATE I 2 4 5 0 5 7 0  t 1 WAY 1997) ___ 
9- 300 5- 170 .320 126.2 1 5 . 6  -1.1 1.076 107.6 -345 1.228 281.1 525.0 a 8 0 5  1 .65 lA  9 7 . 2  
5- 830 5- 715.6 .416 163.6 6 . 5  - .4  , 7 5 5  126.4 ,601 1.403 224.9 292.7 e5601 2.2460 65 .0  
8-  111.6 S- 180 .604 316.4 2.2 .9 1.529 110.8 .744 2.419 310.7 442.6 ~ 6 2 0  4.218A 123.9 
20.49 16.75 6 . 7 6  3.74 7.14 9 .98  e4.20 2 /2 /1  4 2 . 2  5 . 1  13 .0  -165 0.662 
.646 2.0 - 1 4 . 1  246.0 . f 7 7  
1 .427 1 . 0  3.0 329.3 ,604 
1.271 2.T L 5 . 5  65.4 -123  
172.2 ~ 4 6 . 2  - 8 . 3  7 i . a  r . m c  
I- 310 S- I 7 0  .306 133.2 13.2 -1.2 1.084 106.7 .339 1.248 285 .1  120.6 .82S 1.672A 99.4 .e56 L.3 -%5.4  L52.8 -194 
3- 7 2 l . L  I- 190 .513 324.1 .3 .l 1.471 108.1 .628 1.709 312.1 44S.4 .636 L.?83A 120.0 1.203 3 .3  20.2 74.6 . s e t  
20.09 15.9T 6 . 4 9  4.12 7.52 9.48 91.69 W l / l  35.7 1 . 7  6.8 .228 16.070 142.9 147.1 -36.3 72.61. 3.619 
5--3eO 5- 570 .e93 139.9 10.3 -1.4 1.092 105.9 .337 1.271 289.9 515.4 .e43 1.699A 101.4 
I- 630 5- 726.0 .SO7 159.0 7.4 - .9  .780 123.T .S56 1.401 232.0 317.3 .659A t .3100 71.0 
s- 630 1- rz i .c  .a00 161.0 7 . 1  - . r  .769 1 2 , . 0  .SEI 1.449 228.6 501.3 . 6 i 6 ~  c.2810 70.6 1.435 i . 7  4 . 4  se9.s . s i 3  
I- 7~1.e I- eoo .435 331.6 - 2 . 3  -.? 1.425 105.8 ,533 1.594 314.0 440.1 ,651 c.iSe.A 117.7 
19.01 15.37 6.25 4.54 7.93 9.12 19.60 e / i / i  30.8 7.2 8 . 0  . s i 7  i4 .249  
I- eso 5- 73t .o . s i 8  157.4 7.4 -1.2 .7e7 120.1 ,542 ;.ma 2 3 6 . 2  329.1 . ~ B Z A  c.3270 79.2 
I)- rsc.8 I- 610 .369 338.9 - 5 . 7  -1 .6 1.390 io3 .s  .4s7 i .ees 3 i e . s  4 ~ 1 . 8  .os6 1 . 7 8 4 ~  114.8 
3- S I 0  5- 570 a263 146.1 6.8 -1 .7 1.101 101.1 .337 1.296 294.5 S10.3 - 0 6 0  1.733A 103.3 
19.87 14.89 6 . 0 1  4.99 0.38 8 .63  17.90 W l / l  26.6 9.1 17.6 .441 6.535 
.ea7 2 . 5  -15 .8  es0.e .e12 
1 .441  1.6 5.E 320.1 a436 
1.140 3.9 3 0 . 6  6 3 . 9  .643 
86.6 t 3 6 . 4  68.8 101.50 4.190 
1.445 1.6 6.3 328.1 .369 
1.104 4 .3  32.6 93.5 .47L 
. w e  z.9 - i s . s  262.7 .LSO 
4 5 . t  ~ 4 e . e  13.2 iis.90 t . 4 4 3  
(I- a40 5- 870 .e74 is1 .6  t.i -2.3 i,i%i i 0 4 . t  ,339 1 . ~ 4  c99.e 50s.s .e76 1 . 7 7 3 ~  101.0 .os0 3.6 -14.5 ~ 6 6 . ~  .ti0 
I- ea0 I- T39.* .a66 156.4 7.1 -1.1 .790 191.9 ,529 1.519 231.5 341.? .71SA L.3200 83.7 1.440 1 . 7  7.6 3LO.6 .Si5 
8- 78m.e I- 6LO .313 346.6 -9.9 -P.3 1.306 100.9 .SO0 1.131 320.6 414.8 ,681 1 . 5 0 l A  l l t . 3  1.073 4 . 8  33.9 105.1 .*I4 
19.90 14.43 S.69 5.47 8.85 8.54 16.10 t/1/1 t S . 8  11.7 81.4 -814 3.69C 54.8 844.3 34.6 lL6.50 1.6S4 
297 
STOPOVER TIME Z 60 0113 1991 INBOUND SWINGBY MISSION OURATION I 320 D A Y S  
MARS ARRIVAL OAT€ i 2 4 5 0 5 1 0  
2 MAR 1991 
LAUNCH ARRIVE--SPEECl R A l  OECLl I 1 V 1 PSI  1 ECCEN SUA THETl THETI! PERIH APHEL PSI 2 V 2 I 2 OECL2 R A Z  SPEC02 
SWNG8Y SPEED3 R A 3  OECL3 1 3 V 3 PSI  3 ECCEN SUA THE13 THE14 PERIH APHEL PSI  4 V 4 1 4 DECLl RA1 SPEED4 
RETURN SPEECS R A 5  OECLS I 5 V 5 PSI  5 ECCEN SMA THET5 THET6 PERIH APHEL PSI  6 V 6 I 6 OECL6 Rt6 S P E E D 6  __ PROP AERO OVL O V A  -EJA--DVO_--EVR_- 1JPE SUN A-SUN R-KLPPA-_ - A  E INC RAP OECLP ETA PERlC 
MARS ARRIVAL DATE = 2450510 I 2 MAR 19971 --- 
_. I . .- 
-- - -  
I- 260 5- 510 .433 94.9 
5- 7 1 1 . 3  5- 760 . 5 7 5  312 .1  
18.30 13.83 
5- 510 5- 111.3 . 217  179.5 
I- 270  5- 510 .424 103.0 
5- 5 7 0  5- 7 i l . 2  .I99 175.6 
3- 117 .2  5- 790 .494 320.2 
18.21 13.21 
' 5- 260 5- S i 0  ,418 110.9 
5- 5 1 0  5- I23.0 - 1 8 1  171 .8  
5- 123.0 5- 800 ,423 327.9 
18.53 12.81 
5- 290 5- 5 1 0  .415 118.6 
¶ -  570 5- 728.6 ,179 168.3 
S- 128.8 5- 810 .361 335.2 
19.03 12.56 
5- 300 5- 510 .415 125.9 
5- 134 .1  5- 820 .309 342.0 
19.72 12.44 
a- 5 1 0  5- 734.1 . i i 4  165.3 
5- 310 5- 510 .418 132.8 
5- 510 5- 141.4 ,170 162.1 


























5- 260 5- 
5- 580 5- 
5- 1ii.o J- 
s- 270 5- 
5- 580 5- 
s- 717.8 5- 
5- 280 5- 
5- 5 0 0  5- 










.423 95.0 19.8 
.230 176.4 1.2 
.579 312.7 2.4 
11.99 13.95 8.96 
.411 103.0 19.0' 
,214 172.4 2.0 
.491 320.7 -4 





- 1 . 7  
- . 5  
. l  

































































.427 1.206 266.0 
,517 1.095 191.9 
.673 1.878 307.7 
22.94 2/1/1 43.3 
.425 1.239 269.7 
.482 1,127 194.1 
,519 1.498 309.4 









.428 1,277 213.4 510.4 
.455 1.153 196.2 304.2 
,498 1.288 311.4 451.9 
18.95 2/1/1 29.4 8 . 0  
.435 1.322 277.2 504.6 
.435 1 . 1 7 5  198.0 315.1 
.429 1 . 1 5 1  313.8 455.3 
17.38 2/1/1 24.6 10.9 
.446 1.376 281.1 498.9 
,420 1.192 199.5 325.9 
.311 1.012 316.8 459.2 
16.09 2/1/2 20.9 14.3 
.462 1.442 285.1 493.3 
,409 1,204 200.6 337.1 
.324 1.019 321.2 463.1 




16.9 . r12 
. S 8 3 A  
.631 
12.4 























.61S 1.3 -11 .0  
1.355 1.9 4.1 
1.223 2.6 2 5 . 1  
173.5 247.7 -4.4 
.630 1.8 -13 .0  
1.364 2.0 5 . 1  
1.188 3.3 28.2 
151.5 250.3 -Zl.2 
1.823A'108.6 .649 2.0 -14.2 
1.6780 73.3 1.312 2.0 8 . 3  
1.929A 116.8 1.121 4.0 31.0 
.336 10.913 122.0 262.5 - 5 5 . 8  
1.8911 111.3 .670 2.4 -14.9 
1.6860 76.8 1.378 2.2 8.1 
1.653A 114.0 1.082 4.8 33.6 





.691 3.0 -15.1 
1.382 2.4 10.6 
1.050 5.1 36.0 
08.2 L48 .1  68.2 
2.107A 116.2 .115 3.9 -14.5 
1.6960 83.6 1.386 2.8 14.9 
1.349A 108.8 1.020 5.4 31.6 










































e.  394 





 MARS ARRIVAL O A i E  = 2450520 (12 MAR 1997) --- - -- - -- 
-1 .5 1.063 113.3 ~ 4 1 8  1.193 265.7 526.1 ,695 1.692A 99.6 .608 1.3 -10.3 215.9 ,191 
- .2 .577 105.8 ,522 1.105 195.7 281.5 .528A 1.6810 65.2 1.358 1.9 4.1 329.8 .S79 
1.0 1.495 110.1 .682 1.936 308.2 445.9 ,615 3.256A 123.0 1.230 2.6 25.2 63.5 .e81 
4.05 1.44 4.99 23.11 2/1/1 48.9 4.1 1 7 . 1  .IT9 6.710 173.8 248.7 -4.3 15.6L 1.023 
-1.6 1.072 112.5 .412 1.221 269.5 520.4 .711 1.724A 102.8 .623 S.6 -52.7 224.8 .2il 
-.I .600 105.8 .487 1.138 198.2 293.3 .584A 1.6920 69.4 1.368 S.9 5.0 332.3 .497 
e l  1.447 108.1 -585 1 . 5 ~ "  dJ9.8 448.4 .631 2.415A 119.9 1 . 1 7 3  3 . 3  28*2  7 2 . 8  .590 
4.53 7.92 4.59 20.92 2/1/1 39.9 5 . 6  12.4 .E44 9.246 158.0 250.8  -20.6 73.6L 2.009 
a402 110.9 1 1 . 7  -1.7 1.082 111+9 ,412 1.253 273.3 514.6 .737 1.769A 105 .7  .640 1.9 -14.6 231.9 . i?S5 
.e03 168.6 2.5 -.e .617 105.8 .460 1.166 200.5 304.7 .629A 1.7030 73 .3  1 . 3 7 5  2.0 6.1 333.8 -42s 
-425 328.4 -2.5 -.6 1.407 105.7 .SO3 1.300 3 1 1 . 1  451.4 .647 1.953A 117.0 1.125 4.0 30.9 82.2 .520 
11.92 12.80 8.48 5.11 8.50  4.33 19.03 2/1/1 33.0 1.9 10.2 .333 11.195 122.1 262.4 -55.9 19.3L 3.397 
5- 280 5- 520 ,396 118.6 15.8 
5- 580 5- 129.2 ,195 165.3 2.6 
5- IZ9.2 5- 810 .362 335.6 -6.4 
18.27 12.50 8.34 
3- 300 5- 520 .392 126.0 13.2 
5- 180 5- 135 .2  .190 162.6 2.2 
5- 1 3 5 . 2  I- 820 .I09 342.4 -11.1 
18.79 12.31 8.27 
-1.9 1.095 111.4 .415 
-1.1 .631 105.9 .441 
-1.1 1 . 3 7 5  103.4 .432 
5 . 1 7  9.11 4.15 17.44 
-2.3 1.106 111.0 ,422 
-1.5 .640 105.9 .426 
8.48 9.86 4.04 18.13 
-2.7 1.349 101.3 , 3 1 3  
1.290 277.1 508.9 
1.189 202.6 315.8 
1.165 314.1 454.9 
2/1/1 21.6 1 0 . 1  
1.334 281.0 503.3 
1.207 204.2 326.8 
1.071 317.2 458.8 
2/1/1 23.3 14.1 
.755 1.825A 108.4 .658 2.3 
.665A 1.7130 76.9 1.381 2.1 
.661 1.6681 114.1 1.085 4.6 
14.3 ,458 8 .055  84.2 238.4 
.Til 1.897A 110.9 .e71 2 . 1  
.693A 1.7210 80.2 1.306 2.3 
.675 1.479A 111.3 1.052 5.1 
23.6 ,628 4.894 66.1 249.1 
-15.1 257.6 ,261 
7.8 334.2 ,362 
33.5 91.6 .413 
84.2  93.30 3.228 
-15.4 242.2 .e89 
10.1 332.8 .309 
3 5 . Y  101.2 .394 
66.1 103.00 2.445 
5- 310 9- 520 .391 132.9 9.8 -2.8 1.120 110.6 .433 1.386 285.0 497.1 ,786 1.986A 118.2 .691 3.4 - 1 5 . 1  246.2 ..318 
5- 580  5- 142.0 -181 160.3 .B -2.1 -647 105.9 .415 1.219 205.3 338.6 .713A 1.726D 83.8 1.389 2.6 13.9 328.5 .285 
3- 142.0 5- 830 .E65 349.2 -17.2 -3.4 1.331 99.2 .326 1.022 321.6 462.6 .689 1.3551 108.9 1.028 S.3 37.3 111.0 .344 
19.46 12.21 8.25 7.25 10.83 3.96 lS.10 2/1/1 20.1 17.2 37.2 .e58 3 . 1 3 1  57.2 251.4 5 1 . 2  111.30 1.834 
MARS ARRIVAL DATE : 2450930 (22 MAR 19971 _- 
5- 260 5- (I30 ,418 95.1 20.0 -1.4 1.060 112.9 .4lS 1.183 265.5 530.3 .697 1.669A 96.6 .605 S . 3  -9.3 214.1 .118 
5- 590  5- 112.5 , 250  173.3 2.5 - .2  ~595 109.1 ,528 1.122 200.0 282.2 ,529A 1.1140 65.1 1.363 1.9 4 .0  330.4 .563 
I- 7 l t . 6  5- 780 ,583 313.3 2.4 1.0 1.500 110.7 .692 1.999 308.6 445.4 .616 3.3821 123.1 1.236 2 . 8  25 .3  63 .8  .688 
11.98 14.28 8.80 3 . 7 1  1.10 5.47 23.29 2/i/i 55.4 4.3 17.2 8.699 173.6 249.4 -4.3 1 3 . 3 ~  1.009 
9- 270 5- 530 ,400 103.1 19.2 
5- 500 3- 718.5 .234 109.3 3.4 
5- 1 1 8 . 3  5- 790 ,499 321.3 . 3  
1 1 - 6 2  13.53 3.44 
-1.5 1.068 112.0 ,402 1.207 269.3 524.6 .I22 1.692A 99.9 ,618 1.5 -12.1 224.2 . 1 9 Z  
-.I .618 109.4 ,494 1 . 1 5 1  202.8 294.1 .586A 1.7280 69.4 1 .373  1.9 4.9 3 3 2 . 1  ,499 
e 1  1.451 108.1 ,592 1.549 310.2 447.9 .632 2.467A 120.1 1.118 3.3 28.2  73.1 .601 
4.09 7.48 5.09 21.04 2/1/l 45.1 5.6 12.2 ,241 9.416 158.1 L 5 l . O  -20.6 13.2L L.029 
3- 280 5- 530 .368 111.0 11.9 -1.6 1.017 111.2 .398 1.234 273.2 519.0 .743 1.725A 102.8 .633 1.8 -14.0 232.3 ,213 
5- $90 5- 124.0 ,224 165.7 3.9 - .E  ,655 109.2 .468 1.181 205.4 3 0 5 . 1  ,6321 1.7430 13.4 1.381 1.9 5.9 533.9 ,426 
I- I 2 4 . O  5- 800 ,426 328.9 -2.5 - . E  1.410 101.7 . 5 0 7  1.313 312.1 451.0 .647 1.979A 117.1 1.128 3.9 30.9 82.4 . 5 2 3  
17.59 13.01 8.18 1 .58  7.91 4.83 19.12 2/1/1 37.1 1.8 9.8 . 331  11.690 120.6 262.7 -57.4 79 .6L  5.534 
9- 290 5- 530 , 3 1 9  116.7 16.1 
5- 590 5- 729.7 . 217  162.1 4.1 
5- 729.1 I- 610 .363 336.1 -6.3 
11.60 12.65 7.99 
5- 300 5- I 3 0  , 3 7 3  126.0 1 3 . 1  
5- 590 I- 7 3 5 . 7  ,212 160.2 3.6 
5- 7 3 3 . 7  5- 020 ,310 342.9 -11.3 
10.17 12.40 1.85 
3-  310 5- I 3 0  ,369 133.0 10.6 
I- 742.1 5- 830 ,264 349.7 -16.0 
18.61 LZ.22 7 .18  
9- 390 5- 142.1 ,208 158.4 2 . 7  
-- . - - - _-. __ 
1- 260 5- 540 .412 95.3 
5- 600 5- ri3.t ,211 iro.3 
I- 1 1 3 . 2  5- roo , 5 8 7  314.0 
10.30 14.86 
5- 110 5- 540 .392 103.2 
5- $00 5- 116A .262 160.5 
11.76 14.Q4 
5- 110.9 5- reo .so2 321.9 
5- 260 S- 540 .311 111.0 
5- 800 5- 724.5 .252 163.2 
5- r24.5 3- 800 ,428 329.4 
11.58 13.46 
5- 200 5- 540 .365 118.1 
5- 600 5- 730.8 .245 160.5 
I- 180.1 5- 010 ,364 336.6 
17.64 13.04 
6- $00 5- 736.5 .e40 156.5 
5- 73I.S 5- 820 .310 343.4 
11.86 l2.W 













-- _- MARS ARRIVAL DATE : 2450540 I 1 A M  1991) 
- 1 . 1  1.086 110.6 
-1.1 ,648 109.1 
-1.7 1.311 103.4 
5 . 1 5  8.53 4.66 
-2.0 1.098 110.1 
-1.5 .658 109.0 
-2.6 1.351 101.2 
5 - 7 8  9.16 4.53 
-2.4 1 . 1 ~ ~  io9.a 
-2.0 .664 108.8 
-5.3 1.333 99.1 













2 7 7 . 1  
207.6 


































1.768A 1 0 5 . 5  ,649 2.1 
1.7550 7 1 . 0  1.387 2.0 
1.6831 114.2 1 . 0 8 1  4.5 
.455 8.236 80.9 241.3 
1 .8231  108.0 -665 2.5 
1.489A 111.4 5.054 5.0 
.627 4.926 62.8 L 4 9 . I  
1.89lA 110.2 .683 3 . 1  
1 . 1 7 0 0  84.2 1.395 2.5 
1.365A 109.0 1.030 5.2 
.E61 3.134 53.8 L51.1 
i.7640 8 0 . 1  1.591 2 . 1  
20.2 -1.3 1.057 
3.8 - . e  .620 
2.3 1.0 1.SO8 
8.69 3.45 6.85 
59.4 -1.4 1.064 
4 . 0  -.I .642 
. 3  .1 1.455 
6.21 3.72 1.12 
18.2 -1.4 1.072 
5.1 - . 8  .659 
-2.5 -.8 1.413 
1.94 4.12 7.52 
16.5 -1.5 1.081 
5.3 -1.1 .612 
-6.2 -1.7 i.319 
7.69 4.61 8.00 
14.9 -1.7 1.091 
5.1 -1.5 .680 
-11.0 -2.6 1.353 
7.49 5.16 8.54 
11.3 -Z.O 1.101 
4 . 1  -2.0 .686 
-16.4 -3.2 1.336 

























,406 1.175 265.2 534.4 
,537 1.150 204.9 283.3 
. I O 2  2.071 309.0 444.8 
L3.41 $?/ill 62.7 4 . 4  
.394 1.196 269.1 528.9 
.504 1.188 208.1 295.6 
,599 1.578 310.6 447.4 









~ 213.1 523.3 
I 210.9 307.3 
I 312.4 450.5 
41.9 1.6 
1 2 7 7 . 0  517.1 
, 213.3 318.7 
314.8 414.0 
34.8 10.3 
e383 1.276 281.1 512.L 
,448 1.264 2S5.0 330.0 
.378 1.089 317.9 457.8 
16.23 2/1/1 29.3 13.4 
-386 1.311 285.1 106.7 
,437 1.276 316.1 342.8 
.339 1.035 3L2.9 461.L 




































l S 7 . S  250.8 
1.690A 100.0 ,629 1.8 
1.8040 13.8 1.389 1.9 
2.0081 117.2 1.132 3.9 




A 5 3  8.321 
.642 2 . 0  
1.395 1.9 
1.090 ' 4.5 
75.4 243.0 
1.165A 105.1 .6S7 2,4 
1.8300 80.8 1.399 2.0 
1.500A 111.6 1.051 4.9  
.e25 4.865 58.1 L48.1  
1.8171 101.4 .61t e.6 
1.6340 84.8 1.403 2.3 
1.318A 109.L 1.053 S . 0  
.864 S.OS5 49.0 C I O . 1  
-15.0 238 .1  
7.4 333.9 




35 .5  101 .4  
62.8 105.00 
- 1 1 . 5  t46.l 
13.0 327.2 
36.9 111.4 
5 3 . 1  114.10 
- 8 . 0  
4.0 
25.3 





















































. t e e  
,264 
* 14 I 
I . a 3 1  
298 
STOPOVER T I M E  : 60 D A Y S  
-- - .. 
LAUNCH A R R I V E  SPEED1 R A l  OECLl 
DEPART SUNGBY SPEED3 R A 3  OECL3 
OUNGBY RETURN SPEEDS R A 5  OECLS 
I- 370 I- 140 . 3 3 3  180.5 1 1 . 3  
¶- 600 5- lb4 .2  .23S 156.9 4 . 0  
I- 744.2 5- 890 .e62 356.8 61.9 
21 .91  12.13 1 . 0 3  
PROP AERO- OVL - - -  
._ __ 
5- 280 1- 550 .409 95.5 20.4 
5- 610 I- 713.9 .312 167.6 4 .9  
5- 713.9 5- 180 .59P 314.7 2.3 
19.01 15.74 8.64 
5- 270 5- 5 5 0  .386 103.3 1 9 . 1  
5- 610 5- 719.5 ,297 164.2 5 . 1  
5- 719.5 5- 190 . S O 5  322 .5  . 3  
18.27 14.84 8 . 1 4  
5- 280 5- 550 a368 111 .1  18.5 
5- 610 1- 725.1 - 2 8 1  161.3 6 . 1  
5- 725.1 5- 800 .430 330.0 - 2 . 4  
17.92 14.18 7 . 7 5  
1991 INBOUND SWINGBY MISSION DURATION * 5PO D A Y S  
UARS ARRIVAL DATE = 2450540 
1 APR 1997 
I 1 V 1 P S I  1 ECCEN SUA THE11 THE12 PERIH -APHEL PSI 2 V 2 I 2 OECLZ R A 2  SPEEC2 
I 3 V 3 P S I  3 ECCEN SUA WETS THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEED4 
I 1 V 5 PSI 5 ECCEN SUA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 DECL6 RA6 OPEED6 
._ O V A _EVA- O~D---~VR -TYPE SUN A SUN R KAPPA - - A  E -_INC R A P  OECLP ETA PERlC 
4 .6  1.189 104.8 .470 1.688 312.4 4 7 5 . 4  ,894 2.482A 118.0 . l e 9  - 3 . 1  -29 .2  267 .1  ,411 
-2.0 .686 111.7 .437 1.216 216.2 343.6 .119A 1.8340 8 5 . 0  1.403 2 .3  12.5 324.5 .262 
10 .6  1.258 95.0 ,173 .OS6 324.6 523.0 .708 1.004A 93.5 .918 -10.7 -33.7 101-0 a203 
9.19 13.11 1.10 12.63 1/1/2 8.9 78.8 54 .6  .818 2.180 72.4 300.9 -46.6 67.SL 1.036 
MARS ARRIVAL DATE 2450550 (11  APR 19911 - _. . 
-1 .2  1.055 112.6 .403 1.169 264.8 5 3 8 . 5  .698 1.6401 91 .0  ,604 1 . 3  -6 .4  2 0 8 . 0  -155  
- . 3  ,653 118.0 .350 1.145 210.5 285 .3  .S38A 1.8530 6 S . l  1.383 1.8 3 . 9  330.8 m592 
1.0 1 ,512  110.7 .714 2.156 309.5 444.1 .618 3.69SA 123.5 1 .251  2 .7  21.4 64 .5  - 7 0 3  
3.27 6.68 7.10 23.61 2/1/1 70.9 4.6 16.2 .172 7.091 113.4 249.3 - 4 . 7  74.OL 1.045 
-1 .2  1.061 111.3 .388 1 .181  268.9 533.1 .727 1.648A 94 .3  .615 1 . 5  -10 .2  220 .7  -163  
- . 6  ,674 111.0 .518 1.236 214.0 297 .1  .595A 1.8110 6 9 . 1  1.393 1 . 8  4 . 8  332.3 . B O 5  
. l  1.459 108.1 .601 1.611 311.0 446.8 .634 2.588A 120.4 1.188 S.3 28 .2  73.7 a611 
3.43 6.84 6.70 21.31 21111 51.9 3.6 10 .6  ,236 10.788 156.0 2 5 0 . 0  -23.0 12.2L C.306 
-1 .3  1.068 110.3 .377 1.206 212.9 521.6 .752 1.663A 97.S .626 1 . 7  - 1 2 . 9  231.1 .177 
- . 8  .690 116.3 .495 1.210 211 .1  309 .1  .64lA 1.8990 73.8 1.401 1.8 5.6 132.6 . 4 3 0  
- . 8  1.416 105.7 ,517 1.344 312.8 450.0 .649 2.039A 117.3 1.136 3 . 9  30.7 83.0 . I S 1  
3.14 1.14 6 .43  19.31 2 /1 /1  41.4 1 . 5  8.4 .325 13.625 108.4 L70.S -69.1 83.5L 4.104 
5- 290 5- 5 1 0  .354 118.1 16.8 -1.4 1.076 109.L . 3 l l  1.231 217.0 522.2 .114 1.681A 100.0 ~ 6 3 6  2 . 0  -14.5 239.4 -195  
5- 610 5- 730.9 .e80 159.0 6 . 3  -1 .1  ,101 115.8 .419 1 .291  219.5 321.1 .616A 1.9170 11.7 1.406 1 . 8  6 . 9  331.6 -365  
S- 730.9 5- 810 .365 43:.1 - 6 . 1  -1 .7 1.382 103.4 .443 1.191 315.2 453.5 ,663 1.718A 114.4 1.093 1 . 4  33 .1  92 .5  ~ 4 6 1  












- 1 . 5  
-2.5 
4.61 
- 1 . 1  
-2.0 






1.085 108.6 .368 1.256 281.1 516.7 .794 
,109 115.3 .466 1.315 221.3 332.1 .702A 
1.355 101.1 .382 1.097 318.5 451.2 .618 
8.00 6.09 16.30 2/1/1 33.0 1 3 . 1  24.8 
1.094 101.9 .368 1.285 285.3 511.3 .a12 
. l i s  114.8 .455 1.325 222.2 346.9 -122A 
1.340 98 .8  -339  1.048 324.2 459.7 -693  
8.12 5 .92  15.31 2 /1 /1  28 .1  1 5 . 0  4 0 . 9  
1.186 102.5 .444 1.649 318.2 475 .1  .917 
. T i 2  114.4 ,451 1.322 222.0 3 5 5 . 0  .726A 
1.260 9 4 . 1  .168 .e58 330.6 528.7 . T i 4  
12.61 5.82 12.64 1 /1 /2  7.6 84 .5  59.1 
- MARS ARRIVAL DATE 2450560 (21 APR 199 
1.118A 102.4 .651 2 . 2  -15.4 2 4 5 . 9  .el5 
1.9240 81.4 1.410 1.9 8 . 6  3 2 8 . 6  .310 
1 . 5 1 5 A  ll1.l 1 . 0 6 0  4.0 35 .0  102.2 .401  
,624 4.659 51.1 2 4 1 . 7  51.7 112.40 E . 2 8 2  
300 5- 5 5 0  .342 126.1 
610 5- 737.0 ,214 157.2 
73r.O 5- 820 .Si0 344.1 
17.91 13.30 
310 5- 5 5 0  .332 133.2 
610 5- 745.4 .267 156 .1  
74S.4 5- 830 .263 351.9 
18 .06  12.93 
300 5- 5 5 0  .292 183.4 
750.1 5- 900 . 250  359.9 
21.28 12.03 
610 1- 7 5 0 . 1  .e63 156.0 
- 
1 4 . 1  
6 . 1  
-10.8 
7.20 
1 2 . 0  





64 .5  
6 . 2 2  
1.158A 104.6 .665 2 . 6  -15.8 251.3 ,236 
1.9280 8 5 . 9  1.413 2.2 1 1 . I  321.1 .e63 
1.403A 109.5 1.039 4 . 8  35.4 112.7 , 3 1 5  
.E68 2 . 8 6 2  42.5 248.5 42.5 124.90 1 .617  
2.381A 116.4 J 8 3  - 1 . 6  -28.9 212.3 ,392 
1.9180 88 .4  1.413 2.4 13.9 315 .3  ,251  
1.002A 9 2 . 3  .916 -11.0 -36.0 100.6 .204 
,958 2.026 70.0 2 9 0 . 9  - 4 2 . 3  302.20 .984 - . __. 7) 
5- 260 5- 560 .409 95.7 20.7 -1.1 1.054 112.7 .403 1.16s 264.3 542.6 .696 1.634 88.3 .606 1.3 - 4 . 8  204 .1  e l51  
5- 620 5- 114.1 .359 165.4 5 .8  - . 3  .697 122.2 .S70 1.271 217 .1  288.3 .547A 1.9950 65.4 1.401 1.8 3 .9  330.4 - 5 9 1  
5- 714.7 5- 780 .591 3 1 5 . 5  2.2 . 9  1.520 110.8 . le1 2.261 310.1 443.4 .619 3.914A 123.7 1.260 2 .7  2 5 . 5  6 4 . 9  .712  
20.11 16.99 8.64 3.18 6 .59  8 .35  23.91 2 / i / l  7 9 . 1  4 . 8  15 .0  ,168 7.614 113.0 248.3 - 5 . 2  72.9L 1.125 
5- 270 5- 560 . 383  103.5 20.0 
5- 620 5- 720.S .343 162.4 6 . 5  
5- 120.3 5- 190 .so9 323.2 .3 
19.19 15.91 8.08  
5- 280 5- 560 .361  111.2 18 .8  
5- 620 5- 1 2 5 . 0  .332 159.9 6 . 9  
5- 725.0 5- 800 .432 330.7 -2.3 
18.65 15.22 7.61 
-1.1 1,059 111.2 .384 1.181 268.6 537.3 .728 1.634A 91 .7  ,615 1 .5  -8 .9  2 1 1 . 7  
- . 6  .111 120.9 .541 1.315 220.9 300.9 .604A 2.0250 70 .1  1.410 1 . 7  4.5 331.3 
. l  1.464 108.1 .616 1.653 311.5 446.2 .633 2.671A 120 .6  1.195 3.3 28.2 7 4 . 1  
3.22 6.63 7.91 21.48 2 /1 /1  65.6 5.6 9 . 1  .232 12.657 152.3 248 .1  -26.8 11.8L 
-1 .1  1.065 110.0 .370 1.199 272.8 532.0 . 1 5 5  1.642A 9 4 . 1  .625 1 .7  -11.9 229.3 
- . 9  .129 120.0 .520 1.350 224.1 312.9 .649A 2.0520 14.3 1 .411  1.1 5.4 331 .1  
- . I  1.420 105.7 .524 1.365 313.3 449.3 .650 2.08lA 1 1 1 . 5  1.141 3 . 9  30.7 85 .4  
3.43 8.83 1 .61  19.44 2 /1 /1  53 .8  7.4 7.8 ,322 14 .171  9 5 . 0  313.2 - 8 0 . 2  9 0 . 0 0  







5- 290 5- 560 
5- 620 5- 751.6 
5- 731.6 5- 810 
,344 118.8 17 .2  -1 .2  1.012 108.9 .36¶ 1.218 276.9 526.6 ,179 1 .6581  97 .3  .638 1.9 -13.9 238.8 - 1 1 1  
.323 157.9 7.0 -1 .2  .739 119.3 .SO4 1 .311  226.5 324.5 .683A 2.0720 18.3 1.422 1 . 1  6.6 329.4 .367 
.S67 337.9 - 5 . 9  -1 .6 1 . 3 8 5  103.3 ,448 1.204 315.8 452.8 ,664 1.144A 114 .6  1.098 4.4 32.9 92.9 .466 
8.39 14.64 7.25 3.75 7.15 7.39 11 .15  2 /1 /1  44.5 9 . 8  1 5 . 1  .446 1.61s 56.0 2 4 3 . 2  56.0 108.20 L . 9 5 3  
5- 500  5- 160 
5- 620 5- 138 .1  
5- 738.1 5- 820 
5- 310 Y -  560 
5- 020 5- 150.0 
5- 7 5 0 . 0  5- 830  
.?)SO 126.2 15.2 -1 .3  1.080 108.1 . 3 5 5  1.240 281.1 521.2 ,800 1 .68 lA  99.8 .64T 2 . 1  -15 .1  246.3 .195 
.316 156.6 6 . 1  - 1 . 5  .145 118.6 .492 1.394 228.2 336.4 .FOBA 2.0810 82 .3  1 .426  1 .8  8 .2  325.4 .311 
,311 345.1 -10.4 -2 .4  1.359 101.1 ,388 1 .109  319.3 456.2 .619 1.540A 111.9 1.065 4 . 1  34.5 102.7 .406 
8 .30  1 4 . 1 5  6.90 4.14 1.54 7.19 16.41 2 l l / l  37.2 12.5 2 1 . 0  .620 4.280 43 .0  Z46.3 43 .8  l l 8 . 4 D  L.034 
,318  133.2 12 .6  -1.5 1.089 101.3 .352 1.265 285.4 5 1 5 . 9  . E l 9  1. l lOA 102.0 .659 2.4 -15.7 252 .3  .214 
.304 156.0 5.1 -2 .2 ,144 117.6 ,418 1 .391  228.4 3 5 5 . 3  . 1 2 1 A  2.0560 88.5 1.426 2 . 1  11.7 3 1 3 . 9  ,262 
.E62 3 5 5 . 1  -14 .1  -2 .1  1.353 98 .3  , 1 5 1  1,085 121 .1  456.1 .698 1.1726 110.2 1.055 4 . 3  33 .3  114.7 . 310  
8.18 13 .50  6 .12  4.59 7.98 6.80 15.62 2/1/1 31.6 12 .6  48 .0  .a15 2.428 32.9 2 4 5 . 0  S 2 . 9  131.30 1.250 
- UARS ARRIVAL OATE = 2450170 ( 1 MAY 1991) -
-1 .0  1 . 0 5 3  112.8 ,405 1 ,162  263 .1  546.5 .691  1.632 85.6 
- . 4  .l55 126.4 .601 1.403 224.9 292.7 .56OA L.2460 65.8 
.9 1.529 110.8 .144 2 .419  310.7 442.0 ,620 4.218A 123.9 
5 - 1 8  6 . 5 8  9.98 04.20 2 f1 /1  88.8 5 . 1  13.0 .165 6.662 















260 5- 110 
630 5- 715.0 
715.0 5- 700 
270 5- 570 
630 5- 7 e i . r  
7 z i . t  5- roo 
eoo 5-  5 1 0  
630 5-  726.6 
726.0 5-  800 
200  1- (IO 
630 1- 732.8 
I S L . 8  1- 010 












-2 .8  
3.8 
2 5 . 5  
- 6 . 3  
2OD.  0 
329.3 
65.4 
I 1 . 4 L  
20 .9  
6 . 5  
2 . 2  
0 .89 





.400  101.0 
. I 1 3  2124.1 
eo.80 11.51 
20.L 
1 .1  
. 3  
6.03 
- 1 . 0  1.017 111.1 .382 1.116 208.2 541.1 , 1 2 7  1.625 8 9 . 1  
- . I  .709 124.6 . 1 7 5  1 .449 e28.6 305.3 .616A t .2810  70.8 





1 . 5  
1 . 7  
3 . 3  
247.1 
1 . 1  
1 . 0  
3.9 
236.4 
1 .6  
1 .e  
4 .s  
L4L.L 
-7 .3  
4 . 4  
- 3 6 . 3  







. B e 7  
3.619 3.09 6.49 9.48 L1.69 2 / l / l  74.1 5 . 7  6.8 .226 16.810 
. 3 5 1  111.4 
. 3 8 1  150.0 






-1.0 1.063 109.1 .365 1.192 272.5 536.3 , 7 5 1  1.626A 90.1  
- .9  . l 6 0  123.7 . 5 5 6  1.405 232.0 511.3 .659A 2.3100 15.0 
3.19 6.59 9.12 19.60 2 / l / l  61.1 7.2 8 . 0  .317 14.249 





- 1 0 . 0  
5 . 2  




05 .9  
101.50 
,131 
. 4 $ 6  
, 5 4 3  
4.198 
, 3 3 1  110.0 







-1.0 1.069 106.0 ,553 1.209 
-1 .2  .lo7 122.7 .142 1.109 
-1.6 1.390 103.3 .451 l.ZL5 
3.4L 6.62 8.83 11.90 L / l / l  
, 216.0 531.1 .TO2 1 .6551  94.0 
1 2 3 4 . L  329.1 .692A 2.3270 79.2 
316 .1  411.6 .666 1.104L l l b . 6  
I 261.1 5LS.8 e001 1.651A 97.L 
1 2 3 5 . 1  341.7 - 1 1 5 1  L.3220 83.1  
320.6 414.6 -681  1.561A 112.3 
411.L 11.7 31.4 .E14 3.69L 





- 1 3 . 2  
0 . 3  
32.6 
4 S . L  
237.4 
9 3 . 5  
l l S . 9 0  
3 m . i  
* 1 8f. 
,369 
, b 72 
e . 4 4 3  
800 5- 510 
830 5- 139.9 
78@.* 9- 020 








-1.1 1.076 107.6 .341 1.2LO 
-1.5 .TOO 191.9 ,509 1.510 
-L.3 1.366 100.9 .398 1.131 
8 . r4  1.14 0.54 16.50 LIII~ 
.646 
1.446 
1 .o r5  
84.0 
2.0  
1 .7  
4 .6  
t 4 4 .  3 
- 1 4 . 1  
7.0 
33.9 
84 -6  
L 4 6 . 0  
3CO.6 
10s.  f 






STOPOVER TIUE 00 D A Y 8  1997 INBOUND SWINGBY MXSSION OURATXON 560 O A Y O  
NARS ARRIVAL DATE : 2 I S O S l O  
2 WAR 1997 
LAUNCH ARRXVE OPEEOl--RAl -OE&l-^i--l -3 i 'PSI  1'rCCEN 'ha*- 'THE11 THETZ PERIH APHEL--PSI 2 - V  2 I 2 OECL2 R A 2  8PEEC2 
DEPART SUNGBY SPEED3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL P S I  4 V 4 1 4 OECL4 R A 4  SPEEOI 
SWCBV RETURN SPEEDS R A S  OECLS I 5 V 5 PSX 5 ECCEN SNA THE15 THETI PERIH APHEL PSI 0 V 0 X 6 OECL6 R A O  3PEEC6 
1-NC - R A P  DECLP ETA PERIC 
9- 220 5- 5 1 0  .527 62.9 1 8 . 1  -1.8 1.040 119.2 .494 1.115 250.2 5 4 4 . 5  .563 1.866 0 5 . 6  . I S (  .2 6.9 165.8 -189 
9- 570 5- 712.3 -217 179.5 - .2  - . l  .564 102.2 ,517 1.095 191.9 281.4 .529A 1.6620 65.3 1.355 1.9 4 . 1  320.9 s- 711.8 5- 700 - 5 7 5  312.1 2.5 1.0 1.489 110.7 .673 1.878 307.7 446.5 .614 3.142A 122.0 1.223 2.6 2 5 . 1  6 3 . 2  - 0 7 5  
20.07 16.00 11.40 4.01 7.41 4.66 22.94 2 / 1 / 1  97 .1  4.0 16 .9  .182 6 . 8 1 1  173.5 247.7 - 4 . 4  75.8L 1 . 0 5 7  
~ _ _ _  .~ 
_I
__. PROP AERO O _ V _ L - O y A  €VA-U-CVO EVR TY-!-SUN A-SUN R-((APPA - A  
UARS ARRIVAL DATE = 2450510 I 2 MAR 1997) - - - - _ _  - 
9- 230 5- 5 1 0  .491 70.7 1 9 . 1  -1 .6  1.045 117.2 .466 1.133 254 .5  539.2 ,605 1.661A 90 .7  ,568 - 5  1.6 180.6 ~ 1 7 5  
9- 5 1 0  5- 717.2 .199 175 .6  .I - . 5  .587 102.4 .482 1.127 194.1 292.9 . 33A 1.6700 69.5 1.364 2.0 5 . 1  3 3 l . t  .494 
5- 717.2 5- 790 ,494 320.2 e 4  . l  1 . 4 4 3  108.1 .579 1.498 309.4 448.9 ,631 2.365A 119.0 1.160 3.3 2 0 . 2  72.5 - 5 9 1  
16-49 14.79 10.55 3.70 7.10 4.25 20.79 2/211 81.4 5.7 12.4 .246 9 . 2 6 8  157.5 250.3 -21.2 74.OL 2.036 
5- 240 5- 510 e465 7 8 . 7  19.8 -1 .6  1.052 115.7 .446 1.154 258.5 533.5 .639 1.669A 95 .1  .S02 a 8  -3 .7  194.9 . I 7 0  
5- 570 5- 723.0 .187 171.8 1.0 - .E  .604 102.7 .455 1,153 196.2 304.2 .628A 1.6780 73.3 1.372 2.0 0 . 3  333.5 -423  
9" 723.0 5- 800 -423  327.9 - 2 . 6  -.E 1.404 105.7 .498 1.288 311.4 451.9 .646 1.929A 116.8 1.121 4 . 0  31.0 81.9 * S t 8  
17-03  13.90 9.93 3.73 7.13 3 .91  18.95 2/1/ l  66.3 8.0 10.5 .!36 10.913 122.0 202.5 - 5 5 . 8  79.6L 3.527 
5- 250 5- 510 a446 86.6 20.0 -1.6 1.059 114.5 .434 1.178 262.3 527.8 .667 1.689A 99 .1  -597 1.1 -7 .9  207.2 -189  
5- 570 5- 728.8 ~ 1 7 9  168.3 1.0 -1.1 .617 102.9 .435 1.175 198.0 315.1 .664A 1.6860 10.8 1.378 2 .2  0 .1  334 .0  -302  
5- 720.0 5- 810 -361  336.2 -0.6 -1.6 1.373 103.4 .429 1.157 313.8 455.3 .661 1.653A 114.0 1.082 4 . 0  3 3 . 6  91.4 a450 
I 7 9 2 8  13.28 9 .49  4 .01  7.40 3 .79  17.38 2 / 1 / 1  53.4 10.9 14.7 .460 1.827 85.7 234.5 8 5 . 6  92.70 S.l*O 
5- 260 5- 510 ,433 94 .9  19.7 -1.6 1.068 113.7 .427 1.206 266.0 522.0 -691  1.721A 102.5 -613  1 .3  -11.0 217.0 e209 
5- 570 5- 734.7 -174 165.3 .4 -1 .6 .e26 103.1 .420 1.192 199.5 325.9 .691A 1.6920 80.1 1.382 2.4 10.6 333.0 *SO9 
I- 734.1 5- 820 ~ 3 0 9  342.0 - t 1 . 6  -2.7 1.348 101.3 .371 1.072 316.8 459.2 .675 1.470A 111.3 1.050 5 . 1  3 6 . 0  100.9 ,392 
17.31 12.85 9.18 4 . 4 7  7.86 3.67 16.09 2 /1 /1  43.3 14.3 24.0 .629 4.800 60.2 248.7 6 8 . 2  101.8D 2.394 
9- 270 5- 110 -424 103.0 18.8 -1.7 1.078 113.1 .42S 1.239 269.7 516.2 .112 1 .7661  105.7 .630 1.6 -13.0 224.0 e 2 3 5  
3- 5 7 0  5- 741.4 - 1 7 0  162.7 -1.3 -2 .2  .633 103.1 .409 1.204 200.6 337.1 .712A 1.6960 8 3 . 6  1.386 2 . 8  1 4 . 9  3 2 9 . 1  e 2 0 5  
5- 741 .4  5- 830 .265 348.7 -17.5 -3.15 1.330 9 9 . 2  .324 1.019 321.2 463.1 .689 1.349A 108.8 1.026 5.4 3 7 . 0  110.8 -343 
17.61 12.56 8.97 5 . 0 5  8.44 3.59 15.07 2/1/1 35.4 17 .6  37.8 .E56 3.091 59.7 251 .1  S9.6 109.60 1 . 7 9 0  
5- 320 5- 510 ,426 138.8 2 . 7  -5 .0  1 . 1 5 1  111.5 .482 1.524 289 .1  467.8 ".79O 2.258A 118.4 .741 5.7 -12.6 247.2 e587 
5- I 7 0  5- 730.4 .172 163.7 -.4 -1.9 .631 103.1 .413 1.199 2 0 0 . 2  332.6 .704A 1.6950 82.1 1.384 2 . 6  12.0 331.2 - 2 8 2  
5- 730.4 5- 880 .282 353 .5  60.7 11.3 1.257 95.9 .180 .E56 319.6 5 1 7 . 1  .702 1.0101 9 4 . 8  ,921 -10.8 -31 .5  101.0 ,212  
21.77 12.63 9.02 9.13 12.49 3.62 12.75 2/1/2 16.8 73.0 50 .6  . 7 5 5  2.342 76.4 311.5 - 4 9 . 5  75.OL 1.013 _________ MARS ARRIVAL DATE 2450520 112 WAR 1997) 
5- 220 5- 520  . I 3 7  63.4 18.2 -1.7 1.039 119.8 .503 1.113 249.3 547.9 .553  1.673 82.1 -556  - 2  8 . 3  102.4 - 1 9 9  
5- 580 I- 711.9 .e30 176.4 1.2 - .2  .577 105.8 .522 1.105 195.7 281.5 .528A 1.6810 6 3 . 2  1.358 1 . 9  4 . 1  329.8 -579  
5- 711.9 5- 160 .579 312.7 2.4 1.0 1.495 110.7 .682 1.936 308.2 4421.9 .615 3.256A 123.0 1.230 2.6 25 .2  03.5 - 6 8 1  
20.87 16.64 11.65 4.23 7.62 4 .99  23 .11  2/1/1 105.2 4 . 1  17 .1  .179 6 . 7 1 0  173.6 248.7 - 4 . 3  75.6L 1.025 
5- 230 5- 520 .495 7 1 . 0  19.3 -1 .6  1.044 117.4 ,469 1.129 253.8 542.9 .600 1.659 87.4 .507 - 5  3 .4 178 .6  a170 
5- 580  5- 717.0 .214 172.4 2.0 - . 5  .600 105.8 -487 1.138 198.2 293.3 .584A 1.6920 69.4 1.360 1 .9  5 . 0  332.3 .497 
5- 7 1 7 . 0  5- 790 .497 320.7 .4 .1 1.447 108.1 .385 1.523 309.8 448.4 .631 2.415A 119.9 i . 1 7 3  3 .3  28.2 12.0 ,196 
18.93 15.22 10.63 3.70 7 . 1 0  4.59 20.92 2 f l / l  9 0 . 3  5.6 12.4 ,244 9.248 158.0 2 5 0 . 6  -20.6 73.0L 2.009 
5- E 4 0  5- 520 .464 78.9 19.9 - 1 . 5  1 .049 115.6 .445 1.148 2 5 8 . 0  537.5 .637 1.658A 9 2 . 0  . S 8 0  -8 -2.0 191.3 -109  
5- 560 5- 723.5 .e03 168.0 2 . 5  - . 8  ,617 105.8 .460 1.166 200.5 304.7 ,6291 1.7030 13 .3  1.375 2.0 6 . 1  333.8 -425  
5- 723.5 (I- 800 .425 328.4 -2 .5  - . 8  1.407 106.7 .SO3 1.300 3 1 1 . 7  451.4 ,647 1.953A 117.0 1.125 4 . 0  30.9 82.2 ~ 5 2 0  
17.78 14 .22  9 . 8 9  3.56 6.96 4.33 19.03 2/1/1 74.6 7 .9  10.2 -333  11.19s 122.1 262.4 - 5 5 . 9  79.3L 3 . 3 9 1  
5- 250 5- 520 .441  86.9 20.1 - 1 . 5  1 . 0 5 k 1 1 4 . 3  .428 1.169 261.9 531.9 .669 1.669A 96.0 ,593 1.1 -0.7 204.0 e l75  
5- 300 5- 729.2 ,195 165.3 2.6 -1.1 .631 105.9 .441 1.189 202.6 315.8 .665A 1.7130 76.9 1.381 2 .1  7.0 334.2 e 3 0 2  
9- 7E9.2 5- 010 .362 331.6 -0.4 - 1 . 7  1.375 103.4 .432 1.16s 314.S 454.9 .661 1.668A 114.1  1.085 4 . 0  3 3 . 5  91.6 .453 
17 .21  i ~ . s i  9.35 3.70 7.10 4 . 1 5  17.44 2/1/1 60.5 10.7 14.3 ,458 8.0~s 84.2 23.3.4 8 4 . 2  93.30 a .22e 
I- 200 5- 520 .423 9 5 . 0  19.8 - 1 . 5  1 .063 113.3 .418 1.193 265.7 526.1 .E95 1.692A 99.6 .008 1.3 -10.3 215 .9  ,191  
5- SOO S- 735.2 ,190 162.0 2 .2  - 1 . 5  ,640 105.9 ,426 1.207 204.2 326.8 .693A 1.1210 80.2 1.386 2 . 3  1 0 . 1  332.8 -309 
5- ?35,2 S- 020 ,309 342.4 -11 ,s  -2.7 1.349 101.3 ,373 1 . 0 7 1  317.2 458.8 .075 1.479A 111.3 1.052 l . 1  35.7 1Ol.P ,394 
1 7 . 0 5  13.00 8.96 4.05 7.44 4.04 16.13 W l / l  48,9 14 .1  23.6 .828 4 . 8 9 4  66 .1  249.1 00.1 103.00 E.44S 
5- 270 5- 510  - 4 1 1  103.0 19.0 -1.0 1.072 112.5 ,412 1 2 2 1  269.5 5k0.4 . P i 7  1 724A 102.8 823 1.0 -12 .1  224.0 . e l l  
5- 580 5- 742.0 .187 160.3 - 9  -2 .1  .647 105.9 . I 1 5  1:219 205.0 '336.6 .713A 1:7260 6 3 . 8  t :389  2.0 1 3 . 9  328.5 ,265 
5- 142.0 5- 030 .265 349.2 -17.2 - 3 . 4  1 .351  99 .2  .326 1.022 3 2 1 . l  462.6 .689 1.355A iO8 .9  1.020 S.3 37.3 111.0 .544 
1 7 - 1 6  12.63 8.08 4 . 5 3  7.92 3.96 1S.10 2 / t / 1  39.9.S t l - 2  37 .2  .a58 3 . 1 3 1  57.2 251 .4  S7.2 211.30 1 . 8 3 4  
9- 320 5- 520 .394 139.2 4 .0  -3 .9  1.136 1lO.P ,447 3.449 289. l  f i92.2 .801 2.097A 115.3 .719 4 . 6  - 1 3 . 9  249.6 -349  
5- 500 5- 738.0 .188 161.3 1 . 7  -1.8 644 1 0 5 . B  .420 l , Z I 4  204.9'332.9 ,704A 1 724D 02 1 1.388 2 .4  11.8 3 8 1 . 0  ,284 
20.39 12.30 8 . 3 0  0.09 11.40 3.99 12.78 2/1/2 18.C 73.1 52.0 .743 2 .202 76.S 311.5 - 4 9 . 9  75.2L .e52 
5- r w . 0  I- 880 ,284 353.9 0 i . o  i i . 5  i :257 05 .8  . i 8 0  ,850 319.7 '517.0 .702 ~ : O I O A  94:e . g z i  -11.0 - 3 1 . 1  101.0 ,214 
5- 3 3 0  5- 520 ,400  144.1 - 4 . 5  -6 .0  1.153 109.9 ,466 1.520 293.3 486.1 .a15 2.230A 
J- SOO 5- 743.8 ,186 159.9 a3 -2.3 .640 105.8 .413 1,221 201.3 331.7 .717A 1.1260 
U- 743.0 I- 890 ,256 356.0 60.8 10.3 1.258 95.1 ,173 .85$ 3 2 4 . P  S23.3 .707 1.004A 
L l .B2  i 2 . 5 2  0 .50  9.10 12.40 3.94 12.55 2/1/2 l8.S 78.7 5 0 . 3  ,910 - __ __ __ -. - . - _ _  MAR8 ARRIVAL OlTE : ?450530 122 MAR 1997) - 
S- 230 S- 130 ,502 71.4 19 .1  - 1 . 0  1.043 117.0 ,475 1.127 253.0 5 4 0 . 5  ,592 1.662 
5- 190 1- 710.8 . 2 3 4  109.3 3 .4  -.I ,018 109.4 .494 l . p S 7  Z02.8 294 .1  .588A 1.7280 
5- 710.3 5- 790 .499 321.3 - 3  . I  1 . 4 1 1  108.1 . I 9 2  1.149 S10.2 447.9 ,632 P.467A 
19.10 1 1 - 8 8  10.79 3 - 6 2  7.22 5.09 21.04 2/14; 98.9 1 .6  1 2 . 2  -241  
117.4 .745 7 .4  
0 4 . 7  1.390 2 . 8  
93.4 .918 -10.3 
2.355 72.7 3 0 3 . 2  
-10 .1  252 .5  
1 5 . 1  326.9 
- 3 3 . 1  101.0 
- 4 8 . 1  85.3L 
84 .2  .569 .I 
69.4  1.313 1.9 
120.1 1.178 3.3 
9.416 i 5 a . i  2 ~ 1 . 0  
__ - ... . __ 
5 . 1  l 7 t . 8  
4.9 332.7 
28 .2  73.1 
-20 .6  7J.2L 
- 3 8 0  
-256  
.196 





5- e 4 0  5- 5 5 0  .465 79.2 20 .1  - 1 . 5  1.046 115.7 .446 l . l i 3  257.4 S l I . 3  .634 1.653 88 .9  .560 .8  - . l  1 6 7 . 3  . l e 6  
5- 590 5- 714.0 $ 2 2 4  165.7 3.9 - .8  .635 109.2 ,468 1.1#7*205.4 305.7 ,632A 1.7430 73.4 1 .381  1.9 5.9 331.9 *426  
5- r L 4 . O  9- 800 e426 328.9 - 2 . 5  - . 8  1.410 105.1 .SO1 1.323 312.1 A S l . 0  ,647 1.979A 117 .1  1.128 3.9 30.9 82.4 . S 2 3  
18.2S 14.75 9.92 3 - 1 9  8.90 4 .83  19.12 e l l / ¶  03 .4  7.8 9 .8  .331 11.690 120.6 2 0 2 . 7  - 5 7 . 4  7 9 A L  3 . 5 3 4  
5- 2 S O  5-  530  .437 8 7 . 1  20.3 - 1 . 4  1.053 114.1 .425 
¶ -  590 5- 7 e 9 . 1  ,211  1 0 2 . 1  4 . 1  -1.1 .648 109.1 .449 
a- 12s.1 5- 0 t o  ,383 3 m . i  -6 .3  - 1 . 7  1.377 103.4 ,435 
1 1 . 4 3  is.94 9.28 3.49 6 .89  4.66 i7 .10  
9- 200 I- I S 0  ,416 9S.l 20.0 -1.4 1.060 112.9 .411 
5- 590 3-  755.1 .212 160.2 3.8 - 1 . S  .658 109.0. .43$ 
8- 735.1 I- 820 3 1 0  342.9 -11.3 -2.8 1 .351  101.2 -375 
1 r . 0 0  13.35 0.80 3.71 7.10 4 - 5 8  16.18 
1.162 261.5 535.9 ,668 1.655A 9 3 . 0  .592 1.1 - S . 2  201.0 , 1 0 5  
1.211 207.0 317.0 .660A 1.1510 77.0 I . 3 0 7  2.0 7.4 533.9 ,313 
1 . i 7 2  3 1 4 . 4  4 5 4 . 4  ,662 1.683A 114.2 1.087 4 . 5  31 .1  91 .9  , 4 5 5  
l 2 / 1 / 1  68 .3  10.5 13 .9  . I 5 9  8 .258  80.9 t 1 1 . 9  80 .9  91.90 3 .296  
i . 1 8 3  265.3 530.3 ,691  1.6691% 98 .6  .6OJ 1 . 3  - 9 . 3  2 l d . l  a 1 7 4  
I 1.230 ZO9.3 328 .1  ,6931 1.7640 80.) 1.391 E . l  9 . 0  33t.l a 3 1 0  
, 1.082 317.S 458.3 .676 1.489A 111.4 1.054 5 .0  3 5 . 5  101.4 e390 
l 2 / 1 / 1  5 5 . 4  13.8 23.4 ,627 4.926 82.0 249.1 02.8 105.00 L.460 
5- 270 5- 5 3 0  .400 103.1 19.2 - 1 . 5  1.068 112.0 .do2 1.207 269.3 521.8 . I 2 2  1.692A 9 9 . 9  .610 1.1 -12.1 224.2 , I 9 2  
5- 'J90 5- 7A2.1 -208  150.4 2.7 -2 .0 .664 108.8 .424 1.242 210.5 340.9 . 7 l S A  1.7700 84 .2  1.395 2 .5  13 .0  327.E 4266 
I- 74L.7'5- 030 ,164 349.7 -16.9 -3.3 1.333 99.1 .328 1.027 322.1 462.0 .690 1 . 3 0 5 A  1 0 9 . 0  1 .030  5 . 2  36 .9  111.4 
18.99 12.90 0.44 4.09 7.48 4.46 15 .14  2/1/1 45 .1  16.7 37.2 ,861 3.134 5 3 . 8  251 .1  1 3 . 7  l l A h l 0  1 . 8 3 7  
5- 330 B- 530 ,370 144.9 - . 6  -4.7 1.138 108.1 .432 1.452 295.5 49 f .3  ,826 2.079A 114.4 ,123 9.6 -12.4 2rtr.9 ,340 
3- 590 5- 743.9 ,208 158.1 2.4 -2 .1  .66S 108.7 .423 1.244 210.6 342.4 .718A 1.7700 84 .8  1.391 2.3 13.7 326.0 2 5 8  
5- 143.9 5- 090 .250 350.3 61.2 10.4 1.258 91.1 .113 .E56 324.4 $23.2 .708 1.004A 93.4 .918 -10.4 -33.3 101.0 : t o o  * 
20.25 12.24 1.80 8.01 11.38 4.44 12.58 2/1/2 18.5 78.8 S2.3 .SO1 2.269 72.7 301.5 -46.5 86.OL 1.142 0 










230 5- 5 4 0  .S12 71.9 19.7 
600 ?I- 1 1 8 . S  .262 160.5 4 .6  
718.S 5- I 9 0  ,502 322.9 . 3  
EO.86 10.81 11.04 
E40 I- 840 ,469 79.5 2 0 . 3  
600 9- 1 t4 .5  ,252 163.2 5 . 1  
l24.8 J- 000 .428 329.4 -E.S 
19.00 1 5 . 5 3  10.01 
30 5- 540 .436 87 .3  20.5 
00 5- I3O.E .24S 160.5 9.3 
S- O S 0  ,364 336.f) -6 .2  





















118.4 .484 1.126 252.0 550.0 
113.1 .SO4 1.188 208.1 295.6 
5 .71  C1.16 2/1/1 406.8 3.6 
108.1 .599 1.578 310.6 447.4 
. I 81  1.670 8 0 . 9  . 5 7 1  . 6  6.5 169.5 . I ? %  
.589A l . 7 8 6 0  69.5 1.381 l . 8  4 .7  332.T , 502  
l P . 6  ,238 @.$(I? 197 .9  t s 0 .  
.e33 2 . 5 2 2 ~  120.2 1.182 3 .3  ea.= 73.4 .so6 
P16.0 .449 1.140 256.7 349 ,1  .6Z8 1.652 8 1 . 9  .SOP .p1 
119.7 ,419 1.220 210.9 301.3 .63SA 1.8040 73 .6  8.38 
101.) .S l2  1.326 349.4 450.5 .643 e.OO8A l l 7 . t  8.13 30.8 . 8 $ t . P  . 5 2 7  
, 5,5e  1B.Cl W l / l  9 t . 3  9.6 9 .L  .328 ~ ~ . 4 8 4  i 1 6 .  -61.4 8 0 . I L  Sr169 
.667 8.6411. SO.8 .90Q 1. 
.6?1A 9.8190 V7.S i . 3 0 5  1 .  
.483 i .599A 114.3 11.000 
i 3 . e  .493 8.521 75.4 
3 00 
OTOPOVER TIME = 60 D A Y S  1997 INBOUNC SWINGBY 
-. _ _  
LAUNCH ARRlVE SPEED1 
DEPART SWNGBY SPEE03 
SWNCBY RETURN $PEE05 
PROP 
S- 260 5- 540 .412 
5- 600 5- 736.3 .240 
5- 736.3 5- 620 .310 
17.37 
-- __ _.-- 
RA1 OECLl 1 1 V I PSI 1 ECCEN SWA THETl THE12 PERIH 
RAJ CECL3 I 3 V 3 P S I  3 ECCEN SUA THET3 THET4 PERIH 
R A 5  OECLl 1 5 V 5 PSI I ECCEN SHA THE15 THE16 PEIZIH 
AERO CVL _ O V A  EVA O V O  - EVR TYPE SUN A SUN R KAPPA - 
95.3 20.2 -1.3 1.057 112.7 .do6 1.175 265.2 534.8 .69e 
1 5 8 , s  5 . 1  - 1 . 5  .6en 112.1 .448 1.264 215.0 330.0 ,6981 
343.4 -11.0 -2 .6  1 .353  101.2 .378 1.089 317.9 457.8 .677 
13.92 8.69 3.45 6.85 5.22 16.23 2/1/1 62.7 13.4 23 .7  
?I- 270 S- 140 .392 103.2 19.4 -1.4 1.064 111.6 a394 1.196 269.1 528.9 a725 
5- 600 ¶ -  743.7 .e35 156.9 4 .1  -2.0 .686 1 1 1 . 7  a437 1.276 216.1 342.8 .718A 
S- 7 4 1 . 1  5- 630 .264 350.6 -16 .4  -3 .2  1.336 99 .0  -332 1.035 322.9 461.2 ,691 
17.09 13.37 8 .27  3.72 7.12 5 . 1 1  15.20 2 /1 /1  5 1 . 1  16 .1  38.2 
5- 330 S- 140 .342 
5- 600 3- 744.2 .235 
3- 744.2 5- 890 .262 
19.40 
145.4 2.0 - 3 . 5  1.126 107.6 .402 1.397 293.6 495.9 .83S 
1S6.9 4 . 0  -2 .0  .686 111.7 ~ 4 3 7  1.276 216.2 343.6 .719A 
356.8 61 .9  10.6 1.258 9 5 . 0  .173 .816 324.6 523.0 . I 0 8  

















MISSIC~N OURPT1C.N = S60 0119 
M A R S  ARRIVAL DATE 5 2 4 5 0 5 4 0  
1 APR 1997 
P S I 2  v 2  1 2  
P S I 4 V 4  I 4  
P S 1 6 V 6  1 6  
E INC RAP 
93 .8  -603  1 . 3  
111.6 1 . 0 5 7  4 . 9  
4.863 58.1 248.7 
80.8 1.399 2 . 0  
97.0 .616 1 . 5  
84 .8  1.403 2 . 3  
109.2 1.033 5 . 0  
3 . 0 5 5  49.0 250 .1  
111.5 . 7 0 7  4 .5  
8 S . O  1 .403 2.3 
93.5 .918 - 1 0 . 7  
2.180 72.4 500.9 
OECL2 RAP SPEC02 
OECL4 R A 4  SPEED4 
CECL6 R A 6  SPEEC6 
OECLP ETA PERlC 
- 8 . 0  211.4 .164 
3 5 . 3  101.8 -398  
9 . 1  330 .7  . 3 i n  
18.1 108.00 2 . 4 1 6  
-11 .3  222.6 ,176 
12 .2  321.9 ,264 
36.3 111.8 .350 
49.0 118.30 1.776 
-15.8 2 5 7 . 2  .312 
12.5 5 2 4 . 1  .262 
-33.7 101 .0  .e03 
- 4 6 . 6  8 7 . 3 ~  ,036 
5- 3 4 0  5- 540 .351 149.5 -8 .4  -6 .2  1.141 107.0 .415 1.452 298 .1  490.6 .E50 2.053A 1 1 3 . 3  . I 2 5  T . 3  -9 .4  2 5 9 . 9  
5- 600 5- 710.3 -231  156.4 2 . 3  - 2 . 6  .686 111.4 .432 1.277 216 .1  353.2 .726A 1.8290 88 .0  1.403 2.7 1 5 . 7  3 1 7 . 8  
5- 7110.1 I- 900 .244 359.2 63 .3  10.0 1.259 94.2 ,168 .858 330.2 528.9 .713 1.002A 92 .2  ,916 -10.6 -35.4 100.6 
20.35 12.40 7.38 7.95 11.32 5 .01  12.16 2/1/2 2 0 . 5  84.5 55.5 1.007 2.146 69.7 292.4 - 4 2 . 0  100.60 
- - - -  -. .. MARS ARRIVAL DATE = 2450550 ( i i  APR 1997) - -  - _  . 























I 3 7 . 0  




7 5 0 . 7  
















5 5 0  
725.1 
an0 









5 5 0  





















m . n i  
79.9 
161.3 


















20.5 - 1 . 3  
8 .1 - . a  
- 2 . 4  -.8 
10.18 3.66 
6 .3  -1.1 
- 6 . 1  - 1 . 7  
9 .30 3.32 
20.4 -1.2 




19 .7  -1 .2  
5 . 0  -2 .0 
- 1 5 . 6  - 3 . 1  
8.14 3.43 
- 3 . 5  -4 .2  
3.8 -2.4 












1 . 3 5 5  




6 .84  














6 . 0 9  
111.3 
114.8 
98 .8  
5.92 
114.4 




.455 1.138 255.9 
-495 1.270 217 .1  
.517 1.344 312.8 
-425 1.153 260.5 
.479 1.297 219.5 
.443 1.191 315.2 
17.65 2/1/1 85.8 
,403 1.169 264.8 
.466 1 . 3 1 5  221.3 
.382 1.097 318.5 
19.31 ~ ( 1 1 1  100.9 
i6.30 2/1/1 70.9 
.388 1.187 2 6 8 . 9  
.455 1.325 2 2 2 . 2  
.339 1.048 324.2 
15.31 2 /1 /1  57.9 
.385 1.397 298.4 
.168 .e58 330.6 
12.64 2/1/2 20.4 










































5 9 . 1  


























8 . 1 7 2  
91 .o 
81 .4  
1 1 1 . 7  
4.659 
9 4 . 3  
8 5 . 9  
109.5 
2 , 8 6 2  
110.4 
88.4 






1 .406  



















4 . 4  
243.5 
1 . 3  
1 . 9  
4 . 8  
247.7 
1 . 5  
2 . 2  
4 . 8  




2 9 0 . 9  
5.6 
30 .7  
- 6 9 . 1  
-1.6 
6 . 9  
3 5 . 1  
6 7 . 1  
-6 .4  
8 .6  
35 .0  
5 1 . 7  
- 1 0 . 2  
1 1 . 7  
35 .4  
42.5 
13 .9  
-36 .0  
- 4 2 . 3  
-12.0 
3 3 2 . 6  
83.0 









220.  r 









. 5 3 1  
4.104 




. 1 5 5  
.310 




. 3 5 5  





I- 240 5- 560 .486 80.4 20 .7  -1.3 1.045 117.0 ,464 1.137 254.9 552.3 .en9 1.665 79 .7  .588  . 9  4 . 6  176.4 . t a d  
5- 725.8 5- 800 .432 3 3 0 . 7  - 2 . 3  - . 7  1 .420 105.7 .524 1.365 313.3 449.3 . 6 m  2 . 0 8 1 ~  i i r . 5  1 .141  3.9 so .?  85.4 , 5 3 0  
5- 620 5- 725.8 .332 159.9 6.9 - . 9  .729 120.0 ,520 1.360 224 .1  312.9 .649A 2.0520 74.3 1.417 1.7 5 .4  331.1 .432 
21.94 18.04 10.42 3.90 7.30 7.61 19.44 2/1/1 108.8 7.4 7.8 .322 14.775 93.0 313.2 -80 .2  90.00 4 .431  
5- 250 5- sen .443 8 8 . 0  
5- 620 5- 731.6 .323 157.9 
I- 731.6 I- 610 .367 337.9 
20.17 16.79 
5- 260 I- 560 .409 95 .7  
I- 620 5- 738 .1  . S i 6  156.6 
I- 738 .1  5- 820 -311 345 .1  
19.01 15.83 
20 .9  - 1 . 2  1.049 114.6 .429 1.150 259.8 547.6 ,651 1.644 84.4 ,597 5 . 1  
- 5 . 9  - 1 . 6  1 .385  103.3 -448 1.204 315.8 452.8 .664 1.744A 114.6 1.098 4.4 
9 . 4 0  3.38 8 .78  7.39 17.75 2/1/1 94 .8  9 . 8  1 5 . 1  .446 1.613 56.0 e43.2 
20.7 -1.1 1.054 112.7 .403 1.165 264.3 542.6 .696 1.634 88 .3  .608 1.3 
6 .7  - 1 . 5  .745 118.6 .492 1.S94 228.2 336.4 .708A 2.0810 8 2 . 3  1.426 1.8 
7 . 0  -1 .2  . r39  119.5 ,504 i . 3 7 7  226.5 524.1 , 6 8 3 ~  0.0720 78.5 1.422 1 . 7  
-10.4 -2.4 1 .359  101.1 .388 1.109 319.3 456.2 .e79 1 . 5 4 0 ~  111 .9  1.065 4.7 
8 .64  3 .18  6.59 7.19 16.4i  21111 79.7 12.5 27 .0  .620 4.280 43 .8  246.3 
. 2  189.8 , 1 6 i  
6.6 329.4 - 3 6 7  
32 .9  92.9 .466 
5 6 . 0  108.20 1.955 
-4 .6  204 .1  . 1 5 1  
8 .2  325.4 .Si1 
34.5 102 .7  .406 
43 .0  118.40 2.034 
9- 2 7 0  5- 560 . 3 8 3  103.5 20 .0  -1.1 1.059 111.2 .384 1.181 268.6 537.3 .728 1.634A 91.7 .615 1 . 5  - 8 . 9  217.7 , 1 5 3  
5- 620 5- 750.0 .SO4 156.0 5 . 1  -2 .2 ,744 117.6 .478 1.391 228.4 3 5 5 . 3  ,727A 2.0560 8 8 . 5  1.426 2 .1  1 1 . 7  313.5 .262 
I- 750.0 5- 630 .262 3 5 5 . 1  - 1 4 . 1  -2 .7  1.553 98 .3  .357 1.085 327.7 456.1 .698 1.472A 110 .2  1 . 0 5 5  4 .3  33.3 114.7 . S I 0  
18.14 14.92 8 . 0 6  3.22 6.63 6.86 15.62 2/1/1 65 .6  12.6 48.6 , 8 7 5  2.428 32 .9  245.0 32.9 137.30 2 . 2 5 0  
MARS ARRIVAL DATE = 2450570 ( 1 M A Y  1999) 
5- 250 5- 5 7 0  . I 5 0  88.5 21 .2  -1.1 1,049 115.0 ,435 1.149 258.9 5 5 1 . 3  .648 1 .649  8 1 . 5  ,601  1.1 1 . 7  186.1 .168 
5-  630 I- 732.8 .376 1 5 7 . 4  7.4 -1.2 . 7 8 7  122.7 .542 1.509 234.2 329.1 .692A 2.3270 79.2 1.445 1.6 6 .3  326.1 .369 
I- rSL.8 5-  810 .369 338.9 - 5 . 7  -1.6 1.390 103.3 .457 1.225 316.5 451.8 ,666 1.784A l l l . 8  1.104 4 .3  32 .6  93.5 .472 
21.94 16.41 9.57 3 . 5 1  6.94 8.83 19.90 2/1/1 105.3 9.5 17.6 -441  6.535 43.2 L42.L 43 .2  ll5.OO L.443 
3- L60 5- 570 .412 0 6 . 1  20 .9  -1.0 1.053 112.8 ,405 1.16e 263.7 548.5 .691 1.832 i 5 . 6  .609 1.3 - L . 8  200.0 .I51 
5- 630 I- 739.S .366 156.4 7 . 1  - 1 . 5  ,790 l e t . 9  ,529 1.519 2 S s . l  141.7 ,7111 P.3220 8 3 . 7  1 .446  1 . 7  ? a 8  S20.8 ,315 
I- 739.s 5- 020 , 3 1 1  348 ,s  - 9 . 9  - e . S  1.366 i00.9 .so8 1.131 320.6 4 5 4 . 0  .88i  i . 5 8 1 ~  112.3 1.073 4 . 8  35.9 1 0 3 . 7  .414 
20.41 17.24 8.69 3.10 6 .58  0.54 16.58 e i i i i  ea .@ i t . ?  31.4 . a 4  3 . 8 9 ~  3 4 . 0  ~ 4 4 . 3  34.a 126.30 1.654 
301 
M I S S I O N  DURATION 5 600 C A Y S  
M A R 3  ARRIVAL C I T E  : 2450510 
2 UAR 1997 
LAUNCH ARRIVE 8PEEOl R A l  OECLl  -1 1 V 1 P S I  1 i c C E t l  S M A  THE11 THETZ-PERIH 'APHEL P 3 1  2 V 2 I 2 OECL2 R A 2  SPEED2 
D E P A R T  SUNGBY 3PEEC3 R A 3  OECL3 I 3 V 3 P S I  3 ECCEti SMA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  3PEEC4 
WNGBY RETURN 6PEEO5 R A 5  OECL¶ I 5 V 5 P S I  5 ECCEN SMA THETS THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 RA6 SPEEC6 
- 1 N C  - RAP OECLP ETA PERIC 
STOPOVER T l M E  f 60 D A Y S  1997 INSOUNO SWINGBY 
- . - __ -
__ EVA _ _  OyC >VR-_ 
- MARS A?!?IVAL DATE : 2450510 ( 2 MAR 19971 - 
TYPE -SUN A_ SUN RLAPP+---:A __ 































134 .  I 
230 




I38 .4  
290 
5 70 
















































. l  IO 
.26S 





. 4 1 5  
,170 




















3 5 5 . 5  
12.45 
118.6 
162 .1  













5 2 0  -537  63.4 
735.2 .190 162.6 






5 8 0  s- 
738.8 5- 
520  r495 71.0 
142.0 ,187 160.3 
830 -265 349.2 
18.29 14.59 
520 .402 110.9 
I38 .6  ,188 161.3 
860 ,284 353.9 
11 .58  12.47 
18.1 
.4  






1 7 . 4  - . 4  
60 .7  
8 .83  
15.4 
-2 .2  
60.5 
8 .77  
12.7 
-5 .9  
62.4 






- 1 . 6  
-2 .7  
4 . 0 1  
-1 .6  
-2.2 
-3 .5  
3.10 





- 2 . 5  
10.2 
6.47 
-2 .6  








.626 103.1  
1.348 101.3 
7.41 3.67 
1 .045  111.2 
,633 103.1 
1.330 99.2 




9 .11  3.62 
1.102 112.3 
.635 103.1 




1.259 94 .2  
10.65 3.58 

































I .  204 
1.019 
















Z / l / 2  
250.2 544.5 ,563 1.666 8 5 . 6  . 5 5 S  .2 6.9 165.6 
199.5 325.9 .691A 1.6920 80 .1  1.382 2.4 10.6 3 3 3 . 0  
316.8 459.2 .S7S 1.470A 111.3 1,050 5 . 1  36.0 100.9 
97 .1  14.3 24.0 .629 4.806 68.2 L 4 8 . 7  66.2 101.60 
254.s 539.2 














285 .1  493.3 
199.9 365.6 
339.6 533 .5  
1 8 . 1  89.1 











































3 .091  





8 4 . 7  
93.4 
2 .443  
113.8 
8 7 . 6  
9 2 . 2  
2.523 
1 1 6 . 2  
9 1 . 6  
9 1 . 3  
2 . 9 2 9  
,568 . 5  
1 .386 2.8 
1.026 5.4 
59.7 251.1 
,649 2 .0  







.691 3 . 0  
1.388 3.9 
.916 -10.4 
68 .9  293.2 
.715 3 .9  
1.388 7.9 
.9 lS  -13.7 
13.9 286.1 
MAR3 ARRIVAL DATE E 2150520 (12 WAR 1997) 
18.2 - 1 . 7  1.039 119.8 .SO3 1.113 249.3 547.9 .553 1.673 82.¶ . 5 5 6  
2.2 - 1 . 5  .640 105.9 .426 1.207 204.2 326.8 .693A 1.7210 80.2 1.386 
-11.5 -2.7 1.349 101.3 .313 1.077 317.2 458.8 .675 1.479A 111.3 1.052 
11.65 4.23 7.62 4 .04  16.13 2/1/1 105.2 14.1 23 .6  ~ 6 2 8  4.894 68.1 
19.3 -1 .6  1 . 0 4 4  117.4 .469 1.129 253.8 542.9 .600 1.659 87.L . I 6 1  
.9  - 2 . 1  .641  105.9 .415 1.219 205.3 338.6 .113A 1.7260 83.8 1.389 
- 1 1 . 2  -3.4 1.331 99.2 .326 1.022 321.6 462.6 ,689 1 . 3 5 5 A  108.9 1.028 
10.63 3 .70  1.10 3.96 15.10 2/1/1 90 .3  11.2 37.2 .e58 3.131 57.2 
1 . 6  18O.S 
14 .9  329.1 
31.6 110.8 
59.6 109.60 




-14.9 236 .1  
16.8 327.2 
- 3 2 . 9  101.0 
-45 .3  85.2L 
- 1 5 . 1  240.3 
23.4 320 .5  
-34.9 100.5 
-38.2 1OO.lO 
-14.5 2 4 4 . 0  
42.4 308.9 
-40 .1  100.5 
-24.4 121.80 
.2 8 .3  162.4 
2.3 10 .1  332.8 
5 . 1  3 5 . 7  101.2 
249.1 6 6 . 1  103.00 
.I 3.4 178.6 
2 . 6  13.9 328.5 
s.3 37.3 111.0 
251.4 17.2 111.30 
1 . 9  - 1 4 . 8  231.9 
2.4 11.8 331.0 
-11.0 - 3 1 . 1  101.0 
























. e i e  
1 1 . 7  -1.1 1 .082  111.9 .412 1.253 273.3 514.6 ,731 1.769A 105.7 ,440 
1.7 -1.8 .644 105.9 .420 1.214 204.9 332.9 .104A 1.7240 82.1 1.388 
6 1 . 0  11.5 1.257 95.8 .180 ,856 319.7 517.0 .702 1 . O l O A  94.8 ,921 
8.48 5.11 8 . 5 0  3.99 12.78 2/1/2 33.0 73.1 5 2 . 0  -743 2.282 76.5 
5- 2SO 5- 520 .396 118.6 15.8 -1 .9  1.093 111.4 .415 1.290 277.1 508.9 .755 1.625A 108.4 .658 2.3 - 1 5 . 1  237.6 e261 
5- 560 5- 143.8 a186 159.9 . 3  -2.3 .648 105.8 .413 1.221 205.5 341.7 . 7 l l A  1.7260 84.7 1.390 2 .8  1 5 . 1  326.9 ~ 2 5 6  
5- 743.8 5- 890 ,2S6 356.0 60.8 10.3 1 .258  95 .1  .173 .a56 324.2 523 .3  . 7 0 7  1.004A 93.4 .918 -10.3 -33.1 101.0 .198 
18.08 12.29 8.34 5.77 9.15 3.94 12.35 2/1/2 27.8 78.7 50.3 .916 2.35s 72.7 303.2 - 4 6 , l  85 .3L  1.241 
8- 300 5- 520  .392 126.0 13 .2  -2.3 1.106 111.0 .422 1.334 281.0 503.3 . 7 l l  1.891A 1 1 0 . 9  .E77 2.7 -15 .4  242.2 .e89 
5- 580 5- I 4 9 . 9  6185 158.0 -2 .4 - 3 . 1  .650 105 .6  .408 1.225 205.6 351 .5  .?25A 1.1250 81.5 1 , 3 9 1  3.4 20.3 320.3 ~ 2 3 9  
5- I49.9 5- 900 .239 358.6 02.5 9 . 7  1.259 94 .2  .166 ,857 329.8 529 .1  .713 1.002A 9 2 . 2  .918 - 1 0 . 3  - 3 4 . 8  100.5 .194 
18.67 12.18 8.27 6 .48  9 .86  3 .91  12.50 2/1/2 23.3 84.S 4 9 . 6  1.051 2.386 6 9 . 2  293.7 -40.1 99.50 1.458 













5- 310 5- 520 , 391  132.9 9 . 8  -2.8 1.120 110.6 .433 1.386 285.0 497.7 .186 1.986A 113.2 .097 3 . 4  -15 .1  246.2 .316 
5- 580 5-  7S6.2 .188 157.7 - 9 . 9  -5 .3  .648 105.0 .406 1 .221  204.7 363.8 .726 1.7170 91 .1  1.392 5.4 31.0 310.6 .252 
5- 156.2 5- 910 .2SZ 1 . 6  6 9 . 0  10 .8  1.262 93 .1  .164 .860 338.0 534.0 ,719 l.OO2A 9 1 . 2  .915 -12.0 -36.4 100.4 -218 
19 .49  12.23 8 .25  7.25 10.63 3.99 12.84 2/1/2 20 .1  89.5 47.7 ,944 2.474 71.1 286.8 -31 .2  117.30 1.301 
--____.. MARS ARRIVAL DATE :: 2450530 (22 WAR 1997) - __.___- 
5 -  220 I- S30 . 5 5 1  64.0 18.5 -1.7 1.039 120.6 . 5 1 5  1.112 248.1 5 5 1 . 2  ,539 5.686 78.5 . 5 5 8  .2 9.4 159.6 .E13 
I- 590 5-  755.7 .212 160.2 3.8 - 1 . 5  ,658 109.0 .435 1.230 209.3 328.1 .695A i .1640  80 .5  1.391 2 .1  9 . 6  332.1 .310 
5- 1 3 5 . 7  S- 820 ,310 342.9 -11 .3  -2 .6  1.351 101.2 .375 1.082 317.S 458.3 .676 1.489A 111.4 1.054 5 . 0  3 5 . 5  101.4 A 9 6  
21.12 16.55 12.00 4 . 5 7  7.96 4.55 16.18 2/1/1 112.4 13.8 23.4 -627 4.926 82.6 249.1 62.8 105.00 2.460 
5- 230 5- 5 3 0  .302 71.4 19.5 -1 .6  1.043 117.8 ,475 1.127 253 .0  5 4 6 . 1  . I 9 2  .1e1 
5- 590 5- 742.7 .ZOO 158.4 2.7 -2.0 .664 108.8 .424 1.242 210.5 340.3 .715A -264 
5- 142.7 5- 830 .Z64 349.7 -16 .9  - 3 . 3  1 .333  9 9 . 1  ,328 1.027 322.1 462.0 ,690 .347 
19 .01  1 5 . 2 5  10.19 3 .82  1 .22  4 . 4 6  15.14 2 /1 /1  98.9 16 .1  37.2 1.837 
5- 290 5-  I 3 0  -379  118.7 16.1 - 1 . 7  1.086 110.6 .391 1 . 2 S 5  277.1 513.3 .162 .237 
5- 590 5- I 43 .9  .208 156.1 2 . 4  - 2 . 1  .665 108.7 .423 1.244 210.6 342.4 . l l O A  -256  * 
1- 145.9 I- 690 .258 356.3 61.2 10.4 1.256 9 5 . 1  .173 ,856 324.4 523 .2  ,708 . 200  
17.58 12.43 7.99 5 . 1 5  8 . 5 3  4 .44  12.58 2/1/2 31.0 78.8 52.3 1 .142  
5- IO0 3-  I 3 0  .373 126.0 13.7 -2.0 1.098 110.1 .401 1 .302  281.0 507.7 -180 , 282  
5- 500 I- 750.0 .e05 157.4 . I  - 2 . 8  .666 108.4 .418 1.246 210.7 352 .1  . l e a l  -241  
5- 750.0 5- 000 ,241 358.8 62.6 9.8 1.259 94.2 .168 ,857 3e9.9 529.0 ,713 ,195 
16.01 12.23 7.65 5.78 9.16 1.39 12.52 2/112 26 .1  84 .6  52.4 1.311 
5- 310 5- 5 3 0  ,369 133.0 10.6 -2.4 1.110 109.6 .408 1.344 285.1 102.2 .796 1.6911 110.2 .663 3 . 1  -15 .5  248.1 . e 8 0  
5- 590 5- I57.9 .204 1S7.1 -4 .7  -4 .3 .664 107.0 .415 1 . 2 4 1  209.0 363.6 ,726 1.7560 9 1 . 1  1.396 4 . 3  2 5 . 0  310.5 a246 
5- r57.9 5- 010 ,246 1 . 3  68 .0  10.4 1 .262  93 .1  .164 ,860 331.6 534.1 ,719 1.002A 9 1 . 1  .915 - 1 1 . 1  -51 .9  100.4 - 2 1 3  C 
19.58 12.12 7.76 S.46 9 .83  4.36 12.76 2 /1 /2  22.4 89.6 12.7 ,992 2 .255  7 0 . 1  P 8 1 . l  -54.6 115.60 l . . t 4 5  
1.682 84 .2  .569 
1.7700 84.2 1.395 
1 . 3 6 5 1  109.0 1.030 
,861 3.134 53 .8  
1.168A 105.5 .649 
1.7700 8 4 . 8  1.395 
1.004A 91 .4  . 9 l 8  
a901 2 . 2 6 9  72.7 
.I 
2 . 5  
5.2 





5 . 1  172.8 
1 3 . 0  327.2 
38.9 111.4 
5 3 . 1  114.10 
-15 .0  238.7 
1 3 . 1  326.0 
- 3 3 . 8  101.0 
-46.5 O6.OL 
1.823A 108.0 ,665 2.5 - 1 5 . 6  243 .8  
1.7670 67.7 1.396 3 . 0  17 .8  319.4 
1.002A 9 2 . 2  -916  -10.4 -35 .0  100.5 
1.037 2.264 69.5 293.4 - 4 1 . 3  99.60 
5- 320 5- 5 3 0  . 3 6 I  139.5 6 .3  -3 .1  1.124 109.1 .418 1.393 289.2 496.7 .a11 1.971A 112.4 -7OL 3.9 - 1 4 . 7  251.6 -316  
5- 590 S- I 6 8 . 9  r244 154.2 - 2 6 . 7  -12.6 .654 106.6 . 4 1 5  1.222 206.9 378.2 . I 1 5  1.7290 95.3 1.393 12 .5  52.9 299.4 * 3 ? 6  
5- 766.9 5- 920 *318  10.2 83.5 17.2 1.266 91.4 ,162 .864 349.9 538.8 ,724 1.004A 90.2 .914 -19 .1  - 4 3 . 3  101 .3  ,328 
20.25 13.06 7.73 7.19 10.56 5.34 14.77 21112 $ 9 . 6  9 2 . 2  35.4 ,423 3 . 2 9 2  03.6 268.7 -19.8 i ~ 1 . a  . 9 7 4  
WAR3 ARRIVAL.OATE 5 2450540 I 1 APR 1997) - - . - __ .- -. __ _. 
5- 230 5- 5 4 0  + 5 1 2  71,9 19 .7  - 1 . 5  1.043 118.4 ,484 1.126 252.0 5 5 0 . 0  .Sa l  1.670 80.9 . S I 1  e6 6.5 169.S -191  
5- 800 5- 143.7 .235 116.9 4.1 -2 .0  .686 111.1 .437 1.216 216.1 342.8 .718A 1.8340 84.8 1.403 2.5 12.2 324.9 ~ 2 6 4  
S- 143.1 5- 830 ,264 350.S -1S.4 -3.2 1.336 9 9 . 0  .332 1.035 322.9 461.2 .691 1.378A 109.2 1.033 S.0 36.3 111.8 ,350 
20.19 16.14 11.04 4.05 7.45 5.11 15.20 W l / l  106.8 16.1 38.2 .664 3 . 0 5 5  49.0 250.1 4 9 . 0  118.30 1 .776  
5- 290 5- 540 -365 118.7 16.5 - 1 . 5  1.081 109.9 ,583 1.246 277.0 5 1 7 . 7  .169 1.723A 102.7 .S42 2 . 0  - 1 4 . 9  239.8 -215 
5- 800 5- 744.2 ,235 156.9 4 . 0  -2.0 .686 111.7 .437 1.216 216.2 343.6 .119A 1.8340 8 5 . 0  1.403 2.3 12.5 324 .5  *e62  
5- 744.L 5- 890 . P I 2  356.8 61.9 10.6 1.258 95.0 .173 .E56 324.6 523.0 .TO8  1.004A 93.5 .918 - 1 0 . 1  - 3 3 . 1  101.0 -PO3 
17.39 12.79 7.89 4 .81  0.00  5.10 12.63 2/1/2 34.8 18.8 34.0 .E78 2.180 72.4 300.9 - 4 6 . 6  8 I . S L  1.036 
5- 300 5- 540 .356 
I- 600 I- 750.3 ,231 
5- 710.8 8-  900 ,244 
5- S 1 0  5- 540 .349 
5- 600 0- 1 5 1 . 9  .227 
S- 757.9 5- 910 ,241 
10.oz 







' 1 .4  
! 1L.L7 
5- 230 5- 550 .528 7L.5 
I- 810 S- 745.4 ,207 150.1 
t l .89  17.30 
I- 148.4 E- 030 .LIS ssi.9 
14.2 -1.1 1.091 109.3 
2.3 -2.8 .680 111.4 
83.3 10.0 1.259 94.2 
1.49 1.16 6 - 5 4  5.01 
11.3 -2.0 1.101 108.7 
-1.3 -3.1 .683 110.7 
88.2 10.5 1.262 93.1 
1.35 1.18 9.14 4.9L 
WAR0 ARRl  
19.9 -1.5 1.042 l l 9 . L  
1.0 -L.O .713 114.8 
-15.8 -3 .1  1.340 90.8 
11.38 4 . 4 0  7.79 5.OL 
.383 1.216 281.1 512.2 .787 1.76SA 105.1 . S I 7  2.4 -15.6 245 .1  .23I 
,432 1.277 2 l S . l  355 .2  .72SA 1.8L90 08.0 1.403 2 .7  l S . 1  311.8  -244 
.168 .850 330.L 528.9 .713 1.0021 9Z.L .910 -10.8 -31.4 100.8 e190 
,380 1.311 285.1 506.7 .604 1.817A 101.4 .E72 8 - 1 5 . 7  249.9 -201 
-420 1.269 215.1 364.3 .72S 1.8120 91.3 1.403 g : 8  20.8 309.5 .e47 
. lo4 .860 331.7 534.1 ,119 1.002A 91.L .e l5  -11.8 -30.0 100.4 .el4 
lL .78  L / l / L  L5.0 89.5 57 .1  .982 Z.094 71 .0  L80.9 -38.9 115.00 1.074 
i t . s 6  w i f e  29.3 61.5 55.5 i.007 g . 1 4 6  09.7 t 9 e . 4  - 4 t . 0  io0.80 1.154 
-- - (VAL DATE t L450550 I l l  APR 19971 
.498 1.lL5 L50.8 553.3 .567 1.003 7 7 . 8  . 5 7 I  .8 7.5 187.1 .LO8 
.455 1.3t5 L2L.L 346.9 .7PPA 1.9P80 81.9 1.413 t . t  11.7 321.1 *LO8 
11.3). 1/1/1 113.9 l S . O  40.0 ,888 t .88C 4L.3 t 4 8 . 3  4L.5 iL4 .90  1.817 
.am 1.040 394.c 459.7 .os3 1 . 4 0 3 ~  i00.5 1.030 4.0 35.4 i i t . 7  . 3 5 5  
3 02 
STOPOVER T1nE : 60 D A Y S  
- - 
LAUNCH ARRIVE SPEED1 
DEPART SWNGBY SPEED3 
SWNGBI RETURN SPEEDS 
PROP 
5- SO0 5- S S O  ,342 
5- 610 5- 750.7 .263 
I- 750.7 S- 900 .2SO 
17.63 
5- 360 5- 5 5 0  .292 
S- 610 5- 745.6 .28? 
3- 143.6 5- 980 .E63 
01-39 
__ 
5- 300 5- 160 .e65 
5- $20 5- ?4&?,¶ ,311 
0-  14L . I  0- 960 .e85 
LO * 98 
183.4 12.6 








I 1  
1 3  
I S  
O V A  






- .4  
9.2s 
3.6 




1997 INBOUND SWINGBY MISSION DURATION : 600 DAYS 
MARS ARRIVAL DATE : 2450150 
I1 APR L 9 B 7  - -  
V 1 PS1-~ECCEN'-9)(A-~THETl THETiPERlH -APHEL--PSI 2-V 2 I 2 OECLC R A C  SCEEDP 
V 3 PSI 3 ECCEN SUA THE13 THE14 PERIM APHEL PSI 4 V 4 I 4 OECL4 RA4 SPEEO4 
v 5 PSI 5 ECCEN SUA WETS THE16 PERIM APHEL PSI 6 V 6 I 6 OECLO RA6 SPEEO6 __ EVA -  0'40 E V R f Y P E  SUN A SUN R KAPPA ;A---E-- 1NC A A P  -DECLP_ ETA _PERIC 
1.061 108.6 e368 1.256 201.1 S16.7 ~ 1 9 4  1.718A 102.4 -651  e.&? -15.4 245.9 *PIS 
.712 114.4 .451 1.322 222.0 315.0 .72OA 1.9180 88.4 1.413 2.4 13.9 ¶15.3 a t ? ¶ $  
1.260 94 .1  .168 .858 330.6 528.7 .714 1.OOPA 92.3 .916 -11.0 -36.0 100.6 . .EO4 
1.186 102.5 -444 1.649 318.2 475.7 .917 2.38lA 116.4 .783 -1 .6  -L6,9 2 I L . S  ~ 3 9 s  
.Til 114.8 . IS5  1.325 222.2 347.1 .7&?2A 1 . 9 O l D  0 6 . 0  1.413 L . 2  11.7 3tl.O .e63 
1.268 101.7 .e61 .e75 e91.6 S81.0 .647 1.104 18.0 .910 -3.5 8.2 109.1 .ZL4 
12.61 g.92 12.94 1/1/2 7.8 150.4 53.8 -872  t . 2 1 2  16.3 L55.9 15.4 131.40 1.056 
8.00 5.82 12.64 e / i / z  35.0 84.5 59.1 .sm e.020 70.0 t g o . 9  -4e.3 ior.ao .984 
- MARS ARRIVAL OAT€ 3 2450560 (21 A?R 19911 
1.108 101.4 .coo 1.545 319.0 481.1 .oes 2 . i e o i  i i s . 4  .TOO -LA - e t a s  m . 0  
.748 118.3 .486 1.398 m . 6  343.7 , 7 m  2.0teo 0 4 . 7  1.427 1.0 9.4 s t i . 5  . t o 5  
1.L67 102.8 .L75 .e74 293.6 581.9 .e34 1.114 17.0 .SOB -3 .1  9.1 101.1 .e39 
11.S4 7.07 13.17 1/1/2 10.0 1¶1.5 BO.$ . I 3 0  t . 3 4 5  14 .1  L55.4 13.3 l L I . ) O  e113 
303 
JTOPOVER T I M E  I 60 011s 1991 INBOUNO SWINGBY MI3SION OURATION : 640 CAYS 
MARS ARRIVAL OATE = 2450510 
2 MAR 1997 -- - __ 
ARRIVE SPEECl RAI OECLl 1 I . V 1 PSI I ECCEN SMA THE11 THE12 PERIH APHEL PSI  2 V 2 I 2 OECL2 RA2 SPEECZ 
OEPART SWNCBY SPEED3 RA3 DECL3 i 3 V 3 PSI  3 ECCEN SMA THE13 THE14 PERIH AFHEL PSI  4 V 4 I 4 OECL4 RA4 JPEEC4 
8WNC8Y RETURN SPEEDS R A 5  OECLS I 5 V 5 P S I  5 ECCEN SMA THE15 THE16 PERlH APHEL PSI  6 V 6 I 6 OECL6 R A 6  SPEED6 
-- - PROP AERO OVL OVA EVA OVD EVR TYPE SUN A SUN R KAPPA - A  E INC R A P  OECLP ETA PERlC ._ _ _  .. _. 











5 7 0  1- 
738.4 1- 
250 5- 





510 .465 1 8 . 7  19.8 
738.4 -172 163.1 - . 4  
860 ,282 3 5 3 . 5  60.1 
17.27 13.55 9.93 
-1.6 1.052 115.7 -446 1 .154  258.5 533.5 .639 
11.3 1.257 95.9 .180 .E56 319.6 511 .1  .702 
3.73 1.13 3.62 12.15 2/1/2 66.3 73.0 50.6 
-1.6 1.059 114.5 .434 1.118 262.3 521.8 .667 
- 2 . 5  . G 3 5  103.1 .406 1.201 200.8 341.4 ,111A 
10.2 l.i!58 95.1 .113 .E56 324.1 523.4 , 7 0 7  
4.01 7.40 3.58 1 2 . 5 1  21112 53.4 78.7 48.3 
-1.9 ,631 103.i .4i3 1.199 zaa.2 332.6 . 7 a 4 ~  
1.669A 95.1 .582 .8 -3.7 194.9 -176 
1.6930 82.1 1.384 2.6 i2.8 331.2 ,282 
1.OIOA 94.8 .921 -10 .8  -31.5 101.0 .el2 
.155 2.342 76.4 311.5 -49.5 71.OL 1.013 
1.689A 99.1 .597 1.1 -7.9 207.2 -189 
1.6970 84.7 1.386 3.0 18.8 327.2 , 2 5 5  
1.004A 93.4 .918 -10.2 -32.9 101.0 .197 
.927 2 . 4 4 3  12.4 303.1 - 4 5 . 3  85.2L 1.338 
510 ,446 86.8 20.0 
743.7 . 170  162.1 -2.2 
390 .215 355.8 60.5 
510 .433 94.9 19.7 
749.9 ,170 160.6 -5.9 
900 .240 318.7 62.4 
1 1 . 2 2  12 .15  9.18 
i7.08 13 .07  9.49 
-1.6 1.068 113.1 .421 1.206 266.0 522.0 .691 1.121A 102.5 .613 1.3 -11.0 217.0 .LO9 
-3.6 ,631 102.9 .401 1.210 200.9 351.4 .725A 1.6960 87.6 1.388 3.9 23.4 320.5 .e40 
9.7 1.259 94.2 .168 .BIT 329.8 529.0 .Ti3 1.002A 92.2 .916 -10.4 -34.9 100.5 a195 
4 . 4 1  1.86 3.18 12.51 2/1/2 43.3 84.6 46.1 1.045 2.523 68.9 293.2 -38.2 100.10 1.192 
5- 270 5- S10 -424  103.0 18.8 
5- 570 5- 7 5 9 . 5  .la6 1 5 7 . 5  -19.5 
5- 759.5 5- 910 .282 4 . 4  13.0 
17.91 12.89 8.97 
-1.1 1.018 113.1 .42S 1.239 269.7 S16.2 ,712 1.166A 105.1 ,630 1.6 -13.0 224.8 -233 
-1.8 .635 102.3 .399 1.201 199.9 365.6 .725 1,6890 91.6 1.388 7.9 42.4 308.9 .e82 
12.3 1.263 92.8 .164 .E61 339.6 533.5 .120 1.OOZA 91.3 ,911 -13.7 -40.1 100.5 -243 
5.05 8.44 3.93 13.23 2/1/2 35.4 89.1 39.9 .758 2.929 73.9 286.1 -24.4 121.80 1.463 
- 1 . 5  1.049 115.6 .445 1.148 258.0 5 3 1 . 5  ,637 1.658A 92.0 . I 8 0  .8 -2.0 191.3 .169. 
-1.8 .644 105.9 ,420 1.214 204.9 332.9 .104A 1.7240 82.1  1.388 2.4 11.0 331.0 ,284' 
11.5 1.257 95.8 .le0 ,856 319.1 5 1 1 . 0  . T O 2  1.OlOA 94.8 .921 -11.0 -31.1 101.0 -214 
3.56 6.96 3.99 12.78 2/1/2 74.6 13.1 52.0 .143 2.282 16.5 311.5 -49.9 75.2L .952 
- 1 . 5  1.056 114.3 .428 1.169 261.9 531.9 .669 1.669A 96.0 .593 1.1 -6.7 204.8 ,175 
-2.3 .648 105.8 .413 1.221 205 .5  341.1  . T l T A  1.7260 8 4 . 1  1.390 2.8 15.1 326.9 .e56 
10.3 1.258 95.1 .113 .E16 324.2 523.3 . I O 1  1.004A 93.4 .918 -10.3 -33.1 101.0 .I98 
3.10 7.10 3.94 12.55 2/1/2 60.5 18.7 50.3 .916 2.355 72.7 303.2 -46.1 8 5 . 3 L  1 .Z41  
I MAR3 ARRIVAL DATE = 2450520 (12 MAR 1991) -- 
5- 240 5- 520 .464 78.9 19.9 
5- 580 5- 738.3 . l a 8  161.3 1.7 
P.738.6 5- 880 .284 313.9 61.0 
17.45 13.89 9.39 
5- 250 5- 520 .441 86.9 20.1 
5- 580 5- 143 .8  ,186 159.9 . 3  
I- 748.8 5- 890 .256 356.0 60.8 
17.00 13.30 9.35 
5- 260 5- 120 .423 95.0 19.8 -1.1 1.063 113.3 ,418 1.193 265.1 526.1 .695 1.692A 99.6 -608 1.3 -10.3 215.9 -191 
5- 580 5- 749.9 .la5 158.8 -2.4 -3.1 .650 105.6 .408 1.225 205.6 351.5 .125A 1.7250 87.5 t.391 3.4 20.3 320.3 e 2 3 9  
I- 749.9 5- 900 .239 358.6 R2.3 9.1 1.259 94.2 .168 ,857 329.8 529.1 ,113 1.002A 92.2 -916 -10.3 -34.8 100.5 .194 
16.92 12.87 8.96 4.05 1.44 3.91 12.50 2/1/2 48.9 8 4 . 6  49.8 1.051 2.386 69.2 293.7 -40.1 99.50 1.458 
5- 270 5- 520 . 4 i l  103.0 19.0 
5- 580 5- 758.t ,188 151.7 -9.9 
ti- 7S8.L 5- 910 .252 1.8 69.0 
17.19 12.66 8.68 
-1.6 1.012 112.5 -412  1.221 269.5 520.4 .111 1.124A 102.8 .623 1.8 -12.1 224.8 -211 
-1.3 -648 105.0 .406 1.221 204.7 363.8 .726 1.7110 91.1 1.392 5 . 4  31.0 310.8 .252 
10.8 1.262 93.1 -164 ,860 338.0 534.0 ,119 1.002A 91.2 .915 -12.0 -38.4 100.4 -218 
4 .53  7.92 3.99 12.84 2/1/2 39.9 89.1 47 .7  .944 2.474 l 1 . 1  286.8 -31.2 117.30 1.391 0 -- MARS ARRIVAL DATE = 2450530 (22 MAR 19911 -- - . .- - - 
5- 2 5 0  5- 530 .437 81.1 20.3 - 1 . 4  1 . 0 5 5  114.1 .425 1.162 261.5 535.9 .668 1 . 6 5 5 A  93.0 .a92 1.1 - 5 . 2  201.6 ,165 
I- 190 I- 743.9 .EO8 118.1 2.4 -2.1 ,665 108.7 ,423 1.244 210.6 342.4 .118A 1.1100 84.8 1.395 2.5 13.7 326.0 -258 
5- 743.9 5- 890 .258 356.3 61.2 10.4 1.258 95.1 .173 .856 324.4 523.2 .TO8 1.004A 93.4 .918 -10.4 -33.3 101.0 e200 
17.20 1 3 . 1 2  9.28  3.49 8.89 4 .44  12.18 2/1/2 68.3 r8.8 52.3 .901 2.269 12.1 302.1 -46.5 86.0L 1.142 
I- 260 5- 530 .416 95.1 20.0 
5- 590 5- 750.0 .205 157.4 .3 
5- 750.0 5- 900 .241 358.8 62.8 
-1.4 1.060 112.9 ,411 1.183 265.5 130.3 .697 1.669A 96.6 .605 1.3 -9.3 214.1 .176 
-2.8 .666 108.4 ,418 1.246 210.7 352.1 .725A 1.7670 8 1 . 7  1.396 3.0 1 1 . 8  319.4 ,241 
9.8 1.259 94.2 .168 . 85?  329.9 529.0 ,113 l.OO2A 92.2 .916 - i O . 4  -35.0 iOO.5 .195 
3.71 1 - 1 0  4.39 12.52 2/1/2 55.4 84.6 12.4 1.037 2.264 89.5 293.4 -41.3 99.60 1.311 16.89 13.19 8.60 
5- 270 5- 530 .400 103.1 19.2 
5- 590 5- 757.9 .EO4 157.1 -4.7 
5- 7S7.9 5- 910 ,246 1 . 3  68.0 
16.89 12.81 8.44 
-1.5 1.068 112.0 .402 1.201 269.3 524.6 .722 1.692A 99.9 .618 1.5 -12.1 224.2 ,192 
- 4 . 3  .664 107.8 .415 1.241 209.8 363.6 ,126 1.1560 91.1 1.396 4.3  2 5 . 0  310.5 .e46 
10.4 1.262 93.1 .164 ,860 331.6 534.1 ,719 l.OO2A 91.1 ,913 - 1 1 . 7  -37.9 100.4 .El3 * 
4.09 7.48 4.36 12.76 2/1/2 41.1 89.6 5 2 . 1  . .992 e.255 1 0 . 7  287.1 -34.6 llS.60 1 . 2 4 5  
-1.6 1 .017  111.2 ,398 1.234 213 .2  519.0 ,743 1 . 1 2 5 A  102.8 ,633 1.8 - 1 4 . 0  232.3 . e l 3  
-12.8 .654 106.6 ,415 1.222 206.9 378.2 .115 1.1290 95.3 1.393 12.5 S2.9 299.4 -376 
17.2 1.266 91.4 .162 .e64 349.9 538.8 , 124  1.004A 90.2 ,914 -19.1 -43.3 101.3 .328 
4.58 1.97 5.34 14.71 2 / l /2  31.1 92.2 35.4 .425 3.292 83.6 288.7 -18.8 134.40 .974 
5- 280 5- 530 .388 111.0 17.9 
5- 590 5- 768.9 .244 154.2 -26.7 
9- 768.9 5- 920 .3T6 10.2 83.5 
18.10 13.52 8.18 
I- 330  5- 5 3 0  .310 144.9 -.6 
5- 190 5- 116.1 .238 1 7 0 . 5  3.1 
5- 716.5 5- 970 . $24  345.9 .4 







1 1 4 . 5  
5.19 
IS A R R I  
.432 1.452 293.5 491.3 
. S O 3  1.147 202.0 290.5 
.437 a 8 5 8  264.0 5 8 3 . 1  
16.44 2/1/2 18.5 155.1 
VAL DATE = 2450540 ( 1 A I  
.424 1.157 261.1 539.9 
-437 1.216 216.2 343.6 
-113 ,856 324.6 523.0 
12.63 2 l l / 2  16.9 78.8 
.406 1,115 265.2 534.4 
~432 1 .211  216.1 353.2 
el68 ,358 330.2 128.9 
12.56 ell/$? 8 2 . 1  84.5 
-394 1.198 269.1 528.9 
.428 1.269 215.1 364.3 
.164 .E60 3 3 1 . 1  534.1 
12.78 2/1/2 51.1 39.5 
.402 1.397 293.6 495.9 
.131 1.157 205.4 285.5 
.410 ,817 259.9 583.4 




























1.004A . o m  
1.652A 
1.3290 
1 a O O 2 A  


















































































































1 5 . 1  
- 3 5 . 4  
-12.0 
5- 2SO 5- 540 ,436 87.3 20.5 
5- 600 5- 744.2 , 235  158.9 4 . 0  









114 .1  
111.1 
95.0 
5.10 17.71 14.36 9.26 
5- 260 5- 540 .412 95.3 20.2 
5- 800 5- 7 5 0 . 3  .23l 156.4 2.3 
1- 750.3 5- 900 ,244 359.2 83.3 

































1 . 5  
3.6 
-11 .8  
286.9 
9- t70 I- 5 4 0  ,392 105.2 1 9 . 4  
5- 800 I- 7 5 1 . 9  .22T 156.6 -1.3 
5-  157.9 5- 910 .247 1.4 68.2 





5- 330 1- 5 4 0  .342 141.4 2.0 
5- 600 5- 114.L . 2 T 4  169.6 3.9 
5- 714.L S- 970 . 5 7 2  344.2 .4  
20.39 13.29 7.21 
5- 340 I- 5 4 0  . 3 3 1  149.5 - 3 . 4  
!I- 600 5- 747.4 ,233 156.6 3.2 
5- 741.4 5- 980 . 250  14.6 -2.2 

















-8.Z 1 . 1 4 1  101.0 . 411  1.452 298.1 490.6 . 850  2.053A 113.3 .725 ? . 3  - 9 . 4  219.9 ,344 
-2 .3  -687 111.5 - 4 3 4  1.273 216.3 348.9 .723A 1.8320 86.6 1.403 2,s 14.1 321.0 a t 5 0  
- . 4  1.269 101.0 ,253 .a76 300.0 580.4 .654 1.098 78.5 .Pi0 -3.4 1.7 110.0 ~ 2 1 6  














































-1.2 1 . 0 5 5  112.6 .403 1.169 264.8 538.5 ,698 l.64OA 91.0 .604 1.3 -6.4 LO8.O , 1 5 5  
-2.4 .712 114.4 . 451  1.322 222.0 351.0 .726A 1.9180 88.4 1.413 L.4 15 .9  315.3 . 2 5 1  
10.4 1.260 94.1 .168 .838 330.6 528.1 .114 1.002A 92.3 .916 -11.0 -36.0 100.6 -204 
3.27 6.68 5.82 12-64 +?/1/2 10.9 84.5 59.1 .958 2.028 10.0 L90.9 -42.3 102.20 -984 
-2.1.1.118 106.6 .3?1 1.355 293.9 500.6 .E44 1.865A 108.6 .694 3.8 -14.6 259.3 .P8Z 
- e 2  e644 118.4 .S64 1.180 209.2 280.9 . $ 1 5 A  1.8450 63.4 1.379 1.9 3.7 330.1 ~ 6 2 5  
.2 1.258 119.4 ,106 .e51 255.6 582.1 ,421 1.292 61.L .E91 -3.L 18.0 99.1 6486 
6.30 9.67 1.28 18.22 L/l/2 21.5 1 5 4 . 9  13.0 .114 8.838 14.8 t 4 5 . 9  14.8 90.10 I.LO6 
330 
910 








-3 .1  
5.0 
-2.1 





-4 .2  i . iee  106.0 .385 1.391 298.4 495.4 . a s ~  1.936A 110.4 . ~ i o  5.4 -12.0 ese.3 .so~ 
-L.O .713 114.8 .455 1.325 222.2 347.1 .122A 1.9280 66.0 1.413 8.L 11.1 3Ll.O .LIS 
- . 4  1.266 101.1 .261 .e71 297.6 501.0 ,647 1.104 16.0 .910 -3.5 8.t 109.1 .Le4 
8.91 10.31 5.98 12.94 2/1/2 20.4 150.4 53.8 .612 L . 1 l L  16.3 L55.9 I S . 4  lJ1.40 8.056 














- t . o  
s.ts 
-3.1 1.119 105.1 .360 1.316 298.8 500.3 .888 l.84SA 107.6 ,899 4.3 -18.8 t S 4 . 4  * P I T  
-1 .7 - 7 4 6  118.3 .488 1.598 220.6 343.7 . 7 1 O A  L.0780 8 4 . 7  1.4L1 1.8 
- . 3  1.287 10t.8 .LIS .E74 L93.S $81.9 .e14 1.114 71.0 .909 -3.1 
0.18 9.94 7.07 IS.~I t / w L  8i.r 151,s 50.5 . r w  t.345 14.1 t o s . 4  18.6 ier.?o .err 
304 
STOPOVER T I M E  t 60 OAYS 1997 IN8OUNO SWINGBY 
- _  -__-- . - - - - 
LAUNCH A R R I V E  OPEEOI RAl- -OECL;- I  1 V 1 F S I  l?CCEN SUA T H E 1 1  THE12 P E R I H  APHEL 
DEPART SWNGOY SPEED3 R A 3  OECL3 I 3 V 3 P 9 I  3 ECCEN SUA THE13 THE14 P E R I H  APHEL 
8WNGBY RETURN SPEED5 R A 5  OECLS I 5 V I P S I  5 ECCEN SMA THE15  THE16 P E R I H  APHEL 
-_ ____ _ _  - PROP AERO-OVL --O -EVA OVO EVR TYPE SUN A SUN R KAFPA- - A  
__. UARS ARRIVAL O A ~ E  :-2450510 ( 2 Gi 1997) - - _I_  
_. 
P S I  
P S I  
P 9  I 
E 
_. 
U1SSION DURATION : 680 O A Y S  
WARS ARRIVAL C I T E  = 2 MAR 2450510 1 9 9 1
2 V 2 I 2 OECLZ R A P  S P E E C I  
4 V 4 I 4 OECL4 R A 4  S P E E C I  
6 V 6 I 6 OECL6 R A 6  SPEEO6 
I N C  RAP OECLP E T A  P E R l C  
5- 220 5- 510 e 5 2 7  6 2 . 9  18.1 -1.8 1.040 119.2  ,494 1.115 2 5 0 . 2  5 4 4 . 5  -563  1 .666  8 5 . 6  e 5 5 1  s i ?  6 . 9  165.8 * I 8 9  
5- (110 1- 7 4 9 . 9  , 210  160.6  - 5 . 9  - 3 . 6  .631 102 .9  ,401 1.210 200.9  351.4 . 7 2 5 A  1.6960 8 7 . 6  1.388 3 . 9  23 .4  320 .5  , 2 4 0  
18.99  1 4 . 9 8  11.40 4.01  1.41 3.58 1 2 . 5 1  2/1/2 91.1 8 4 . 6  46.7 1.045 2.S23 6 8 . 9  293 .2  - 3 8 . 2  100.10 l a s e 2  
9- 749.9 5- $00 .240 310.1 (12.4 9 . 7  1.259 9 4 . 2  ,168  . B S T  329.8  529.0 , 1 1 3  1 . 0 0 2 ~  9 2 . 2  . g i 6  -10.4 - 3 4 . 9  1 0 0 . 5  . i s 5  
3- 220 5- I 2 0  . 5 3 7  6 3 . 4  18.2 - 1 . 7  1.039 119 .8  ,503 1.113 2 4 9 . 3  547 .9  . 5 5 3  1 . 6 7 3  8 2 . 1  .556 .e  8.3 162.4 a 1 9 9  
5- I 80  5- 149.9 - 1 8 5  158.8 - 2 . 4  -3.1 .650 105 .6  .408 1.225 205.6  3 5 1 . 5  .125A 1.1250 87 .5  1.391 3.4 20.3 320.3 a239 
24.d l 5 . S l  11.65 4 . 2 3  1 . 6 2  3.91 12.10 2/1/2 105.2 8 4 . 6  4 9 . 6  1.051 2.386 69.2 295.7  -40 .1  99.50  1 . 4 5 6  
5- 980 9- 7 5 8 . 9  . I 88  1 5 7 . 7  -9.9 - 5 . 3  .648 105.0  ,406 1.221 204 .7  363 .8  .726 1.1110 9 1 . 1  1 . 3 9 2  5 . 4  31.0 310.6 - 2 5 2  
I- 756.2 5- 910 .252 1 . 8  6 9 . 0  10.8 1 .262  93.1 .164 ,860  338.0  534.0 .719 1.002A 9 1 . 2  .915 -12.0 - 3 8 . 4  100.4 .el8 
5- 149.0 I- 900 23 358.6 6 2 . 3  9 . 1  i . 2 5 9  9 4 . 2  . i m  .857 329.8  529.1 . u s  ~ . O O Z A  9 2 . 2  .e16 -10.5 -34.1) 100.5 . i 9 4  
5- 230 9- 520 -495  11.0 1 9 . 3  -1.6 i . 0 4 4  117 .4  ,469 1.129 253 .8  542 .9  .6oo 1 . 6 1 9  0 1 . 4  .561  .I 3 . 4  1 1 6 . 6  ,116 
18.32 14.62  20.83 3.10 7.10  3.99  12 .84  z / i /z  90 .3  89 .5  4 7 . 7  .944 2 .414  7 1 . 1  9 0 6 . e  -31 .2  111 .30  i . m i  
5- 290 5- 5 2 0  .396 118.6 15.8 ' - 1 . 9  1 . 0 9 3  111.4 .415 1 . 2 9 0  217 .1  508 .9  , 1 5 5  1.825A 108.4 ~ 6 5 8  2.3 - 1 5 . 1  231 .6  -261 
5- 580  5- 119 .2  . e l l  171.4 2 . 1  - , 6  .605 105 .8  .480 1 . 1 4 5  198 .8  296.1 .596A 1.6950 70.4 1 .310  1 . 9  5 . 2  332.8 e 4 1 8  
5- 719.2 I- 970 .478 3 4 7 . 9  .I - 2  1.259 112.2 .404 .a59 268.2 583 .8  ,512 1.206 88.5 -899  -3.3 1 5 . 9  9 8 . 5  . S I 3  
1 8 . 6 3  12.8s 8 . 3 4  5 . r ~  9.15  4 . 5 2  15 .69  z / i / z  27 .8  154.9 1 5 . 9  .263  7.250 11.1  249.5  1 7 . 5  97.10 1.043 
5- 300 I- 520 ,392  126.0 13.2 -2.3 1.106 ii1.0 .422 1 .334  28i.o 501.3 .m 1 . 8 9 7 ~  i i o . 9  .e17 2.7 - 1 5 . 4  242.2 .e89 
8 -  148.9  5- 980 .mi 1 5 . 1  -2 .2  - . 4  1 .269  100.5 .248 . a i r  302.0 579.9 .e59  1.094 7 8 . 9  . g i i  -3.4 1.3 110.2 .e10 
- MARS ARRIVAL OAkE = 2450550 (22 MAR 1997) - 
fl- 580 5- 148.9 ,185 159.0  -1 .9  -3.0 .650 105 .6  .409 1.225 2 0 5 . 6  350.0 .124A 1.7250 8 7 . 1  1.391 3.3 1 9 . 3  321.4 .E41 
18 .61  12.18 8.21  6 . 4 8  9 . 8 6  3 . 9 2  12.73 2/1/2 23.3 149.4  5 I . 4  1 . 0 3 9  2.081 2 4 . 8  9 5 5 . 4  22.1 134.30 1.123 
5- 220 5- 530  . 5 5 1  64.0  18.5 -1.7 1 . 0 3 9  120.6 . 5 1 5  1.112 248 .1  511.2 -539  1 .686  1 8 . 5  , 5 5 8  e 2  9 . 4  119 .8  -213 
I- 590 5- 150.0 -205  1 5 1 . 4  .3 -2.8 ,666 108.4 ,418 1.246 210.1 352.1 . 1 2 5 A  1.7670 81.1 1.396 3.0 1 7 . 8  319.4 , 241  
5- 150.0 5- 900 .241 358.8  6 2 . 6  9 . 8  1 .259  9 4 . 2  .168 , 8 5 1  329.9  S29.0 .113  l.OO2A 9 2 . 2  ~ 9 1 6  -10 .4  - 3 5 . 0  100 .5  . 1 9 5  
20.95  16.38 12.00 4 . 5 7  7.96 4 . 3 9  1 2 . 5 2  2/1/2 112.4  8 4 . 6  5 2 . 4  1 . 0 3 7  2 . 2 6 4  69.5 293.4 -41 .3  99.60  .Si1 
1.121 2 5 3 . 0  546.5 
1.241 209 .8  363.6 
.e60  337.6  534.1 
2/1/2 9 8 . 9  8 9 . 6  
1.222 2 0 6 . 9  378 .2  
.E64 349.9  138.8 
1 . w  251.4  541.3 
2 / i / z  83.4 9 2 . 2  
.S92 1 .662  
. I 2 6  1.7560 
.719 1.002A 
5 2 . 7  .992 
-634 1 . 6 5 3  
. I 2 4  1.004A 
35.4  .425 
. ? i s  1 .1290 
8 4 . 2  .569 - 5  5 . 1  172.8 
9 1 . 1  1 . 3 9 6  4 . 3  2 5 . 0  3 1 0 . 5  
9 1 . 1  .si5 -11.7 -31 .8  100.4 
2 . 2 ~ ~  7 0 . 1  ee7.i -34 .0  iitl.oo 
88.9 .580 .e - . l  181.3 
9 5 . 3  1 .393  12.5 5 2 . 9  299 .4  
90 .2  .914 -19 .1  -43.5 101.3 









5- SO0 I- 530  .31S 1 2 6 . 0  13.7 -2.0 1.098 110.1 .401 1.302 281.0 507 .7  .780 1.823A 108.0 e665 2 . 5  - 1 5 . 6  e43.6 .e62 
5- 590 5- 7 4 8 . 5  .206  1 1 1 . 5  .9 - 2 . 6  ,666 1 0 8 . 5  -419 1.246 210.7 349.1 .724A 1.1680 8 1 . 0  1.396 2 . 9  1 8 . 1  321.2 .243 
18.02 1 2 . 2 5  1.81 1 .18  9.16  4 . 4 0  1 2 . 7 5  2/1/2 2 6 . 1  149 .5  5 8 . 1  1 . 0 1 5  2.105 21.8 255.9  20.1  134.20  1.121 
s- 148.1 5- 980 .248 1 5 . 4  - 2 . 2  - . 4  1.269 1 0 0 . 1  .249 .e76 301.4 580.1 .658 1 . 0 9 5  78 .8  . 9 i o  - 3 . 4  1 . 4  110.2 .eie 
UAR9 ARRIVAL OATE = 2450540 ( 1 AFR 1991) -__________ 
5- 230 5- 5 4 0  .S12 71.9  1 9 . 1  - 1 . 5  1.043 118.4 .484 1.126 2S2.0 5 5 0 . 0  . % I  1 . 6 1 0  8 0 . 9  . 1 7 1  . 6  6 . 5  1 6 9 . 3  .I91 
5-  600 J- 757.9 , 2 2 1  156.6 - 1 . 3  - 3 . 1  ,683 110.7 ,428 1.269 2 1 5 . 1  364.3  .126 1.8120 9 1 . 3  1.403 3.6 2 0 . 8  309.5 , 2 4 7  
9- 111.0 5- 910  , 2 4 1  1.4  68 .2  10.5 1.262 93 .1  .164 .E60 3 3 7 . Y  5 3 4 . 1  .719 1 . O O Z A  9 1 . 2  ,915 - 1 1 . 8  -36.0 100.4 . 2 1 4  
20.01  1 1 . 9 5  11.04 4 . 0 5  7.45 4 . 9 2  1 2 . 7 8  2/1/2 106.8  89 .5  5 1 . 1  ,982 2.094 11.0 286.9 -36 .9  115.00 1.074 
. e 1 5  
,972 
. * 4 5  
,302 
. e 3 1  
. & ? I O  
.p16 
.059 
MARS A R R I V A L  OATE : 2450550 (11 APR 1991) -- . - -  





STOPOVER TIME I 60 D A Y S  1999 OUTBOUND SWlNG8'1 MISSION DURATION 480 D A Y S  
WAR3 ARRXVAL DATE = 2451140 
22 NOV 1998 -. _._ 
LAUNCH SWNGBV 3PEEDl R A l  OECLl I I V 1 P S I  1 ECCEN SMA THETl WET2 PERIH APHEL P S I  2 V 2 I 2 OECLZ RAP W E E 0 2  
3WNGBV ARRIVE EPEE03 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SMA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  3PELD4 
OEPhRT RETURN SPEEDS R A 5  OECLS I 5 V 5 PSX 5 ECCEN SHA THE15 THE16 PERIH APHEL PSI 6 V 6 X 6 OECL6 RA6 3PEEC6 
- - . - - - - PROP AERO OVL O V A -  EVA - O V O  E V R  TYPE-SUN A SUN R KAPPA - A  E XNC RAP DECLP E T A  P E R I C  -~ -- MAR3 ARRIVAL DATE = 2451140 (22 NOV 1996) --- -- - _ _  - . __. _ 
5- 850 5-1002.2 .176 10.3 17 .9  2.5 .869 94.9 .e69 ,785  193.7 448.9 , 5 7 4  .9960 105.0 1 .221  -3 .0  -10.9 260.4 * 3 3 0  
5-1002.2 5-1140 . 330  303.4 - 6 . 1  -1 .4 1.419 80.7 .479 1.334 29 .1  142.9 ,6940 1.974A 1 1 5 . 1  .674 2 . 0  -6 .3  210.1 , 302  
5-1200 5-1330 .190 1 1 5 . 3  24.1 .6  .671 106.0 .368 1.324 212.5 290.6 -837A 1.8110 73.0 1.104 - 1 . 6  14 .1  56.2 * 3 4 0  
11.25 8 .40  4.36 6.83 10.20 4.04 11.00 2/1/1 25.6 167.3 42.7 . 5 5 3  2.744 11.2 191.0 -6.5 110.80 ~ 9 6 5  
5- 860 5-1004.0 .LO1 
1-1004.0 5-1140 .346 
5-1200 5-1340 ,181 
15.40 
5- 870 5-1006.3 ,234 
1-1006.3 5-1140 .368 
5-1200 5-1350 , 1 7 6  
15 .81  
5- 660 5-1008.8 ,272 
5-1008.8 5-1140 .395 
5-1200 5-1360 .172 
16.44 











9 .50  
-. - 
1 5 . 7  2.5 ,872 97.8 .282 .791 201.0 448.9 .568 1.0130 105.6 1.225 -3.4 -11.8 263.2 
- 5 . 7  -1.4 1.419 79.6 .483 1.328 32.5 143.4 .6870 1.970A 115.2 .671 1 .9  -6 .3  209.7 
26.0 .9 ,688 1 0 5 . 5  .339 1.365 216.6 304.2 .903A 1.8270 76.8 1.113 - 1 . 6  13.6 57.3 
4 .71  6.85 10.22 3.83 13.88 2 /1 /1  26.2 158.7 39.3 .503 2.974 13.0 191.5 - 9 . 0  108.40 
14.7 2.4 .e77 100.1 ,299 .799 207.6 449.0 .56O 1.0380 106.6 1.231 -3 .8  -12.3 t 6 6 . 6  
- 5 . 2  -1.4 1.417 78 .1  .488 1.320 36.8 144.1 .6760 1.964A 115.3 ,668 1.8 - 8 . 3  209.0 
27.6 1 . 2  .699 105.2 .319 1.396 219.9 317.1 .95OA 1.8410 8 0 . 0  1.119 - 1 . 6  12.3 57.0 
5 . 2 1  6 .89  10.26 3 .71  13.06 2/1/1 26.8 148 .5  35 .3  .445 3.298 14.9 192.4 -11.8 105.60 
14.6 2.3 .885 103.7 .322 . E l l  213.7 449.2 . 5 5 0  1.0720 107.8 1.238 - 4 . 1  -12.4 270 .5  
- 4 . 7  -1 .4 1.416 76.4 .494 1.310 41 .8  145.0 .6620 1.957A 1 1 5 . 5  .663 1 . 7  - 8 . 2  206 .1  
5.86 6.94 10.32 3.63 12.51 2 f l / l  27.7 136.4 31 .1  .385 3.735 1 6 . 9  193.7 -14.3 102.60 
_- MAR3 ARRXVAL DATE = 2451110 1 2 OEC 19981 - - - 
29.1 1 . 4  ,701 104.9 .306 1.416 222.2 328.9 . 9 8 2 ~  1.8490 8 2 . 9  1.124 - 1 . 6  9 . 8  54.9 
a 346 










1 . 0 5 3  
- 
5- 830 8-1002.5 
5-1002.5 1-1150 
5-1210 5-1310 
5- 840 5-1001.9 
I-1001.9 5-1150 
5-1210 5-1320 
5- 850 8-1002.0 
5-1002.8 5 - 1 1 5 0  
3-1210 S-1330 
,160 26 .9  
-328 501.1 
,263 125.0 
15 .86  9.98 
-159 2 6 . 6  





-217  114 .1  
14.89 9 .01  




- 7 . 0  
22.2 
4 .15  
1 8 . 2  
- 6 . 7  
2 4 . 1  
4 - 3 4  
15.9 
- 6 . 2  
25.7 
4 .69  
14.8 
2 7 . 1  
5 . 1 8  
14.6 
- 5 . 1  
2 8 . 3  
5.83 
4 . 1 1  

















- 1 . 5  
1 .2 
5.93 
2 . 3  
- 1 . 5  
1.4 





































97 .6  
79 .O 
108.1 







91 .7  
77.7 
i o r .  i 
.269 ,776 175.2 
,460 1.279 31.5 
.485 1.246 208.9 
2 8 . 7 5  2 /1 /1  3 i . l  
-264 .780 184.8 
.459 1.280 30.4 
.425 1.308 213.9 
16.72 2 / 1 / 1  31.0 
.em . re4  193.1 
.a61 1.278 32.0 
,383 1.362 218.9 
1 5 . 1 5  2/1/1 31.2 









149 .1  
292.5 
166.3 





















2 8 . 8  
,561  



































72 .9  
2.962 








































- 2 . 6  
2 . 1  
- 1 . 7  
190.1 
-3 .0 
2 .0  
-1.6 
190.2 
-3 .4  
2 . 0  
- 1 . 5  
190.8 
-3.8 
1 .9  
-1 .s  
191.7 
-4 .1  
1 .7  
- 1 . 5  
193.1 
-7 .6  259.9 
1 5 . 0  51.0 
-1 .4 109.80 
- 7 . 4  209.5 
.328 
.266 
. 508  
1.044 
-9.5 259.7 
- 7 . 3  209.7 
1 5 . 0  53.4 
-3.5 110.40 
-10.8 261.2 
14.7 5 5 . 0  
- 6 . 0  109.10 
- 1 1 . 7  263.9 
-7.4 1 0 8 . 9  
13 .6  55.6 
-8 .7  106.90 




1 .058  






1 . 1 0 6  
.e88 0 
5- 860 5-1004.5 .200 10.4 
5-1004.5 5-1150 .348 300.3 
9-1210 5-1340 .207  109.8 
15.01 9 .11  
5- 670 5-1006.7 .232 12.2 
I -1000.7 5-1150 .367 299.7 
5-1210 5 -1350  .ZOO 106.6 
15.37 9.44 
.e82 .reo 200.4 449.1 
,464 1.272 35.2 149.6 
,354 1.405 223.3 306.5 
13.97 2/1/1 31.7 157.2 
.469 1.264 39.4 150.4 
.335 1.436 226.7 319.4 
13.13 2/1/1 32.4 146.6 
.299 .ma 207.1 449.3 -12.2 267.2 
-7.4 ZO8.1 
i 2 . 3  54 .8  
-11.5 104.20 




5- 680 5-1009.3 .270 15.8 
S-1009.3 5-1150 ,395 299.4 
5-1210 1-1360 .195 104 .6  
15.95 9.97 
,322 .809 213.2 449.4 
,323 1.416 228.9 3 3 f . 2  
12.56 2/1/1 33.4 134.0 
.47r  1.214 44.4 151.2 
- i 2 . 3  271.1 
10.0 52.2 
- 1 4 . 3  101.40 





5- 890 5-1012.1 .314 20.8 15.1 2.2 .894 1 0 6 . 1  3 4 9  ,625 218.9 449.6 A 3 7  1.1130 109.2 1.246 - 4 . 3  - 1 2 . 0  275.5 .428 
5-1012.1 5-1150 ,426 299.4 - 4 . 8  - 1 . 5  1 .401 74.2 ,486 1.242 50.0 152.3 .6380 1.845A 111.6 .630 1 .6  - 7 . 1  205.6 ,272 
I - lZSO 5-1370 .191 103.8 2 9 . 6  1 . 7  . 7 2 5  106.8 .314 1.465 229.8 341.6 1.004A 1.925D 8 5 . 6  1.134 -1 .6  6 . 8  47.9 ,172 
16.72 10.68 6.64 6.04 9.42 4.04 12.21 2/1/1 34.6 119.5 24.7 .329 4.667 19.4 194.9 -17.3 96.70 1 . 2 0 6  
_II-____. -_ MAR3 ARRXVAL DATE E 2451160 (12  DEC 1996) __ 
5- 830 5-1003.2 .162 28.4 
S-lOO3.L 5-1160 .330 299.4 
5-1220 5-1310 .SO3 123.5 
16.16 11.04 
5- 840 9-1002.5 ,159 17.8 
5-1002.9 I -1160  .324 299.6 
5-1220 5-1320 , 270  118.3 
15.25 10.14 
5- 850 5-1003.3 .174 12.3 
1-%003.5 ¶-1160 .331 2 9 9 . 3  
9-1220 1-1530 ,249  113 .5  
14.92 9 .80  
1- 660 5-1004.9 -199 11.0 
tl-1004.9 5-1160 .346 298.9 
5-1220 5-1540 -237  109.6 
14.95 9.81 
5- 810 S - i O O 7 , l  ,231 12 .8  
5-1007.1 5-1160 .367 298.5 
5-le20 5-1310 .228 lOS.9 
15.26 10.09 
5- 880  5-1009.6 .268 16.2 
5-1009.6 5-1160 .SO4 298.4 
5-1220 5-1360 . E 2 1  105.3 
15.78 10.57 
25 .2  
- 7 . 4  
20.4 




4 . 1 5  
18.4 
- 7 . 4  
24.0 
4 .33  
1 6 . 0  
- 6 . 8  
25 .4  
4 - 6 7  
14.9 




- 5 . 6  
27 .7  
5.79 









-1  .8 
. 7  
5.12 
2 .4  
- 1 . 7  
. 9  
5.14 
2.3 
- 1 . 7  
1 .e 
9 . 1 7  
2.2 
- 1 . 6  
1 . 4  















































4 . 7 7  
79.7 








.716 174.5 4 5 1 . 5  
1.240 34 .0  154.9 
1.297 214.8 264.0 
2/1/1 37 .1  176.1 
.779 184.2 450.0 
1.362 220.5 280.1 
2/1/1 36.9 179.0 











37 .2  
.6780 
.914A 










































































, 12 .7  
1.229 












2 . 2  
- 1 . 6  
189. e 
- 3 . 0  




2 .0  






- 4 . 1  
I . 8  
- 1 . 4  
192.0 
-7 .7  
-6 .2  
15.0 
- . 5  
-9 .4  
-6 .1  
14.9 
-2 .7  
-10.6 
-6 .2  
14 .5  
- 5 . 3  
-6 .2  
13.7 
- 6 . 1  
-12.1 
-6 .2  
12.2 
-11.0 
- 1 2 . 2  
- 6 . 1  
9 .9 
- 1 4 . 1  
-ii.r 
2 6 0 . 8  














2 0 8 .  7 















1 . 1 5 1  
.pro .783 192.6 449.4 
.44r  1.239 34.2 154.9 
.403 1.418 225.9 295.1 
15.35 2 /1 /1  37.1 164.9 
.282 .789 200.0 449.3 
.451 1.234 37.2 155.4 
,375 1.463 230.5 309.3 





















. r g r  206.7 449.4 
1.227 41.3 156.0 
1.493 233.8 322.e 
211/1 38.5 144.1 
-608  212.8 449.6 
1.217 46.3 156.9 
2 /1 /1  39 .6  131.1 
1 . 5 1 0  235.8 333.7 
5- B P O  5-1012.5 
5-1012.9 5-1160 
5-1220 5-1370 
. s i1  21 .2  




- 5 . 0  
28 .7  
6.59 
2 . 1  e893 106 6 .348 824 218.4 449.8 , 5 3 7  1.1100 109 I? 1.247 -4 .3  -11.9 t 7 6 . 0  . 4 2 I  
- I . 6  1.393 ?3:9 -474 1:205 51.8 157.9 .634D 1.776A 167:s .609 1 . 6  -6 .0  203.9 -242  
1 .6  .743 109.0 .336 1 .516  236.5 343.9 1.007A 2.0250 66.0 1.144 -1.5 7.0 14.3 - 1 7 8  
5 - 2 1  8 - 6 6  4.63 12.28 2 I l / l  41.1 116.3 23.4 .330 4.941 19.4 1 9 6 . 1  - 1 r . 2  97.90 1.301 
M A R 3  ARRIVAL DATE s 2451170 I 2 2  OEC 1996) -- -- -- - -__ 
2.4 .665 91.4 ,266 ,776 183.8 450 .2  . 5 7 1  .9850 104.9 1.216 - 2 . 6  - 9 . 4  281.0 .a25 
-2.0 1.393 79.7 .435 1.214 34.4 160.0 .6660 1 . 7 4 3 A  104.1 ,615 2.2 -4 .6  206.9 ,011 
4 .52  7.91 7.14 1 7 . 4 1  2 /1 /1  43.3 171.0 37.0 .q69 3.148 9.5 109.5 -1.6 108.30 1 . 2 t 2  
2.4 -667 94.4 .270 ,183 192 .1  449.6 . I T 1  ,9940 105.1 1.219 -3.0 -10.7 262.4 e331 
. 7  .743 115 .1  .433 1.104 233.6 298.4 .853A 2.1550 72.5 1.144 -1.4 14.3 51.4 ~ 3 7 0  
4.52 7.92 6.47 15.62 2 /1 /1  43.6 163.1 31.5 .S47 3.278 10.8 169.7 -4 .3  101.20 1 . 2 4 6  
.4 . m 5  i i r . 3  .475 1.447 221.9 283.0 .MOA z . i 3 m  67 .3  1 . 1 3 4  -1 .6 14.8 50.7 -414 
-1 .9  1.393 79.3 .437 1.212 35 .7  160.2 . W ~ O  1 . 7 4 2 ~  104.1 . s i 3  2 . 2  -4 .6  206.6 . e t 1  
22 .0  
-8 .4  
22.4 
4 . 1 5  




5- 040  5-1002.9 
5-1002.a 5 - 3 1 7 0  
5-1230 5-1320 
9- 050 5-1003.7 
1-1005.7 5-1170 
5-le30 5-1330 














15 .25  10.70 
.e29 13.1 
.e61 107.5 
15 .46  10 .69  
.a67 297.7 
1 6 . 1  
- 7 . 5  
2 5 . 1  
4.66 
2 . 3  -670 97.3 .262 -788  199.6 449.5 -566  1.0100 105.7 1.223 -3.4 -11.6 264.9 -346  
.9 . 7 5 5  113.7 .405 1.548 238.2 312.5 .920A Z.1750 76.8 1 . 1 5 1  -1.4 13.4 50.9 .SO3 
4.54 7.93 6.05 14.28 2 /1 /1  44.2 152.9 32 .9  .SO2 3.536 12.3 190.3 -7 .2  105.20 8.L7L 
-1 .9 1.392 78.4 . 4 4 i  1 .208 38.7 w 0 . 6   IO 1 . 7 4 0 ~  104.1 . 6 i i  2.1 - 4 . 7  z05.0 . t i e  
5- 8 7 0  B-1007.4 
5-1001.4 5-1170 
5-1230 5-1350 
1 4 . 9  
-6.8 
26 .2  
5 .13  
14.7 
-6 .0  









4 .0 i  8.oa 
100.2 .e99 ,796 206.3 449.6 ,556 1.0340 106.6 1.229 - 3 . 7  -12.1 268.L -367  
, 112.6 .Sa7 1 . 5 7 5  241.3 325.2 -9651 0.1850 80.S 1.15s -1.3 11.9 49.0 s L 5 0  
t 5.76 13.35 f?/l/l 45.2 141.2 29.6 .446 3.914 14.3 L91.3 -10.3 102.70 : . L O 9  
I 75.6 .455 8 .191  47.6 162.0 .649D 1.734A 103.9 .e02 1.8 -4 .7  tOS.3 et15 
I 111.9 ,374 1.588 243.0 336.4 .994A Le1820 83.6 1.157 -1.3 e.? 45 .4  .Lit 
77.1 .447 1 .201  42.0 161.3 .e640 1 . 1 3 7 ~  104.0 ,607 2.0 - 4 . 1  204.0 .tis 
103.3 .se i  .eo7 212.4 449.8 .548 i.0660 107.6 i . 2 3 6  -4.0 -12.1 t 7 t . i  .3s4 
I 5.53 ~ 2 . 7 5  ~ / i / i  46.5 i e 7 . t  e6 . i  .307 4 . 4 3 1  ie.6 192.0 -83.1 1 0 0 . 1 ~  1.330 
8- 060 3-1010.0 
S-1010.0 5-1170 
S - i f 3 0  5-1360 
5- OS0 3-lOlt.8 
5-1012.8 5-1110 













2.D ,891 106.4 ,348 .82o 218.0 450.0 . I38 1.1080 10P.L 1.248 - 4 . L  -11.0 t 7 6 . 5  . 4 2 I  
-1.7 1.3B7 73.8 .468 1.160 53 .1  182.9 .6310 1.730A 103.6 .595 1 . 7  -4.8 EO1.I * e l #  
1.6 ,766 111.3 .364 1.587 243.4 348.3 1.009A L.1640 06.4 1 . 1 5 7  -1.3 7.0 40.4 ala? 
4.68 8.07 5.33 14.40 2 ) i i i  48.1 i ie .7  20.4 . s i t  5 .151  19.0 194.0 -16.7 W A D  i . s w  
307 
STOPOVER T I M E  = 6 0  C A Y S  
LAUYCH SWNGBY SPEED1 R A l  CECLl 
SWNCDI ARRIVE SPEEC3 R A 3  OECL3 
DEPART RETURN 8PEEC5 R A 5  CECLS 
PRCiF AERO CVL 
S- 8 4 0  5-1003.4 .159 19 .7  22 .2  
5-1003.4 I -1160  .326 297.9 - 9 . 1  
9-1240 5-1320 .369 117.1 22.4 
16.84 12.78 4 . 1 5  
9- 8 5 0  5-1004.1 .172 13.7 18.7 
5 - 1 0 0 4 . 1  3-1160 .332 297.7 -8 .8  
5-1240 5 - 1 S S O  .337 113.2 23 .7  
16.13 12.06 4 . 3 2  
3- 860 3-1005.6 ,198 12.1 16.3 
J-lOO?I.B 5-1180 .346 297.5 - 8 . 2  
S-1240 9-1340 .315  110.2 24 .8  
15.90 11.82 4.64 
I- 670 5-1007.8 -228 13.8 15.0 
5-1240 11-1550 . S O 0  108.4 25.8 
16.00 11.89 5 . 1 1  
o- ion1.a s-ii80 ,387 297.4 - 7 . 3  
5- 880 S-1010.4 .265 17.0 14.7 
9-1010.4 5-1180 .393 297.6 -6.5 
S-l240 '3-1360 .288 107.4 20.S 
18.86 22.19 5 .73  
I !  
1 3  
1 5  
O V A  
2 . 3  




-2 .1  
. 7  
4.07 
1999 OUTBOUNC S W I N G B Y  
v 1 PSI 1 
v 3 PSI 3 
v 5 PSI I 
EVA C V O  









ECCEN SMA THE11 THE12 PERIH APHEL 
ECCEN SHA THE13 THETl PERIH APHEL 
ECCEN S M A  THE15 THET6 PERIH APHEL 
FVR TYPF SUN A SUN R KAPPA - A  
IVAL DATE : 2451180 ( 1 JAN 1999) 
,267 .778 183.3 450.4 .570 .9850 
,428 1,196 35.6 16A.9 -6830 1.708A 
.519 1.592 236.0 286.7 .766A 2.4180 
.271 .782 191.7 449.8 .370 .9940 
,430 1.194 36.9 165.1 .68OO 1.707A 
.476 1.643 241.9 $02.1 .88lA 2 .4240  
16.08 2 /1 /1  50.4 170 .1  35 .8  . 5 6 5  
16.02 2 f i f l  30.7 160.7 34.4 . 5 4 5  
P S I  2 
P S I  4 






105 .1  
100.7 
72. e 
3 .385  
M I S S I O N  CURATION = 480 D A Y S  
MARS ARRIVAL C A T €  i e 4 5 1 1 8 0  
1 J A N  1999 
V 2 I P CECL2 R A 2  SPCECZ 
V 1 I 4 DECLl R A 8  8 P E E C l  
V 6 I 6 OECL6 R A 6  8PEEC6 
INC R A P  OECLP E l A  P E R I C  
1 .218 - 2 . 6  - 9 . 3  261.6 ,326 
,605 2.3 -2 .7  204.8 .191 
1.162 - 1 . 6  14.3 4 8 . 1  - 4 8 0  
9 . 7  189.7 - . 3  107.8D 1.274 
1.219 -3.0 - 1 0 . 7  262.9 . a 3 2  
.IO3 2 . 3  - 2 . 0  204.4 a 1 0 2  
1.169 -1 .4  1 4 . 0  48 .8  .560 
10.7 189.8 - 3 . 1  106.80 1.301 
2.3 .869 91 .2  ,282 . I 8 7  199.2 449.7 .565 1.0090 105.7 l..22B -3 ,4  -11.6 265.4 ~ 3 4 6  
1.0 .792 116.6 .448 1.680 2 4 6 . 3  316.1 .928A 2.4320 76.8 1 . l l J  -1 .3  13.0 47.8 ,317  
-2 .1  i.~ee 78.2 .434 1.189 39.8 165.5 ,6730 1 . 7 0 6 ~  100.6 .sol  2.2 -e.s eo3.6 .lee 
4.09 7.40 7.18 14.58 z / i / i  51.4 150.0 3i.e .mi  3.659 12.0 1 9 0 ~ 4  -5.1 104.80 1 . 3 ~ 7  
2 . 2  .E74 100.1 .e99 .79$ 205.9 449.8 .S58 %.0320 1 0 6 . 6  '1.228 -5 .7  -12.0 268.7 9 6 1  
1.2 .796 115.3 .429 1.699 249.1 328.5 .971W e.4280 80.7 1.1711 -1 .e  1 1 . 5  45.3 .e63 
4 .11  7 . 5 1  8.17 $21.11 e f l / i  52.4 131.7 28.7 .44e 4.097 $ 3 3  1 0 l . J  -0.3 IO2.SD t . 3 5 3  
2.1 .E80 103.1 .320 ,800 212.0 450.0 .548 1.0640 lOP.8 2-23 
-1.9 1.384 7 5 . 5  ,449 l . l Y 4  48 .6  168.7 .649D 1.701A P 
1.4 ,796 l 1 4 . 4  ,414 4.101 250.3 539.3 ,9971 22.405D 
4.17 1 - 5 6  6 .46  12.03 2/1/1 53 .3  123.9 e 3 . 3  .368 4 
-2 .0  i . w 6  11.0  ,440 i . m  45 .8  i 6 e . i  .6620 i . 7 0 3 ~  ~ o o . ~  . 591  2.0 - 8 . 0  e02.4 . s o *  
-- - MARS ARRIVAL DATE = 22451190 (11 JAN 199 
3- 870 5-i008.e .e26 14.1 $1.1 2 .2  ,873 ioo.o ,298 .794 e o g . ~  450.0 . 3 5 t  s-iooe.c s-1190 .307 297.4 -3.0 -22.2 a.589 78.9 .436 1.171 41.4 170.4 . 6 6 m  
6-IPSO 5-1350 .349 109.4 23.4 t.22 .OS? 118.0 ,186 1.899 2 3 6 . 9  331.8 . 0 7 ? A  
18.90 13.11 J.09 3.79 7.19 8.02 13.19 W l / l  60.1 131.9 PB.1 ,441 4 . ~ ~ $  13.8 1 
308 
JTOPOVER T I M E  = 60 O A Y S  
- . - 
LAUNCH BUNGBY SPEED1 R A 1  OECLl 
SUNGBY ARRIVE EPEE03 R A 3  DECL3 
DEPART RETURN SPEEO5 R A 5  OECL5 
PROP AERO--OVL 
.- 
_- . __. - -. -_ _ _  
1999 OUTBOUNO SUlNG8l MISSION DURATION : 5 2 0  0113  
MARS ARRIVAL DATE = 2451140 
22 NOV 1998 
I 1 V I P S I  1 ?CCEN -SMA- THE11 THET2PERIH APHEL PSI 2 V 2 1 2 OECL2 RA2 WEE02 
I 3 V 3 PS1 3 ECCEN SMA THE13 THETA PERIH APHEL P S I  4 V 4 I 4 OECLA R A 4  SPEEO4 
1 5 V 5 P S I  5 ECCEN SMA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 R A 6  SPEED6 
O V A  EVA - - C y O - E _ V R  _ _ _ _  T!P_E-SUN f-SUN R-KAPPA-- :A _ _  E - j N C  -RAP -0ECLP E T A  CERIC 
MARS ARRIVAL DATE = 2451140 (22  NOV 1998) -- - - - - 
5- 8 5 0  5-1002.2 -176  10.3 17.9 2 . )  -869 94 .9  .269 , 7 8 5  193.7 448.9 - 5 7 1  .9960 105.0 1.221 -3.0 -10.9 260.4 - 3 3 0  
5-1002.2 5-1140 .330 303.4 - 6 . 1  -1 .4  1.419 80.7 .479 1.334 29 .1  142.9 .6940 1.974A 115.1 .674 2 .0  -8 .3  210.1 .SO2 
5-1200 5-1370 -169 103.2 30 .6  1 .7  ,711 104.6 .298 1.427 223.4 339.6 1.002A 1.8520 8 5 . 4  1.126 - 1 . 8  6.4 5 1 . 0  e168 
14.75 7.92 4 . 3 6  8.83 10.20 3.56 12.16 2 /1 /1  25.8 122.3 4 2 . 1  . 5 5 3  2.744 11.2 191.0 - 8 . 5  110.80 
¶ -  860 5-1004.0 .e01 9 . 6  15 .7  
5-1004.0 5-1140 .346 302 .1  - 5 . 1  
5-1200 5-1380 .166 103 .1  32.3 
11.0s 8.20 4 . 7 1  
5- 870 5-1006.3 ,234 11 .6  14 .7  
9-1006.3 5-1140 .368 301.6 -5 .2  
1-1200 5-1390 . I 6 2  104.2 3 4 . 4  
15.10 8 .62  5 . 2 1  
5- 880 5-1008.8 .e72 1 5 . 4  1 4 . 8  
8-1008.0 5-1140 .e95 301.0 - 1 . 7  
5-1200 5-1400 ,158  106.4 3 7 . 3  
16 .13  9.19 5.86 
~. - - -_ .__ - 
5- 820 5-1006.2 .196 41.5 26 .6  
8-1210 1-1340 ,207 109.8 25.7. 
14.98 9 . 0 1  4.63 
8-100o.e 5 - i i s o  ,362 299.9 -5.8 
2 . 5  . E 7 2  97.8 .282 .791  201.0 448.9 .568 1.0130 105.6 1.225 - 3 . 4  - 1 1 . 8  2 8 3 . 2  - 3 4 8  
-1 .4  1.419 79.6 .483 1 .328  32.5 143 .4  .6870 1.970A 115.2 .611 1.9 -8 .3  209.7 ~ 3 0 3  
2 . 1  -712  104.3 .292 1.430 223.4 349.2 l.Ol2A 1.8470 87.6 1.127 -1 .9  2 .2  4 5 . 8  e lS2 
6.85  10.22 3.49 11.97 2/1/1 26.2 106.7 39.3 .503 2.974 13.0 191.5 -9.0 108.40 .994 
2.4 . e 7 7  100.7 ,299 ,799 207.6 449.0 .560 1.0380 106.8 1.231 - 3 . 8  -12.3 266.6 e368 
-1 .4  1.417 78.1 ,488 1.320 36.8 144.1 .6760 1.964A 115.3 .668 1.8 -8.3 209.0 - 3 0 4  
2.6 .710 103.9 .e88 1.426 222.6 351.9 l .O l5A 1.8370 89.5 1.127 - 2 . 2  -2 .5  40.6 ,147 
6 .89  10.26 3 .41  11.92 2 /1 /1  26.8 91 .0  35.3 .445 3.298 14.9 192.4 -11.6 105.60 1.022 
2.3 .885 103.7 .322 ,811 213.7 449.2 .SSO 1.0720 107.8 1.238 - 4 . 1  -12.4 270 .1  .395 
-1.4 1.416 76 .4  .494 1 .310  41.8 145.0 ,6620 1.957A 115.5 .e63 1.7 -8.2 208 .1  .306 
3.2 .707 103.4 .28S 1.417 220.9 365.8 1.013 1.8210 91.3 1 .126  -2 .7  -7 .3  36.8 . I 5 2  
8.94 10.32 3.33 11.97 2 /1 /1  27 .7  76.9 31.1 ,385 3 .731  16,O 193.7 -14.3 102.60 1 .053  
MARS ARRIVAL DATE = 2151150 ( 2 DEC 1991) - - -  
2.3 .E60 83.2 .296 ,772 163.Z 4 5 5 . 1  ,545  1.001 106.9 1.213 -1.8 -5 .7  263.8 ,362 
-1.1 1.406 78.0 ,468 1.267 38.4 150 .1  ,8740 1.86OA 111.4 ,642 1.9 - 7 . 4  208.3 ,268 
. 9  ,705 108.1 ,354 1 .405  223.3 306.5 .908A 1.9020 76.8 1.122 - 1 . 5  13.8 5 5 . 6  ,266 
3.93 9.31 4.42 13.97 2 /1 /1  32 .2  151.2 35.9 .459 3.247 8.1 191.9 .2  105.10 1.031 
5- 830 5-1002.5 ,160 26 .9  2 5 . 1  2.4 ,864 88.2 .269 .776 175.2 451.2 .SI8 ,985 101 .1  1.215 -2 .2  -7 .8 2S9.9 a328 
5-1002.5 5 - 1 1 1 0  .328 301.1 -6.8 -1 .6  1.408 80.2 ,460 1.219 31.5 149.1 ,6910 1.867A 111.3 ,648 2 . 1  -7 .4  209.5 ~ 2 6 6  
1-1210 3 -1350  .ZOO 106.6 2 7 . 1  1 . 2  ,716 101.6 .331 1.436 226.7 319.4 .955A 1.9180 80 .1  1.128 -1.5 12.3 5 4 . 8  -236  
14.30 8.43 4 .17  5.88 9 . 2 6  4.26 13.13 2 / 1 / 1  31 .1  146.8 40.8 .559 2.868 7.9 190.4 -1 .1  109.8D 1 .044  
3- 840 1-1001.9 .159 16.6 21 .5  
5-1001.0 5 - 1 1 5 0  ,323 301.4 - 7 . 0  
5-1210 5-1300 .195 104.6 28.3 
14.17 8.30 4 . 1 5  
1- 880 5-1002.8 .175 11.4 18.2 
5-1002.8 1-1150 .330 3 0 1 . 0  -6 .7  
5-1210 5-1370 .191 103.8 2 9 . 6  
14.27 8 .39  4.34 
2.4 .e66 91 .7  ,264 .780 184.8 4 4 9 . 1  . I 1 4  .9860 104.8 1.217 -9 .8  -9 .5  259.7 ,323 
-1.6 1.408 80.6 .459 1.280 30.4 148.9 ,6930 1.868A 111.3 .649 2 . 1  - 7 . 3  209.7 -265 
1.4 .722 107.1 .323 1.456 228.9 331.2 .986A 1.9260 8 3 . 1  1.112 -1.5 10.0 52.2 .196 
S.87 9.25 4.14 12.56 2 /1 /1  31.0 134.0 41.3 .577 2.834 9 .5  100.1 -3 .5  110.40 1.018 
2 .4  .e68 94.7 -270  ,784 193.1 449.2 .572 .9950 105.0 1.220 -3.0 -10.8 261.2 .330 
-1.6 1.408 80.0  ,461 1.278 32.0 149 .1  -6890 1.866A 111.3 .e47 2.0 - 1 . 4  209.4 .e66 
1 .7  .725 106.8 . S i 4  1.46s 229.8 341.6 1.004A 1.9250 85 .6  1.134 - 1 . 6  8 . 8  4 7 . 9  .172 
5.88 9.26 4.04 12.21 2 /1 /1  31.2 119.5 39.5 . 5 5 1  2 .962 11.1 190.2 -6 .0  109.10 1.081 
1- 860 5-1004 .5  .ZOO 10.4 15.9 2 .4  .871 97 .6  .282 .790 200.4 449.1 A 6 7  1.0120 105.7 1.224 -3.4 -11.7 263.9 -346 
5 - 2 0 0 4 . 5  S - 1 1 5 0  .346 300.3 - 6 . 2  -1 .6  1.407 79.0 .464 1 .212 35 .2  149.6 ,6820 1.863A 111.4 .645 2 .0  -7 .4 208.9 267 
3-1210 5-1380 . l e 6  103.9 30.9 2 . 0  . 7 2 5  106.4 ,308 1.464 229.7 351.0 1.013A 1.9160 87.9 1.134 - 1 . 7  3 . 0  42.5 : I S 7  
14.S3 8.63 4 .69  5.90 9 .28  3.94 12.03 2 /1 /1  31.7 103.8 36.4 .SO3 3 .201  12.9 190 .8  - 8 . 7  106.90 1.106 
5- 870 5-1006.7 
8-1006.7 5 - 1 1 5 0  
5-1110 5-1390 
5- 880 1-1009.3 
8-1009.3 5-1150 
cl-1210 5-1400 
5- 890 5 -1012 . l  
I - 1 0 1 2 . 1  5 - 1 1 5 0  
5-1210 5-1410 ' 
,232 12.2 14.8 
-367  299.7 - 1 . 7  
.le1 105 .0  32.5 
14.93 9 .00  5.18 
,210 15 .8  1 4 . 8  
.395 299.4 - 5 . 1  
.175 107.0 34 .1  
15.10 9 .52  5.83 
-314 20 .8  l S . 1  
.428 299.4 - 4 . 6  
.170 110.3 38.0 
16.25 10.22 6.64 
¶ -  620 5-1007 .1  .2Ol 43 .2  
5-1007.1 3-1160 ,368 298.5 
5-1220 5 - 1 3 4 0  .e37 109.6 
I 5 . 0 2  9.85 
I- 830  5-1003.2 .162 28.4 
9-1003.2 5-1160 ,530 299.4 
3-1220 5-13SO .228 106.9 
14.24 9 .11  
(I- 0 4 0  ¶-1002.5 ,159 17.8 
5 - 1 0 0 2 . 5  5-1160 , 3 2 4  299.8 
1-1220 S-lS60 .221 105.3 
14.03 8 .92  
3- 8 5 0  S-1003.Y 
?r-1005.1 5-1160 
I - 1 2 2 0  5-1370 
3- 660 5-1004.9 
5-1004.9 J-1160 
9-1220 5-1380 
J- 0 7 0  5-1007.1 
9-1007.1 5-1160 
s-1220 1-1590 
3- 880 5-1009.6 
I-lOOB.6 5-1160 
J-1220 5-1400 
6- 890 3-1012.) 
5-IOl2.J S-1160 
1-1220 6-1410 
. I 7 4  1 2 . 3  
3 3 1  299.3 
. 2 1 5  1 0 1 . 1  





.231  12.6 
,567 298.5 
a202 106.2 




1 5 . 1 s  9.04 
.311 21 .2  
.427 298.6 
.187 111.0 
iS .84  10.97 
J- 900 1-1011.9 .360 27.2 
5-1OlS.S 3-1160 ,465 299.2 
20 5-1420 . 1 8 I  115.2 
18.75 11.40 
5- 820 5-1008.1 .e06 44.9 
9-1008.1 5 - l l Y O  . 3 7 4  297.7 
s-te30 5-1s40 .212 109.8 
l S . 4 1  10.83'  
9-1003.8 1-1110 -332  E98.3 
8-1150 5-1310 . I 6 1  1 0 7 . 5  
26 .6  
- 6 . 2  
25.4 
4.70 
25 .2  
- 7 . 4  
26.6 
4 .18  
21 . 8  




- 1 . 4  
28 .7  
4 . 3 3  
16 .0  
- 6 . 8  
29.8 
4 .67  
14 .9  
- 6 . 2  




5 2 . 6  
5.79 
l J . 1  




-4 .4  
38.6 
7.51 
2.4 .a76 100.1 ,299 .798 207 .1  449.3 .559 1.0360 
-1.5 1.406 77.7 .469 1.264 39.4 150.4 .6710 1.8581 
2.4 .723 105.9 .303 1.457 228.6 359.5 1.015A 1.8990 
5.93 9 . 3 1  3.82 11.98 2 /1 /1  32.4 88.4 32.7 .445 
2.3 ,883 101.6 .322 ,809 2 1 3 . 2  449.4 .549 1.069D 
- 1 . 5  1.404 76.0 ,477 1.254 4 4 . 4  151.2 .6570 1.852A 
2 .9  .719 1OS.3 .300 1.445 226.6 367.1 1.012 1.8770 
5.97 9.35 3.69 12.03 2 /1 /1  33.4 74.6 28.8 ,388 
2 .2  ,894 106 .1  .349 .82S 218.9 449.8 -537  1.1130 
- 1 . 5  1.401 74.2 .486 1.242 50.0 152.3 .6380 1.845A 
3.7 .713 104.7 ,298 1.428 224.1 374.1 1.005 1.8520 
6.04 9 .42  3.18 12.16 2 /1 /1  34.6 63.5 24 .7  .329 
MARS ARRIVAL DATE = 2451160 (12 OEC 1998) - - __ 
2 . 2  




- 1  .e 
1 . 2  
5.12 
2 . 4  
-1.8 
1.4 
5 . 1 1  









- s . 7  
2 .2  
5.17 






3 . 3  
5.27 
1.9 
- 1 . 5  
4.9 












8 . 5 0  
.e67 
I .  399 
- 7 4 3  





































97 .1  
78.7 
108.5 




4 .32  
103.4 








7 1  .8 
lOJ.8 
3 .83  
. S O 1  .771 162.3 4 5 5 . 8  
.456 1.227 41.4 156.0 
.37J 1.463 230.5 309.3 
14.10 2 /1 /1  38.5 1 5 5 . 3  
,211 -776  174.5 4 5 1 . 5  
. 4 4 7  1.240 34.0 154.9 
.357 1.493 233.8 322.2 
1 3 . 2 2  2 / 1 l l  37 .1  1 4 4 . 1  
.265 .779 184.2 450.0 
. A 4 5  1.241 32.7 154.7 
. 3 4 5  1.510 235.8 333 .7  
12.63 2 /1 /1  36.9 131.1 
,210 ,183 192.6 449.4 
. 4 4 7  1 .239 3 4 . 2  154.9 
-336 1.516 236.3 343.9 
12.28 2 / 1 / 1  37.1 116.3 
,282 -789  200.0 449.3 
. a 5 1  1.234 37.2 1 5 5 . 4  
.329 1 .511  236.1 3 5 3 . 0  
12.11 2 /1 /1  3 7 . 7  100.7 
.299 .797 206.7 149.4 
-456  1.227 41 .3  156.0 
.323 1.499 234.7 36l.S 
12.01 2 /1 /1  38.1 85.6 
.321 ,808 212.8 449.6 
,464 1.217 46.3 156.9 
,317 1 .481  232 .1  368.6 
L2.12 2 / l / l  39.6 72.3 
.348 .824 218.4 419.8 
.474 1.205 51 .8  157.9 
.S i2  1.459 229.7 571.3 
12.24 2/1/1 41 .1  61.6 
,381 .84J 225.6 449.9 
.487 1.190 58.0 159.2 
,308 1.436 226.4 381.6 








38.2 . 5 72 
.6890 
,9901  















21 .2  











































26.5 2 .2  .E59 82.2 .305 .771 161.4 4S6.4 , 5 3 5  1.006 
-6.6 -1.8 1.390 76.7 .449 1 .199  44.0 151.4. .6600 1.737.4 
25 .1  .9 .759 113.7 .405 1.148 238.2 312.5 .920A e.1730 
4 . ? 8  4.18 7.97 6.05 14.28 2/1/1 45 .1  132.9 31.3 ,430 
24.4 2.3 .e62 81 .7  ,272 -115  173.9 451.9 .364 .986 
-8.0 -1 .9 1.393 79.3 .e37 1.212 35.9 160.3 .6820 1.742A 
26.2 1.2 .163 112.5 .387 1.1175 241.3 321.2 .96SA 2.1850 
4 . 2 0  4.5e ?.9t 3.76 $3.35 2 /1 /1  43.8 141.2 38.4 . 5 4 5  
9 2 . 0  e.4 . 1 1 5  91.4 .e66 .778 183.8 430.2 .571 .985O 
-8.4 -9 .0  1.393 Y O . ?  ,431 1.214 34.4 160.0 .8860 1.7431 
2 7 . 1  1.4 .768 111.9 ,314 1.588 243.0 338.4 .994A 2.1820 











93 .2  1.130 
4.667 19.4 
- 3 . 8  - 1 2 . 2  267.2 
1.9 -7.4 208 .1  
-2 .0  - . 9  37.3 
191.7 -11.5 104.20 
- 4 . 1  -12.3 271.1 
1.7 -7 .3  207.0 
-2 .3  - 4 . 7  3 3 . 1  
193.1 - 1 4 . 3  101.40 
-4 .3  -12 .0  275.S 
1.8 - 7 . 1  205.6 
-3 .0  -8 .7  32.5 
194.9 - 1 7 . 5  08.70 
.367 
,268 

















3 . 0 S 4  
104.8 
107.6 
83 .3  
3 .011  






8 8 . 3  
3.388 










9 3 . 6  
4.941 
110.8 
107 .6  
95 .0  
9.941 
- -  























9 .4  
1 .220  
.628 
1.144 

















1 .260  
.601 
1 .154  
22 .2  
- 1  . 8  
1 . 9  
-1.4 
191.8 
- 2 . 2  
2 . 1  
-1 .4 
190.0 
-2 .6  
2.2 
- 1 . 4  
189.6 
-3 .0  
2 .1  
- 1 . 5  
189.8 
-3.1 
2 . 0  
-1 .6  
190.4 
-3.8 
1 .9  
-1 .7  
191 .I 
- 4 . 1  
1.8 
- 2 . 0  
192.8 





1 .3  
- 5 . 4  
197.1 




- 7 . 7  
- 8 . 2  
12 .2  
-.I 
- 9 . 4  
-6 .1  
9 .9  
- 2 . 7  
-10 .8  
-6 .2  
7 . 0  




- 8 . 1  
-12.1 
-6 .2  
. 3  
-11 .0  
-12 .2  
- 6 . 1  
- 2 . 6  
- 1 4 . S  
-11.9 
-6 .0  
- 5 . 4  
- 1 7 . 2  
-11.2 
- 9 . 7  
- 9 . 2  
-20.  6 
I . 2 1 2  -1.8 
.606 1.9 
1.151 -1 .4  
6 .6  192.2 
1.214 -2.2 
.613 L.2 
1 . 1 5 1  -1.3 






- 4 . 1  
13.4 
1 . 1  
- 7 . 7  




-4 .8  
0. I 
-1 .8  
265 . O  
206. I 












4 4 . 3  
IO8.00 










3 0 . 7  
100.60 
2 r s . o  
203.9 
29 .7  
97.90 
280.9 

























1 .111  
.SJ l  
,236 . 1 r e  
l.l?l 
, 3 4 6  
.e36 
. 1 6 4  
1 .109 
,231 % 
.36? . OS8 
.160 
1.225 
, 3 9 4  




. 1 1 4  
1 .301  
.a63 
. 2 4 9  
.189 
1 * 3 ? 6  









% . eo1 
.325 




STOPOVER T I W E  E 60 D A Y S  1999 OUTBOUNO S U t N t 8 Y  HISSICN DURATION = 5 2 0  O A 1 s  
WARS A R R I V A L  CATE 2 2 4 S l l 7 0  
7 9  PFC 199R -- - - -  _ - - -  - .  ._ - 
LAUNCH SUNGFIT' SpEEOl R A l  OECLl I 1 V 1 PSI 1 ECCEN SMA THE11 THE12 PERlH AFHEL P S I  2 V 2 I 2 DECL2 R A 2  JPEECZ 
3WNG8y A R R I V E  SPEEO3 1 1 3  DECL3 I 3 V 3 PSI 3 ECCEN SHA THE13 THE14 PERIH APHEL P S I  4 V 4 1 6 DECL4 R A 4  ?)PEE04 oEP*Rf RETURN SPEED5 G A B  CECL5 I 5 V 5 PSI 5 ECCFN SMA THFT5 THFT6 F E R I H  APHFL PSI 6 V 6 I 6 DECL6 RA6 SPEED6 .. _.._ _- 
PROP AERO O V L  D V A  E V A  D V O  EVR i r w  SUN A SUN R K ~ P P A  - A  E INC R A P  O ~ C L P  E T A  PERIC . . . - _-_ - -  .-
5- 8 5 0  5-1003.7 .!73 13.0 18 .5  . i  449.6 . 3 7 $  .9940 1 O S . 1  1.219 - 1 0 . 7  262.4 . 3 3 1  
J - I O o 3 . 7  8 -1170  s.31 298.3 - 8 . 1  .E12 3 5 . 7  160.2 .6830 1.742A 1 0 4 . 1  .613 - 4 . 6  206.6 .211 
5-1230 9-1370 ,244 105.9 27 .9  .587 243.4 346.3 1.009A 2.1640 86.4 1.157 7.0 4 0 . 4  ,187 
14.18 9 .61  4.32 4.52 7.92 5.33 12.40 2 / 1 / 1  43.6 112.7 3 5 . 5  3 4 7  3.278 10.8 1 - 4 . 3  107.20 1.246 
2 . 3  ,870 97 .3  ,282 ,768 199.6 449.5 ,566 1.OlOD 105.7 1.223 -3 .4  - 1 1 . 6  264.9 .346 
-1.9 1.392 78.4 ,441 1.208 38.7 160.6 .6750 1.740A 104 .1  .611 2 . 1  - 4 . 7  205.9 .212 
1.9 .763 110.1 ,355 1.174 242.6 355 .1  1 . 0 1 5 A  2.1340 8 8 . 7  1 . 1 5 5  -1 .4 4 . 0  3 5 . 1  ,174 
4.54 1.93 5 .13  12.23 21111 4 4 . 2  97.2 52.9 .so2 5.536 12.3 1 9 0 . ~  -7.2 105.20 1.272 
5- 860 5-1005.3 
5-1OOS.3 5-1170 
5-1230 3-1380 





- 7 . 5  
28.6 
4 .66  
S- 870 5-1007.4 
5-1007.4 J - 1 1 7 0  
5-1230 I -1390  
5- 880 5-1010.0 
1-1010.0 5 - 1 1 7 0  
I -1230 5-1400 
5- 890 5-1012.0 
S-1012.6 5-1170 
5-1230 5-1410 
s- 900 5- lOlS.9 









1 5 . 0 7  10.45 
1 4 . 9  
- 6 . 8  
29 .7  
5 .13  




2.3 . e 7 5  100.2 ,299 ,796 206.3 449.6 . 5 3 8  1.0340 106.6 1.229 - 3 . 7  -12.1 2 6 0 . 2  .367 
-1.8 1 .391  77.1 .441  1.201 42.8 161.3 .6640 l.137A 104 .0  .607 2 . 0  -4 .7 204.8 .213 
2 .1  .757 110.0 .347 1.554 2 4 0 . 9  362.9 1.015 2.0930 90.7 1.153 - 1 , s  1.3 30.5 . l ? l  
4.57 1 .96  4 .91  12.19 2/1/1 45 .2  8 2 . 6  29 .6  .446 3.914 14 .3  191.3 -10.3 102.70 1.299 
2 . 2  .E81 103.3 .321 .e07 212.4 449.8 .S48 1.0660 107.8 1.238 -4 .0  -12 .1  272.1 .394 
-1.8 1.389 7S.6 . 4 3 5  1 .191  47.6 162.0 .6490 1.734A 1 0 3 . 9  . IO2  1.8 -4.7 203.3 -21s  
2.5 .750 109.4 .339 1.329 238.4 370.0 1.010 2.0470 9 2 . 5  1.149 -1.7 - . 9  27.7 .173  
4 .61  8.00 4.69 12.24 2 /1 /1  46.5 69.9 26 .1  .387 4 ,433  16.5 192.0 -13 .5  100.10 1 .330 
2.0 .e91 106.4 ,348 .E22 218.0 450.0 ,536 l.lU8D 109.2 1.246 -4.2 -11.8 276.9 ' .426 
-1.7 1.387 73.6 .466 1.1BO 5 3 . 1  162 .9  -6310 1.73OA 103.8 -595 1.7 - 4 . 5  201.6 .210 
2.9 .742 108.6 .332 1 .500  235.4 376.6 1.002 1.9980 94 .1  1.145 - 2 . 1  -2.0 27.0 -184 
4.68 8 .07  4.46 12.36 2 / 1 / 1  46.1 59.4 22.4 .331 5 . 1 5 5  19.0 194.8 -16.7 97.40 1.376 
1.6 .905 109.7 .379 .E43 223.1 450 .1  ,523 1.1630 110.0 1.259 -4.4 -11.1 281.4 .464 
-1 .7  1.383 71.7 .479 1.166 59.3 164.1 .6080 1.724A 103 .1  .588 1.5 -4 .2  199.5 .&?el 
3.7 .732 101.8 .326 1.470 231.8 382.7 .991 1.9480 95.5 1.141 -2.7 - 5 . 1  20.5 -196 
4.77 8 .16  4.24 12.53 2 / 1 / 1  50 .1  51.3 18.5 .280 0 . 2 0 0  21.9 197.3 -20.0 94.90 1 . 4 5 6  
-I- - MARS ARRIVAL DATE = 2451180 ( 1 J A N  1999) -- 
.309 21.6 
-426  298.2 
.208 112.2 
15.69 11.01 
l S . 1  
- 5 . 3  
32.5 
6 .55  
- 3 5 1  2 7 . 5  
.464 299.0 
.199 1 1 S . 8  
16.S2 11.15 - - __"  
1 6 . 0  
-4.7 
3 4 . 9  
7 - 5 2  
5- 820 5-1009.2 
5-1009.2 5-1180 . 5-1240 5-1340 
2.1 ,058 81 .6  .311 .170 160.4 4 5 7 . 2  ,510 1,009 107.0 1.212 -1.8 - 5 . 6  267.6 -381 
-1 .9 1.385 76.2 .445 1 .178  46.4 166.4 .6540 1,102A 100.4 .594 1.9 - 3 . 0  201.6 . 1 9 5  
1.0 - 7 9 2  116.6 .446 1.680 246.3 316.1 .928A 2.4320 78.8 1.173 -1.3 13.0 4 7 . 8  3 1 7  
4.14 7.54 1.18 14.56 Z / l / l  53.1  150.0 2 9 . 1  .414 3 . 8 9 6  6.9 192.0 2.5 101.60 1.199 
2 .3  -862  87.5 .274 .774 173.4 452.2 ,562 .986 105.4 1.214 -2 .2  - T . 6  262.3 ,334 
-2 .1  1.388 79.0 .431 1.193 37.3 165.1 .6790 1.707A 100.7 .603 2.3 - 2 . 6  2 0 4 . j  , 192  
1 . 2  .796 115.3 .429 1 .699  249 .1  328.5 .971A 2.4280 8 0 . 7  1.115 -1.2 1 1 . 5  45.3 .e63 
4 . 0 7  7.47 6 . 1 1  13.57 2 /1 /1  50.8 137.7 35 .1  .538 3.320 8 . 8  190.2 1.8 106.80 1.210 
26.4 
- 6 . 9  
24.8 
4 .88  
5- 830 5-1004.3 ,164 31.0 
5-1004.3 5-1180 .334 297 .7  
5-124Q 5-1350 .300 108,4 
15.06 10.99 
25 .5  
- 8 . 7  
25.8 
4 . e l  
2 2 . 2  
- 9 . 1  
26.5 
4 . 1 5  
18 .7  
-8 .8  
2 7 . 2  
4 . 3 2  
5- 640 5-1003.4 ,159 1 9 . 7  
5-1003.4 5-1180 .326 297.9 
S-1240 5-1360 ,288 107.4 
2.3 .E64 




- 2 . 1  1.388 
1.6 ,793 
4 .07  7.4€ 
91 .2  .e67 
1 79.5 ,428 
I 114 .4  ,414 
I 6.46 12.93 
I 94 .3  .271 
I 79.1 .430 
b 113.6 .401 
t 6.18 12.57 
. I 7 6  183.3 4 5 0 . 4  
1.196 35.6 164.9 
1.701 250.3 339.3 
2/1/1 50.4 123.9 
.782 191.7 449.8 
1.194 36.9 165.1 
1.688 250.3 348.7 









.9850 105.0 1.216 -2 .6  - 9 . 3  261.6 .326 
1.708A 100.8 .605 2.3 - 2 . 7  204.8 .191 
2.4050 84.0 1.175 -1.2 9.4 41 .5  .224 
.565 3.253 9 .7  189 .1  -.3 107.80 1.274 
.994D 103.1  1.219 -3.0 -10.7 262.9 .332 
1.707A 1 0 0 . 7  .603 2.3 -2.8 204.4 ,192 
2.3650 8 6 . 8  1.173 -1.2 6 . 9  36 .3  .199 
.545 3.385 10.7 189.0 -3 .1  106.80 1.301 
14.67 10.61 
I -  850  5-1004.1 .172 13.7 
5-1004.1 5-1180 .332 297.7 
5-1240 5-1370 ,277 107.4 
14.56 10.49 
3- 860 1-1005.0 .196 12.1 
5-lOQ5.6 5-1180 .346 297.5 
1-1240 5-1380 ,267 108.1 
14.63 10 .54  
16.3 
-8.2 
27 .9  
4 .64  
15 .0  
- 7 . 3  
2 8 . 8  
5 . 1 1  
2.3 .E69 97.2 .282 .187 199.2 449.7 .565 1.0090 105.7 1.223 -3.4 - 1 1 . 6  265.4 ,340 
-2.1 1.388 78.2 .434 1.189 39.8 165.5 .6730 1.706A 100.6 - 6 0 1  2.2 -2 .9  203.6 .192 
1.8 -768  112.9 .389 1.663 249.2 357 .1  l .Ol6A 2.3100 8 9 . 2  1.170 -1.3 4 . 3  51 .2  .la7 
4.09 7.48 5.90 12.40 z /%/z  51.4 93 .7  31.8 ,501 3.649 12.0 $90.4 -6.1 104.80 1.327 
5- 870 








5-1007.0 .228 13.6 
5-1180 .367 297.4 
5-1390 .256 109.4 
14.85 10.74 
2 . 2  
-2 .0  
2.0 














,874 100.1 .e99 .795 205.9 449.8 
1.386 77.0 ,440  1.183 43.8 166.1 
.780 112.2 .378 1.630 247.1 364.7 
7 . 5 1  5.62 12.37 2/1/1 52.4 79.8 




- 5 4 8  1.U640 
.647D 1 . 7 O l A  
1.008 2.1710 




21 .7  .333 
. I 2 3  1.1590 
.6060 1.694A 
.988 2.039D 
16 .0  .e81 
JAN 1999) - 






93 .1  






9 9 . 9  
96.0 
6.393 
-3 .7  - 1 2 . 0  
2.0 -3 .0 
-1.4 2.0 
191.5 -9 .3  
-4 .0  -12 .1  
1.0 - 3 . 0  
- 1 . 5  .4 
193.1 -12.6 
. 3 6 1  
.194 
-184 














. 5 8 5  
1 . 1 5 5  
18.3 
1.258 















2 6 2 . 0  
196.7 
26.3 
94 .10  
8-1010.4 .265 17.0 
5-1160 .a93 297.6 
5-1400 ,244 111.3 
15.23 11.07 
3-1013.2 .SO? 21 .9  
5-1180 .425 298.2 
5-1410 .E32 113.8 




5 . 7 3  
1 5 . 1  
- 5 . r  
30.5 
6 . 5 1  
.880 103.1 .320 .BO6 212.0 450.0 
1.384 1 5 . 5  ,449 1.114 48.6 166.7 
,771 111 .5  -367 1.593 244.4 371.5 
7.56 5.34 12.42 2 /1 /1  53 .8  67.6 
.890 106.3 .341 .e20 217.6 450.2 
1.382 73.7 ,459 1.163 3 4 . 0  167.6 
.760 110.1 .357 1 .553  241.1 377.8 
7.63 5.04 12.53 2/1/1 55.6 57.6 
-4.2 -11.7 
1.7 -2 .9  
-1.7 -.E 
1 9 5 . e  - 1 5 . 9  












- 5 . 0  
32 .1  
7.46 
.903 109.0 .318 , 041  222.7 450.4 
1.379 71.7 .413 1.150 60.0 168.5 
-749  109.0 , 3 4 1  1 . 5 1 4  237.4 383.7 
7.13 4.75 12.66 2 /1 /1  57 .1  49.6 
- 4 . 1  -11.0 
1 . 5  -2 .8  
- 2 . e  -2 .0 




1 . 5 1 6  
- WARS ARRIVAL DATE = 2451190 (11 
. i o 5  32.4 
,337 297.5 
.347 109.4 
1 5 . 9 9  12.25 
2 .3  .661 87 .3  .275 .774 172.8 452.5 ,561 ,987 105 .6  1 .213  - 2 . e  - 7 . 6  263 .1  .337  
-2.3 1 .385  70.0 .426 1.180 38.5 169.7 .6770 1.683A 97.5 ,596 Z . 4  -.I 201.6 ,117 
1 . 2  . a 3 1  110.0 ,406 1.899 256 .9  331.0 .977A 2.8210 80.9 1.201 -1.1 11.0 41.3 .e81 
3.74 7.13 8.02 13.09 L / l / l  5 0 . 5  133 .9  34 .1  ,531 3 .412  9.4 190.7 3 . 1  106.30 1 . 2 0 0  
5-  630 5-1004.0 
5-1004.0 5-1190 
S-IESO 5-1350 
5- 8 4 0  5-1003.0 
5-1003.0 5-1190 
5-1210 5-1360 
5- 650 5-1004.5 
5-1004.5 5-1190 
5-1cc.0 5-1370 
5- 060 5-1006.0 
5-1001.0 5-1190 
5-1230 5-1300 
25 .6  
- 9 . 4  
25 -4  
4 .23  
2 2 . 3  
-10.0 
26 .0  
4 . 1 5  
. I  
.s 
. 3  





2 .3  .e63 91.0 ,267 .177 102.8 
3 .72  7.12 7.56 13.21 2t111 5o.a  
-2 .4  1.305 79.4 .424 1.182 36.5 
1.4 -034  116.9 -467 1.617 2 5 7 . 7  
450 .1  .569 .985D 105.0 1.216 
169.5 .682D 1.683A 97 .5  e598 
342.1 1.OOlA 2.1530 04.3 1.198 
1 1 1 9 . 8  3 4 . 9  .561 3 . 3 3 1  10.2 
I 4 5 0 . 0  .569 .993D 105.2 1.219 
169.6 .e790 1.683A 9 7 . 5  ,597 
t 3 5 1 . 1  l.Ol3A 2.6670 07.2 1.194 
I 104.9 33 .6  . 5 4 3  3.462 10.7 
-2 .6 
2.5 
- 1 . 1  
190.1 
- 9 . 3  262.L 
- . 6  202.2 
9 . 0  3 7 . 1  
1 . 2  10? .50  
, 3 2 7  
9 1 l 6  
"141 
1.309 





-9 .7  
26.5 
4 .51  
2.3 .E66 9 4 . 1  . 2 7 l  ,781 191.3 
-2.4 1.365 79.0 .425 1.181 37.1 
1.6 -827 116.0 .449 1.640 2 5 7 . 1
3.73 1 - 1 3  7.10 12.62 2 /1 /1  58.1 
- 3 . 0  
2 . 4  




6.6 3 2 . 2  
-1 .6  106.60 
, 3 3 3  
.177 
. 21  t 
1.331 
- 1 1 . 5  1 6 5 . 9  
- . E  200.9 




.a02 109.  




4 . 6 2  
2.3 ,868 97.1 .282 .787 196.8 449.9 .565 1.0080 103.7 1.222 
-2.3 1.384 78.1 ,429 1.177 40.5 169.9 .6720 1.682A 91.4 . 5 9 5  
1.6 .El8 111.2 .433 1.192 255.7 359.1 l.Ol6A 2.5670 0 9 . 1  1.188 
3.7s 7.15 6.83 12.65 2 l l l l  39.0 90.3 31.1 .500 3.731 11.8 
-3 .4  
2 . 1  
-1 .1  
190.8 
.34 7 









.e26 1 4 . 8  
a 3 6 7  297.4 
.286 111.3 
15.35 11.56 
1 5 . 1  
- 6 . 0  


















100.0 .290 .794 205.5 450.0 
7il.9 .436 1.171 44.4 110.4 
114.4 .417 1.738 253.4 366.4 
6.41  12.61 2 /1 / l  60.1 77.0 
103.0 .320 .a04 211.6 450.2 
71.4 .444 1.162 49.2 171.1 
I 113.6 .401 1.662 250.4 372.9 
6.10 12.66 2 / l / l  61.0 05.1 
. S I 7  1.0510 106.8 1.220 - 3 . 1  -11.9 269.2 
.6610 1.68lA 9 7 . 3  .591 2.1 -1.0 199.6 
1.013 2.4620 9 1 . 9  1.102 -1.2 2.8 24.1 
24.1 .446 4.124 13.1 191.9 -8.1 102.20 
.547 1.0620 101.8 1.235 -4 .0  -12.0 2 7 3 . 2  
.6460 1.679A 91.0 $566 1.9 -1.1 191.9 
1.006 2.3570 9 3 . 7  1.175 - 1 . 5  1 .5 22 .4  
24.7 .389 4 . 6 6 1  1 5 . 1  193 .6  -11.4 99.80 
.307 



























1 . 4 7 5  
.401 
.190 
. r e i  















,260 l i 5 . 6  
16.12 1e.20 
.351  20.3 
a461 089.0 
-246  110.6 
10.00 12.77 
.119 22.0 
.I20 t97 .0  
-361  110.4 
18.39 13.10 





,080 106.1 .340 ,619 217.2 410.4 
1.379 73.6 ,455 1.152 54.6 171.0 
-783  112.0 .387 1.626 246-.9 379.0 
7.32 5.74 12.70 2/1/1 63;4 56.0 
.DO1 109.4 .377 ,030 t22 .2  410.0 
1.570 71.7 .469 1.140 60.5 172.6 
,709 1li.O ,3?4 1.572 042.9 304.7 
7.43 3.37 lt.89 t/l/l 65 .5  40.L 
,863 00.0 .e66 ,177 162.3 411.0 
1.303 79.t ,490 1,174 37.L 1 7 3 . l  
,080 119.4 . I 3 0  L.175 L64.9 544.7 
- MAR8 ARRIVAL DATE * 24S1200 I21 
0.80 8.05 i s m  e m s  06.0 111.7 
,535 1.1020 109 .1  8.244 -4.L -11.6 2 7 7 . 7  
.0280 1.6771 96.7 .579 1 . 1  -1.1 195.9 
.997 t . 2 5 S D  95.3 1.167 - 1 . 5  .O 22.5 
e1.3 .334 3.4LO 17.5 195.7 -14.6 87.10 
. l e 2  1.1550 110.7 1.250 -4.3 -10.9 t 6 2 . 6  
.6050 1.0711). 96.4 .I71 1.1 - a 9  193.8 
.$OS 11.1600 96.6 1.160 -1.11 .3 24.4 
1 7 . 7  .e83 0 . 1 i L  LO.2 190.4 -10.3 04.70 








e 2 . 6  
-11.0 
C 1 . 5  
4.15 
-__. JAN 1999, 
,668 .96SD 101.1 1.211 -2.8 -9.3 202.6 
.6O)DD 1.007A 9 4 . 1  .301 2.0  1.8 100.3 
34.4 ,157 8.368 11.0 100.8 C.0  lO?,IO 












UISSlON CURATIeN = $20 C A Y S  BTOPOVER T I M E  = 60 C A Y S  1999 OUTBOUND SWINGBY UAR  ARRIVAL C A T €  E 451200
21  JAN 1999 
LAUNCH SUNGBY SPEECI R A l  -CECLl I 1 V 1 - P S I  -1-ECCEN SMA---THETl THE12 PERlH -APHEL P S I  2 -  V 2 I 2 OECL2 R A 2  SPEECe 
SUNGBY A R R I V E  SPEED3 RA3 CECL3 I 3 V 3 PSI 3 ECCEN SHA THE13 THET4 PERlH APHEL P S I  4 V 4 I 4 DECL4 R A 4  SPEEC4 
OEP*RT RETURN SPEED5 R A I  CECL5 I 5 V 5 PSI 5 ECCEN SUA THE15 THE16 FERlH AFHEL PSI 6 V 6 I 6 CECL6 RA6 SPEED6 -- ___ PROP . AERO C V L  - O V A  __EVADVD__E_VR_IYFE_SUN *-SUN R KAFPA - - - - A  E INC - RAP OECLP ETA PERIC 
5- 8 5 0  5-1004.0 . I 7 1  15 .4 -  19.0 2.3 .865 94.0 ,272 .780 190.8 450.3 .568 .993C 105.2?.-218 - 3 . 0  -10.6 264.0 
5-1004.9 5-1200 . 333  297.7 -10 .6  -2 .6  1.383 78.9 .422 1.172 38.2 173 .8  ,6780 1.667A 94.5 .S94 2.5 1 . 6  199.0 * I 6 6  
S-IPOO 5-1370 -362  110.8 25 .9  1 .6  .E69 118.3 .513 2.084 264.0 353.3 1.014A 1.1550 8 7 . 7  1.220 -1.0 6.4 28.2 -241  
6 .22  12.72 4 .30  3.50 6 . 9 0  8 - 1 2  13.20 2 /$ /1  66.2 101.2 33.1 .$41 3 .112  11.0 190.9 ~1 106.50 1.360 
5- 860 5-1006.5 .I94 1 3 . 5  16.5 2 . 2  ,868 96.9 .e82 .786 198.3 450.1 .564 1.0070 105.8 1.222 -3.4 -11.4 266.5 ~ 3 4 7  
5-1006-5 S-leoo . 3 4 7  297.6 -9 .7  -2 .5 1.382 78 .1  .426 1.168 41.0 174.1 ,6710 1.666A 94.4 .591 2.4 1.4 198 .0  -167  
5-1260 1-1380 .344 111.6 28 .3  1 . 7  . a 5 5  111.5 .469 1.990 262.1 361.0 1.016 2.9640 90 .3  1.211 -1.0 4.5 24 .1  *e28  
6.07 12.55 4 .61  3 .52  6.92 7.94 12.99 2/1/1 67 .0  8 7 . 2  30.6 .500 3.784 11.4 191.5 - 3 . 2  104.60 1 .391  
- _. - - 
9- 670 3-1000.6 
J- IL60 5-1390 
J-1008.6 s-leoo 
1 
,225 14.7 15.2 2.1  -872 99.8 -298 .793 205.0 450.2 .S56 1.0290 106.6 1 . 2 2 I  -5 .7  -11.9 269.8 a367 
-567 297.8 -8.6 -2.3 1.381 76.9 .433 1.163 44.8 114.5 .660D 1.666A 9 4 . 2  .588 2.2 1.0 196.6 -169 
e326 113.4 26.7 1.9 -841 116.6 . 4 5 7  1.897 259.5 367.9 1.012 2.7830 92 .5  1.202 -1.0 3.1 21.3 .e24 
6.10 12 -53  5 - 0 0  3 .37  6 .97  7.47 12.94 2/1/1 68.0 74.5 2 7 . 7  .446 4.180 12.5 19L.O -6 .7  102.20 1.4eO 
9- 660 B-1011-L .261 16.0 14.8 2.0 .e78 102.8 . l is  .EO3 211.1 450.4 . S 4 I  1.0590 107.f  1.234 -3.9 -11.9 t t 3 . 6  *SO3 
5-1011.t ¶-le00 -393  298.2 - 7 . 6  -2.2 1.380 75.4 .441 1.155 49.5 175.0 . I 4 5 0  1.664A 93.9 e583 L.0 - 6  194.6 .172 
10.30 12.67 5 . 6 0  3.63  7.03 7 .01  12.97 2/1/1 69.6 63.7 24.4 .390 4.7L6 14.L 194.3 -10.1 69.7D 1.453 
s - i t o a  B-1400 .so9 115.3 27.0 2.1 ,825 i i s . 8  1.809 258.3 374.3 1.004 2.6140 94.4 i.ist -1.1 t . 3  t o . 1  . e t 7  
5- 690 5-1014.1 .lo2 22.6 1 5 . t  1.8 .E87 101.9 .345 ,817 t l 8 . 6  450.7 .13S 1.0900 109.1 1.245 -4.1 -11.1 L76.3 -4L4 
1-1014.1 5-1200 ~ 4 2 4  299.0 - 6 . 0  -2.1 1.377 75.6 .452 1.145 54.8 175.7 .627D 1.663A 93.6 .171  1.6 - 7  lSC.6 , 174  
6-1L6O 1-1410 .LO2 1 1 7 . 7  27.5 2 . 3  -009 114.9 ,425 1.7e7 t 5 2 . 0  38O.t  .994 t .4600  96.0 1.163 -1.L 8.1 LO.7 . L 3 I  
18.09 12.97 6 .41  3 . W  1-10 6.56 13.08 2/1/1 71.4 54.6 tl.0 .335 1.400 16.4 106.5 -13.5 97. tO 1.101 
311 
8fOPOVtR f lME * 60 DAYS 1999 OUT8OUNO SUlNG8Y MISSIbN OURATION 160 D A Y S  
MARS A R R I V A L  DATE = 2451140 
a.3 Me." ..". -- 
LAUNCH s w N G 8 v E E D r  R A l  --OECLi-i-l -V 1 --PSI 1 ECCEN SUA-  THE11 THE12 PERlH APHEL PSI 2 V 2 I 2 OECL2 RAP 3PEECI 
SUNGBY A R R I V E  8PEEO3 R A 3  OECL3 I 3 V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 RA4 SPEED4 
DEPART RETURN 6PEEOJ R A 5  DECLS I 5 V 5 PSI 5 ECCEN SHA THE15 THETI PERlH APHEL PSI 6 V 6 1 6 OECLB RA6 SPEEC6 
R A P  OECLP ETA PERlC N ?_SUN R .KAPPP---A - - 
1140 (22  NOY 1998) -- 
I- 860  5-1002.2 .118 10.3 11.9 2.5 .a69 94.9 .269 ,185 
5-lOO2.C 5 - 1 1 4 0  . 3 3 0  303.1 -6.1 -1.4 1.419 80.7 ,419 1.334 
9-1200 5-1410 . 1 5 5  110.3 4 2 . 0  4.S .703 102.8 $284 1.403 
14.46 1.65 4.36 6.83 10.20 3.27 12.13 2/1/l 
¶- 860 5-1004.0 ,201 9.6 15 .7  2.5 . e l 2  97.8 .e82 ,191 
9-1004.0 5-1140 .346 302.5 -5.9 -1.4 1.419 79.6 .483 1.32e 
1-1200 5-1420 .160 117.8 50.8 6.5 .691 102.1 .e63 1.39C 
14.94 8.09 Ab71 6.85 10.22 3.37 12.49 2/1/1 
193.7 448.9 ,574 .9960 105.0 1 .221  
29.1 142.9 ,6940 1.974A 115.1 .674 2.0 -8.3 210.1 . 3 O e  
I 218.6 313.0 1.006 1.8030 92.9 1.125 -3.7 -13.0 S J . 6  ~ 1 6 5  
29.8 65.6 42.1 . 5 5 3  2.144 11.2 191.0 -6.5 110.80 ~ 9 6 5  
201.0 448.9 ,568 1.0130 10 
I 32.5 143.4 ,6810 1.910A 11 
1215.7 379.7 ,997 1.1820 9 
26.2 59.7 39.3 .SO5 2.974 13.0 191.5 -9.0 100.40 .994 
5- 690 5-1011.6 .3l6 20.1 1 5 . 1  2 .2  .E95 106.9 .350 .827 219.3 449.4 .538 1.1160 109.2 
5-1011.6 5-1140 -426 300 .7  -4.2 - 1 . 3  1 .413  14.5 , 503  1.295 41.6 146.2 .6440 1.9471 115.6 
5-1200 5-1450 ,133 119.3 -8.9 - 5 . 6  .617 99.2 .286 1.337 204.7 398.2 ,954 1.1210 98.2 
16a50 9.51 6.68 6.99 10.37 2.83 13.21 2/1/2 28.8 43.0 26.7 .326 4.339 19.2 195.4 - .--- HARS ARRIVAL DATE F 2451150 ( 2 DEC 19981 - - 
5- 620 5-1006.L ,198 41.5 26.6 2.3 .e60 83.2 .296 . 1 7 2  163.2 455.1 ,543 1.001 106.9 1.213 -1.8 
5-1008.L 5-1150 -362 299.9 -5 .8  -1.5 1.406 78.0 ,468 1.261 38.4 150.1 ,8740 1.860A 111.4 .642 1.9 
5-1210 5-1360 a186 103.9 30.9 2 . 0  .125 106.4 .308 1.464 229.1 351.0 1.OlSA 1.9160 81.9 1.134 - 1 . 1  
11-50 8 . 5 1  4.63 5.93 9.31 3.94 12.03 2/1/1 32.2 105.8 35.9 -459 3.247 6.1 191.0 
-12.1 214.9 -428 
- 8 . 0  206.9 . 3 0 8  
4 3 . 1  17.2 ,241 
-17.1 90.80 1.091 _ _  
-5.1 265.8 ,362 
-1.4 208.1 .e68 
3.0 42.5 , 1 5 7  
.2  105.50 1.031 
5- 830 5 - ~ 0 0 2 . 5  -160 2s.9 25.1  2 .4  .864 88.2 .269 ,778 115 .2  451.2 -568 ,985 105.1 1.215 -2.2 -7.6 259.9 *328 
S-lOO2.S 5-1110 -328  SOl.1 -6.8 -1.6 1.408 80.2 .460 1.219 31.5 149.1 .6910 1.867A 111.3 ,648 2.1 -7.4 209.5 e266 
+12lo 5-1390 .181 105.0 32.5 2.4 ,723 105.9 ,303 1.457 228.6 359.5 1.015A 1.8990 89.9 1.134 - 2 . 0  -.9 37.3 el53 
13.87 1.99 4.17 5.88 9.26 3.82 11.98 2/1/1 31.1 88.4 40.8 .S59 2.868 7.9 190.4 -1.4 109.80 1.044 
5- 840  5-1001.0 .159 16.6 21.5 2 .4  .E66 91.7 .264 .I80 184.8 449.7 a574 -9860 104.8 1.217 -2.6 -9.S 219.7 .323 
5-1001.0 5-llSO ,323 301.4 -1 .0  -1.6 1.408 80.6 .459 1.280 30.4 148.9 ,6930 1.868A 111.3 -649 2.1 - 1 . S  209.1 .265 
I-1210 5-1400 .ill 101.0 34.7 2.9 .119 105.3 ,300 1.445 226.6 367.1 S.012 1 .8770  91.6 1.132 -2.3 -4.7 33.9 ,157 
13.72 7.85 4.15 5.87 9.25 3.69 12.03 2/1/1 31.0 14.6 41.3 . 5 7 1  2.834 9.5 190.1 -3 .5  110.40 i . 0 5 8  
5- 810 3-1002.8 , 1 1 5  11.4 18.2 2.4 .e68 94.7 ,270 -184 193.1 449.2 .512 .9950 105.0 1.220 -3.0 -10.6 261.2 .330 
5-1002.8 5-1110 .330 301.0 -6.7 -1.6 1.408 80.0 .461 1.278 32.0 149.1 ,6890 t.866A 111.3 , 641  2 . 0  -7.4 209.4 ,266 
5-1210 5-1410 . 1 7 0  110.3 38.0 3 . 1  .113 104.1 .E96 1.428 224 .1  374.1 1.003 1.8520 93.2 1.130 -3.0 -8.7 32 .5  -168 
13.80 7.92 4.34 5.88 9.26 3.58 12.16 i!/l/l 31.2 63.5 39.5 . 5 5 1  2.962 11.1 190.2 -6.0 109.10 1.061 
I- 860 5-1004.1 .ZOO 10.4 
5-1004.9 5-1150 .346 300.3 
9-1210 5-1420 ,161 115.6 
14.12 8.22 
5- 810 8-1006.7 .232 12.2 
5-1006.1 5 - 1 1 5 0  ,361 299.1 










2 .4  .e71  91.6 .E82 -190 200.4 449.1 
-1.6 1.407 19.0 .464 1.272 35.2  149.6 
1.1 .707 103.9 .29A 1.410 221.0 380.1 
5.90 9.26 3 .53  12.41 2/1/1 31.7 56.0 
2.4 ,816 100.5 .E99 .198 201.1 449.3 
-1.5 1.406 17.1 .469 1.264 39.4 150.4 
9.0 .699 103.0 .293 1.390 211.4 386 .1  
5.93 9.31 3.88 13.11 2/1/1 32.4 56.0 
.S61 l.fl120 105.1 1.224 -3.4 -11.1 263.9 .346 
,6820 1.863A 111.4 .645 e.0 -7.4 208.9 ,261 
.995 1.8240 94.7 1.128 -4.3 -14 8 34 2 .le8 
36.4 . S O 3  3.201 12.9 190.8 -811 106:9D 1.106 
,559 1.0360 106.8 i.230 -3.8 -12.2 267.2 ~ 3 6 7  
.6110 1.8181 111.4 ,641 1.9 -7.4 208.1 .e68 
,983 1.1960 96.0 1.126 -8.1 -28.0 40.3 .E36 
32.7 ,445 3.547 14.9 191.7 -11.5 104.20 1.134 
I- 690 5-1012.1 .a14 20.8 i S . 1  2.2 .E94 106.7 .349 ,825 218.9 449.6 .531 1.1130 109.2 1.248 -4.3 -12.0 275.5 ,428 
5-1012.1 5-1110 .428 299.4 -4.6 - 1 . 5  1.401 74.2 .486 1.242 50.0 152 .3  .6380 1.845A 111.6 ,630 1.6 -7.1 205.6 .272 
5-1210 5-1450 .163 118.1 -16.0 - 8 . 3  .683 101.0 .294 1.348 209.4 398.5 .953 1.1440 98.5 1.121 9.1 5 0 . 1  8.7 . e 7 1  
16.10 10.06 6.64 6.04 9.42 3.42 13.77 2/1/2 34.6 4 8 . 1  24.1 .329 4.667 19.4 194.8 - 1 1 . 3  96.70 1.206 
(I- 900 5-1015,l .S62 26.8 16.0 2 . 0  ,908 110.1 .382 .e41 224.0 449.7 .524 1.1710 110.9 1.261 -4.9 -11.4 280.3 .466 
5-1015.1 5-1110 .466 299.7 -4.1 -1.4 1.398 12 .0  .498 1.226 56.3 1 5 3 . 1  .6160 1.836A 111.1 .e21 1 . 9  -6.8 204.0 .271 
5-1210 5-1460 ,124 126.7 1.1 - 3 . 3  .675 99.7 .296 1.328 205.0 403.9 ,935 1.7210 99.6 1.118 4.6 3 5 . 1  29.3 .e42 
16.38 10.21 7.63 6.11 9.49 2.65 13.22 2/1 /2  36.3 33.1 20.6 .217 5 .606  22.2  197.2 -20.6 96.00 1.275 
__ _______ MARS A R R I V A L  DATE 2451160 (12 OEC 1998) - _  
J- 620 5-1001 .1  .201 43.2 26.6 2.2 .E59 8 Z . T  .301 ,771 162.3 455.8 ,539 1.003 107.1 1.212 -1 .8 - 5 . 1  2 6 5 . 0  .368 
9-lOOr.1 5-1160 ,366 298.5 -6.2 -1.7 1.391 1 1 . 3  .456 1.227 41.4 156.0 ,6610 1 . 7 8 7 A  107.1 ,621 1.9 -6.2 2 0 6 . 1  .238 
5-1Z20 9-1360 .209 105.0 29.8 1.9 .742 108.5 .329 1 .511  236.1 353.0 1.014A 2.0080 4 8 . 3  1.144 -1.6 3.6 38.9 .164 
14.35 9.18 4.70 5 . 1 1  8.56 4.46 12.11 2 /1 /1  38.5 100.1 33.3 -445 3.490 6.3 191.8 -9 104.00 1 .107  
8- 830 5-1003 .Z  .162 28.4 25.2 2.4 .E63 88.0 .e71 .176 114.5 451.5 .566 .985 1 0 5 . 2  1.214 -2.2 -7.1 260.8 
9-1OO3.t 9-1160 .330 299.4 -7.4 -1.8 1.399 19.7 .447 1.240 34.0 154.9 ,6860 1.1931 101.f  .628 2.1 -6.2 208.3 
5-1220 1-1390 .202 106.2 31.0 2.2 .138 101.9 .323 1.499 234.7 361.1 1.015 1.9820 90.3 1.142 -1.1 . 3  33.9 
8- 840 5-1002.5 .159 17.6 21.6 2.4 .865 91.5 ,265 .179 184.2 450.0 .312 .9860 104.8 1 . 2 1 1  -2.6 -9.4 260.4 
3-1002.5 5-1160 ,321 299.6 - 1 . 6  -1.8 1.400 80 .1  .445 1.241 32 .7  154.7 .6890 1.194A 107.6 .629 2.2 -6.1 208.6 
I-1220 5-1400 . 1 9 5  108.1 32.6 2.1 ,735 107.3 ,317 1.481 232.1 368.5 1.011 1,9510 92.1 1.140 -2.0 - 2 . 6  30.1 
13.62 8 . 5 0  4.18 5.12 8.51 4.32 12.07 2 / 2 / 1  3 1 . 1  85.6 58.2 .552 3.054 8 . 0  19G.O - . 5  108.40 
11.41 8 . 3 0  4.15 5 . 1 1  6.50 4.15 12.12 2/1/1 36.9 72.3 38.8  .513 3.011 9.4 169.6 -2.7 109.lD 








5- 1150 5-1001.3 .I74 12.3 16.4 2.4 .E61 94.6 !,27O . 783  192.6 449.4 A 1 2  ,9950 1 0 5 . 1  1.220 -3.0 -10.8 261.0 . 3 S 1  
5-1003.8 1-1160 -331 299.S -7.4 -1.8 1.399 19.6 .441 1.239 34.2 154.9 .6850 1.793A 107.1 .628 2 . 1  -6.2 208.3 .236 
5-1220 5-1410 .la7 111.0 34.9 3.3 .726 106.6 ,312 1.459 229.1 375.3 1.003 1.9150 93.6 1.137 - 2 . 5  - 5 . 1  29.7 .I74 
13.43 8.31 4.33 S.12 8 . 5 1  3.91 12.24 2/1 /1  37.1 61.4 31.2 ,549 3 . 1 3 8  10.9 189.6 -6.3 108.OD 1.174 
5- 880 I-1004.0 .199 11.0 
5-1004.9 5-1160 ,346 298.9 
9-1220 5-1420 .181 115.2 
13.64 6.50 
5- 810 5-1007.1 .231 12.6 
1-1007.1 5-1160 .36l 298.5 
14.16 8.96 
-3-1220 8-1450 . i a i  122.7 












2 . 3  
- 1 . 1  
6.4 
5 . 1 1  
.e11 97.5 .282 ,189 200.0 449.3 
1.398 78.1 .451 1.234 3 1 . 2  155.4 
.118 105.6 .308 1.436 226.4 381.6 
0.52 3.83 12.43 2/1/1 3 1 . 1  53.3 
.a75  100.4 ,299 .791 206.7 449.4 
1.397 71.3 .456 1.221 41.3 156.0 
a 1 1 0  104.9 .305 1.411 222.6 387.5 





























- 1 2 . 1  261.7 
-6.2 206.I 









1 . e 2 5  
I- 680 5-1009.6 .266 16.2 14.7 2.2 .OB2 103.4 .321 .e08 212.8 449.6 .549 1.0670 107.6 1 . 2 3 1  -4.1 -12 .2  2 1 1 . 6  e 3 3 4  
5-1000.6 5-1160 .394 298.4 -5.6 -1.6 1.395 15.6 .464 1.217 46.3 156.9 .6520 1.78PA'107.6 .616 1.8 -6.1 205.4 -239 
1-1220 5-1440 .250 134.2 65.1 16.1 .IO1 103.9 .303 1.387 218.5 393.1 .961 1.8060 97.1 1.127 -14.9 - 4 4 . 0  46.2 - 3 4 2  
16.48 1 1 . 2 1  5.19 5.21 8.59 5.48 15.04 2/1/1 39.6 61.5 2 1 . 2  .387 4.219 16.9 192.8 -11.1 l 00 .6D 1.2tr 
5- 900 5-lOlS.9 .SI0 27.2 16.0 1.9 .901 109.9 .381 ,645 223.6 449.9 ,523 1.1670 110.8 1.260 -4.4 -11.2 280.9 -465 
9 - 1 0 1 8 . ¶  1-1160 .465 299.2 -4.4 - 1 . 3  1.390 11.8 . 4 8 7  1.190 58.0 159.2 . 6 l l D  1.769A 101.6 ,601 2 . 5  - 1 . 1  202.0 
S-l2ZO 9-14SO -140 12S.5 -1.6 -4.3 .682 101.9 .303 1.339 209.7 404.1 .934 1.1450 99.8 1.121 3.6 58.4 27.0 - 2 5 4  
1 9 . 8 1  10.S2 1.5I 5 . 3 5  8.73 2.91 13.42 21112 42.9 35.1 19.4 .218 5.945 22.2 197.1 -20.6 9 5 . 4 0  1.376 
5- 910 1-1010.8 a413 33.9 11.1 1.6 .926 11S.4 .419 .675 228.2 450.0 .SO9 1.2410 112.7 1.217 -4.4 -10.3 286.2 . S O 9  
5-1018-6 5-1160 .SO9 300.2 -3 .9  -1.1 1.366 69.5 . S O 3  1.112 64.8 160.6 .5830 I.762A 107.6 -590 1.4 -5.2 199.8 -249 
5-lPZO 1-1470 -122 134.6 6.6 -1.9 .613 100.1 .SO5 1.317 203.0 409.3 .919 1.7180 100.9 1.118 5.4 30.8 38.8 . e 5 4  
16.81 11.35 8.14 5.41 8.85 2.61 13.42 2/1/2 4 5 . 1  26.3 15 .3  .232 7.506 2S.7 199.9 -24.6 92.9D 1.111 _- . HARS ARRIVAL DATE = 2451170 122 DEC 19981 
5- 820 5-1006.1 ~ 2 0 6  44.9 26.5 2.2 .659 82.2 .305 . I l l  161.4 456.4 , 5 3 5  1.006 101.4 1.212 -1.6 -5.6 266.Z -374 
5-1006.1 5-1170 .314 291.1 -6.6 -1.6 1.390 76.1 .449 1.199 44.0 161.4 .66OD 1.131A 104.0 .606 1.9 -4.7 204.4 e214 
3-1210 1-1380 ,236 106.4 26.8 1.9 .763 110.7 .315 1.574 242.6 351.1 1 . O l J A  2.1340 8 8 . 1  1.115 -1 .4  4.0 5 9 . 1  -174 
14.49 9.91 4.16 4 .58  7.97 S.13 12.23 2/1/1 k 5 . 3  91.2 31.3 .430 S.702 6.6 192.1 1.7 102.7D 1.163 
B- 830 9-1005.6 .id3 29.7 25.4 2.3 .e62 87.7 .LIZ $775 173.9 451.9 .564 e986 101.3 1.214 -2.2 -7.7 261.5 s 9 - O  
3-1003.6 5-1170 -332 298.3 -8 .0  -1.9 1.393 19.3 .437 1.212 34.9 160.3 .6820 1.742h 104.1 e 6 1 3  0. - 4 . B  206.6 -211 
J-leSO 5-1390 .227 101.7 29.7 2.1 .751 110.0 .347 1.554 240.9 382.9 1.0ltl 2.0930 90.7 1.153 - 1 . 9  1 . 3  3 0 . 3  e l 7 1  
13.63 9.11 4.20 4.52 1.91 4.91 12.19 2/1/1 43.6 82.6 36.4 .545 3.204 8.3 190.0 - 6  107.90 1.201 
I- 840 8-1002.9 ,159 16.8 22.0 2.4 
J - l I 7 0  .Si?% 298.3 -8.4' -9.0 
5-1400 .218 109.6 30.9 2.5 
I3.36 8.84 4 . i 5  4.S2 
SO 5-1003.7 .17S 13.0 16.9 9.4 
03.r 9-1170 .S31 898.3 -8.1 -1.9 
13.51 8.Y6 4.32 4.52 






.39s . r42 
I.9I 
91.4 .E66 
I 109.4 ,339 
4.60 19.24 
94.4 .e70 
I 99.3 . 4$1  
b 108.6 .§3e 
b 4.46 le.38 
l rs.7 .43s 
.7?8 163.8 450.2 .511 -9850 104.8 
1.529 P38.4 310.0 1.010 9.0470 92.9 
2/1/1 13.3 69.9 37.0 .569 3.146 
. l e3  199.9 449.6 . 9 7 1  .BO40 109.1 
1.2le 35.7 160.2 .8Q3O I .1421 104.1 
1.500 935.4 376.6 2.002 1.9960 
P/l/l 43.6 68.4 54.1 .541 S.bT8 
i.ei4 34.4 160.0 .e810 1.743~ 104.3 
3 12 
STOPOVER T I M E  s 60 D A Y S  1999 OUTBOUNC SWINGBY MISSIC~N CURATICIN : 560 C A Y S  
M A R S  ARRIVAL C A T E  L l 5 1 1 7 0  
2 2  CEC 199R 
LAUNCH SWNGOY SPEED1 R A l  OECLl 
SWNGBV ARRIVE SPEED3 RA3 DECL3 
DEPART RETURN $PEE05 R A 5  OECL5 
PROP AERO OVL 
I 1 V 1 P S I  1 ECCEN SMA THE11 THET2 PERIH APHEL P S I  2 V 2 I 2 OECL2 R.42 SPEECP 
I 3 V 3 P S I  3 ECCEN SHA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECLl R.44 SPEED4 
I 5 V 5 P S I  5 ECCEN SMA THE15 THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 R I B  $PEE06 
2 . 3  , 870  9 7 . 3  .e82 ‘ . I88  1 9 9 . 6  449.5 ,566 1.0100 1 0 S . 7  1 .223 - 3 . 8  -11.6 264.9  -366 
-1 .9  1 .392 78.4 .441 1.208 38.7 160.6  .6750 1.74OA 104.1  .611 2 . 1  - 4 . 7  205.9  .el2 
3 . 7  .732 107.8 .326 1.470 231.8  382.7 .991 1 .9480 95 .5  1 .141 - 2 . 7  - 5 . 1  28 .5  a196 
4.54 7.93 4 . 2 4  12.53 2 /1 /1  44 .2  51.3 3 2 . 9  . S O 2  3 .536 12 .3  190.3  - 7 . 2  lOS.20 1 . 2 7 2  
O V A  E V A  O V D  EVR r Y F E  SUN A SUN R K A P P A  - A  E INC R A P  DECLP E T A  PERIC 
¶ -  860 5-1005.1 ,197 11 .6  16.1 
I - 1 0 0 5 . 3  5-1170 .346 298 .0  - 7 . 5  
9 - 1 2 9 0  3-1420 .199 1 1 5 . 8  34.9 
19 .44  8 . 8 9  4 . 6 6  
9- 870 5-iaor.4 ,229 1 3 . 1  1 4 . 9  
5 - 1 0 0 7 . 4  5-1110 .367 2 9 7 . 7  - 6 . 8  
3-1230 5-1430 .192 121.2  3 9 . 6  
‘IJ.18 9 . 2 1  5 . 1 3  
5- 600 5-1030 .0  .267 i 6 . 6  1 4 . 7  
¶-1010.0 5 - 1 1 7 0  -394 291.8  -6 .0  
5-1230 5-1440 ,202  1 5 3 . 1  5 1 . 1  
14 .68  10.01 5 . 7 6  
2 . 3  , 8 7 5  100.2 .299 ,796  206.3 449.6  .558 1.0340 106.6  1 .229 - 3 . 7  - 1 2 . 1  268.2  .367 
- 1 . 8  1 .391 7 7 . 1  .447 1.201 42.8  161.3 .6640 1.737A 104.0  .607 2 . 0  - 4 . 7  204.8  - 2 1 3  
5.0 , 7 2 2  106.8 .320 1.439 227.9 388.4 - 9 7 8  1 , 9 0 0 0  9 6 . 8  1 .137 - 3 . 9  -9.4 32.3 ~ 2 1 4  
4 .57  7.96 4 .08  12.18 2/1/1 4 5 . 2  4 5 . 9  2 9 . 6  ,446 3.914 1 4 . 3  1 9 1 . 3  -10 .5  102.70 1 . 2 9 9  
2.2 .e81 103.3  ,321 .807 212 .4  449.8  ,148 1.0660 107.8 1.236 - 4 . 0  - 1 2 . 1  2 7 2 . 1  ,394 
-1.8 1.389 71.6 ,455 1 .191 4 1 . 6  1 6 2 . 0  .6490 1.734A 133.9  .602 1.8 - 4 . 1  20S .3  - 2 1 5  
4 . 6 1  8.00 4 . 3 1  15.45 2 /1 /1  46 .5  4 7 . 8  2 6 . 1  .387 4 . 4 3 3  16 .5  192.8  - 1 3 . 9  lC0.10 1 . 3 3 0  
8 . 9  . l i e  105.8 .316 1.409 223.6 393.8 .964 1 . 8 5 4 0  9 1 . 9  i . i 3 z  -1 .1 - 2 2 . 3  3 9 . 6  .256  
3-  900 9-1011.9 .357 2 7 . 3  
I-101’3.9 5 -1170  ,464 299.0  
5-1250 5-1460 . l 6 3  1 2 4 . 1  
11.11 10.94 
16.0 
-4 .7  
- 6 . 9  
7 . 5 2  
1 7 . 1  
- 4 . 1  
5 . 9  
8 . 6 6  _ _  
26.4  
- 6 . 9  
27 .s  
4 . 8 8  
2 5 . 5  
- 8 . 7  
28 .8  
4 . 2 1  
22 .2  
- 9 . 1  
29.4 
4 . 1 5  
18. 7 
-8 .0  
3Ll.S 
4 . 3 2  
1 6 . 3  
- 8 . 2  
3 2 . 1  
4 .64  
1 5 . 0  
- 7 . 3  
3 4 . 9  
5 . 1 1  
1 4 . 7  
- 6 . 5  
4 1 . 2  
5 . 7 3  
i 5 . 1  
- 5 . 7  
6 0 . 6  
6 . 5 1  
16.0 
- 5 . 0  
- 1 8 . 8  
1.46 
1 7 . 0  
- 4 . 4  
4 . 3  
8 . 5 9  
1.8 ,905 109.7  ,379 .a43 2 2 3 . 1  450.1  ,523 1.1630 110.8 1.259 -4 .4  - 1 1 . 1  281.4 . 4 ~  
- 1 . 7  1.383 7 1 . 1  ,479 1.168 59.3 164.1  ,6080 1.724A 1 0 3 . 1  ,586 1 . 5  - 4 . 2  199.5  a 2 2 1  
- 6 . 1  ,691 103.3  ,312 1.353 214.4  404.4 ,931 1 . 7 7 5 0  100.1 1.124 1.6 4 3 . 9  2 2 . 3  ,276 
4 . 7 7  8.16 3 .43  13 .80  2 / 1 / 2  5 0 . 1  39 .1  18.5 .280 6 .206 21.9 197.3 -20 .2  94 .90  1 . 4 5 6  
1 . 5  .923 113.2  ,417 ,872 227 .8  450.3 .508 1.2350 112.7  1 .275  - 4 . 4  -10.2 286.8 * S O 7  
- 1 . 6  1 .380 69 .4  .495 1.150 6 5 . 9  165.3  , 5800  1.719A 103.5  . 5 7 6  1 .4  -3.8 1 9 7 . 1  .e26  
- 2 . 3  .681 101.9  .312 1 .328 209.5 409.4 ,914 1.1420 101.1 1.121 3 . 9  32.2 3 7 . 8  a261 
4 . 8 9  8 .28  2.86 13.54 2 /1 /2  52.4 27.0 1 4 . 6  2 3 4  7 . 8 5 1  2 5 . 4  200.3 - 2 4 . 2  92 .60  1.802 
MARS ARRIVAL DATE : 2451180 I 1 JAN 1999) - --  
5- 910 1-1019.3 .410 34.2 
3 - i a t 9 . 3  1-1170 .( io7 3~0.2 
5-1230 1-1470 . I 3 5  133.8 
16.42 11 .52  
. I .. _- 
S- 820 5-1009.2 .213 4 6 . 8  
5-1009.2 5-1180 .381 297.5  
5-1240 5-1380 .267 108.1 
14.93 10.18 
5- 830 5-1004.3 ,164 3 1 . 0  
3-1004.3 5-1180 ,334 297.7 
5 - 1 2 4 0  5-1390 ,256  109.4  
1 3 . 9 1  9 . 8 4  
2 . 1  .858 81.6 .311 . 7 7 0  160.4  457.2  .530 1 .009 107.8 1.212 - 1 . 8  - 5 . 6  2 6 7 . 6  .381 
- 1 . 9  1.385 76 .2  .445 1.178 46.4  166.4 .6540 1.702A 100.4  .594 1 .9  - 3 . 0  201.6 ,195 
1.8 .788 112.9 .389 1.663 249.2 357.1 1.016A 2.3100 8 9 . 2  1 . 1 7 0  -1 .3  4 . 3  31 .2  . le7 
4.14 7.54 5.90 12 .40  2/1/1 5 3 . 1  93.7 2 9 . 1  ,414 3 .896 6 .9  192.8  2 .5  101.60 1 .199 
2 . 3  .862 8 7 . 5  .274 .774 173.4 452.2  .562 ,986 105.4 1.214 - 2 . 2  - 7 . 6  262.3 - 3 3 4  
-2 .1  1 .388 79 .0  .431 1 .193 37 .3  165.1  .6790 1.707A 100.7  .603 2 . 3  - 2 . 6  2 0 4 . 3  ~ 1 9 2  
2.0 .780  112.2  .378 1 .630 247.1 364.7  1.014 2 .2460 9 1 . 3  1.165 - 1 . 4  2 . 0  2 7 . 2  - 1 8 4  
4.07 7.47 5.62 12.37  2 /1 /1  50.8 79.8  3 5 . 1  A 3 8  3 . 3 2 0  8.8 190.2  1.6 106.80 1 . 2 4 8  
I- 840 5- ino3.4 
5-1003.4 S-1180 
5 - 1 2 4 0  9-1400 
5- 850  S - 1 0 0 4 . 1  
5-1004.1 5-1180 
5-1240 5-1410 
J- 860 3-1005.6 
5-1005 .0  5-1180 
5-1240 5-1420 
3- 870 1-1001.6 
5-1007.8 1-1180 
5 - 1 2 4 0  5-1430 
. I 5 9  19 .7  
.326 297.9  
.244 111.3 
13 .55  9 . 4 9  
.172 13.7 
, 5 3 2  2 9 7 . 7  
.232 1 1 3 . 8  
13 .42  9 . 3 6  
.196 1 2 . 1  
.346 2 9 7 . 5  
.220 117.0 
13 .48  9.39 
.228 1 3 . 6  
.367 297.4 
.20¶ 121.4 
1 3 . 7 1  9 . 6 0  
2 .3  
-2 .2  
2.3 
4 . 0 6  
2 . 3  
- 2 . 1  
2 . 7  
4 .07  
2 . 3  
-2 .1  
3 .2  
4 . 0 9  
2 . 2  
-2.0 
4 . 1  
4 . 1 1  
.e64 
1 .389 









7 .48  
. e  74 
I .  386 . 7 3 7  
7 . 5 1  




94 .3  
7 9 . 1  
110. I 
5.04 
9 7 . 2  
78.2 
4 . 7 5  
100.1  
7 7 . 0  
108.8  
4 . 4 8  
















.778  183.3  450.4 
1.196 3 5 . 6  164.9  
1 . 5 9 3  244.4  311.5  
2 /1 /1  50.4 67 .6  
.782  191.1  449.8 
1.194 36 .9  165.1  
1.553 241.1  311.8 
2 / 1 / 1  5 0 . 7  5 7 . 6  
. 7 8 7  1 9 9 . 2  449.7 
1.189 39.8 1 6 5 . 5  
1 .514 237.4 383.7 
2/1/1 51.4 49.6 
.795 205.9 449.8 
1.183 4 3 . 8  166.1 
1.475 233.2  389.2  





. 5 7 0  . 6800 
.999 
34 .4  
,565 
.6730 
- 9 8 8  



























9 4 . 7  
3.385 
1 0 5 . 1  
100.6 









9 . 7  
1 ,219 
.603 
1 . 1 5 5  
10 .7  
1.223 
.601 





1 3 . 1  
-2.6 
2 . 3  
- 1 . 5  
189.7 
- 3 . 0  
2 . 3  
- 1 . 7  
189.8 




- S . 7  
2 . 0  
- 3 . 0  
191.5  
-9.3 
-2 .7  
.4 
- . 3  
- 1 0 . 7  
- 2 . 8  
- . 8  
- 3 . 1  
-11.6 




-3 .0  
-4 .3  
- 9 . 3  
261 .E 
2 0 4 . 8  


























. 3 6 7  
.194 
. E 2 1  
1 .355 
5- 880 5-1010.4 . 2 6 5  1 7 . 0  
5-1010.4 5-1180 .393 297.6  
5-1240 S-1440 . 2 0 4  128.4  
14.25 10 .08  
2 . 1  .880 103.1  .320 .e06 212 .0  450.0  .548 1 .0640 107.8 1 .236 - 4 . 0  - 1 2 . 1  272.6 .393 
- 1 . 9  1 .384 7 5 . 5  .449 1.174 4 8 . 6  166.7 .6470 1.70lA 100.4  .592 1 .9  - 3 . 0  200.8 ~ 1 9 6  
6.1 .726 1 0 7 . 7  .332 1.438 228.8 394.5 ,961 1.9160 9 8 . 4  1 .139 -4 .9  -10.6 3 5 . 5  .E42 
4 . 1 7  7 . 5 6  4 .35  1 3 . 2 1  2/11; 53.8 41.1 2 5 . 3  .308 4 . 5 7 1  15.9 193.1 -12 .6  99.80 1 . 3 8 6  
5- 890 5-1013.2 ,307 2 1 . 9  
S-1240 5-1450 ,269 1 5 7 . 9  
16.72 11.49 
3-  900 s-1016.1 .354 27 .9  
5 - 1 0 1 6 . 4  5-1180 .462 299.1  
9-1240 5-1460 . 2 1 2  123.6  
10 .33  11 .99  
5- 910 5-1019.8 . 4 0 1  34 .6  
5-1019.6 5-1180 . 5 0 5  300.5  
5-12-40 5 - 1 4 7 0  . 1 5 1  132.8 
1 6 . 2 5  1 1 . 7 7  
s-1013.2 5-1180 .425 298.2 
2 . 0  .a90 108.3  .347 . E 2 0  217.6 450.2  ,536 1.1050 109.1  P.245 - 4 . 2  - 1 1 . 7  2 7 7 . 1  . 4 2 5  
- 1 . 8  1 .382 73.7 .459  1.163 5 4 . 0  167 .6  .6290 1.698A 100.2  ,585 1 . 7  - 2 . 9  198.9 .199 
16.5 ,714 106.5 ,326 1.404 224.1  399.5 .946 1.8610 9 9 . 4  1.134 -15 .1  - 3 9 . 1  4 6 . 3  . 3 6 4  
4 . 2 3  7.63 5 .98  15 .50  2 / 1 / 1  5 5 . 8  56.3  2 1 . 7  ,333 5.314 1 8 . 3  195.2  -15 .9  9 7 . 2 0  1 .434 
1 . 8  .903 109.6  .318 ,841 2 2 2 . 7  450.4 .523 1 .1590 110.8 1.258 - 4 . 3  -11 .0  282.0 .462 
- 1 . 8  1.379 7 1 . 7  .473 1 .150 6 0 . 0  168.5 .6060 1.694A 99.9  , 5 7 7  1 . 5  -2 .6  196.7 . E 0 3  
-11.1 . T O 2  1 0 5 . 3  .323 1 .571 219.3  404.8 ,928 1.8140 100.5 1 .129 12 .5  54.3 7.9 .338 
4 .34  7.73 4 . 5 3  14 .97  2 / 1 / 2  5 7 . 7  4 8 . 9  18.0 .281 6.393 21.2 197.8 -19 .4  94 .70  1 . 5 1 6  
1 . 5  .921 113.0  .415 .e69 227.3 450.5 .SO8 1.2290 112.6 1 .273  - 4 . 3  -10.1 287.4 . S O 5  
- 1 . 7  1 .376 69 .4  .490 1.135 6 6 . 6  169.6 .579D 1.691A 9 9 . 7  .566 1 . 4  -2.3 1 9 4 . 1  .209 
- 3 . 0  . 6 9 0  103.8  .321 1.342 2 1 4 . 2  4 0 9 . 6  .911 1.1720 101.4  1 .124  4.5 3 4 . 3  36 .7  . 2 7 1  
4 .47  7 . 8 7  3.19 1 3 . 7 1  2 / 1 / 2  6 0 . 1  28.2 14 .2  ,236  8.087 2 4 . 6  200.8  -23.3 92 .40  1 . 6 6 9  
M A R S  ARRIVAL DATE L. 2451190 (11 JAN 19991 -- 
1- 820 5-1010.6 . 2 2 2  4 9 . 1  2 6 . 3  2 . 0  
? I - l O l 0 . 6  5-1190 .391 2 9 7 . 7  - 7 . 1  - 2 . 1  
5 - 1 2 5 0  5 - 1 3 8 0  .302 109.9  2 7 . 1  1.8 
13.69 1 1 . 8 5  S . 0 2  3 . 8 4  
.856 80 .8  .319 . 7 6 8  159.2  458.2  .523 1.013 108.3 1.211 - 1 . 9  - 5 . 6  269.3  .391 
.382 7 5 . 5  .444 1.163 40.8 171.0 .6470  1.619A 9 7 . 0  .586 1.9 -1 .1 1 9 8 . 1  . 1 6 2  
.818 1 1 5 . 2  .433 1.792 2 5 5 . 7  359.1  1.016A 2.5610 89 .7  1 .188 -1.1 4 . 4  2 7 . 5  . 2 O s  
7.24 6 . 8 3  12 .65  2 / 1 / 1  61.4 90 .3  28 .3  .393 4.094 7 .2  193.9  3 . 1  100.40 1 .216 
5 -  8 3 0  1 - 1 0 0 4 . 9  . 1 6 5  32 .4  25 .6  2 .3  
5-1004.9 5-1190 .337 297.5 - 9 . 4  - 2 . 3  
1 - 1 2 8 0  ’1-1390 .e88 111.3  2 7 . 6  2.0 
14.43  10.70 4 . 2 3  3.74 
.861 87 .3  , 2 7 5  ,774 1 7 2 . 8  452.1  . 5 6 1  .987 105.6  1 . 2 1 3  - 2 . 2  - 7 . 6  2 6 3 . 1  a337 
.385 78.8  .426 1.180 38.5  1 6 9 . 7  .6770 1.663A 9 7 . 5  .596 2 . 4  - . 7  2 0 1 . 6  . l 7 7  
. 8 0 8  1 1 4 . 4  .417 1 . 7 3 8  253.4 366.4 1 .013 2 .462C 9 1 . 9  1 .182  - 1 . 2  2 .6  2 4 . 1  a202 
7.13 6 .47  12.61 2 / 1 / 1  58 .5  7 7 . 0  3 4 . 1  .531 3.412 9.4 1 9 0 . 1  3 . 1  106.30 1.260 
3- 8 4 0  5 - 1 0 0 3 . 8  .159 2 0 . 8  2 2 . 3  2 .3  
5 -1001 .6  5 - 1 1 9 0  .327 2 9 7 . 6  -10 .0  - 2 . 4  
5 - 1 2 S 0  5 - 1 4 0 0  .274 1 1 3 . 2  2 6 . 1  2 . 2  
15.98 1 0 . 2 5  4 . 1 5  3 .72  
5-  650  5 - 1 0 0 4 . 3  . I 7 2  1 4 . 5  
I - 1 0 0 4 . 9  S-1190 .333 297.5  
9-1250 1-1410 . e60  116.6 
13.77 10.04 
.863 91 .0  . 2 6 7  . I 7 7  182 .8  4 5 0 . 7  .569 .9850 105.0 1.216 - 2 . 6  - 0 . 3  2 6 2 . P  ~ 3 2 7  
.385 79.4 .424 1 .182  36.5 1 6 9 . 1  ,6820 1 .6831 97 .5  ,598 2 . S  - . %  2 0 2 . 2  . I 7 6  
.796 113.6 .401 1 .682  2 5 0 . 1  372.9 1.006 2.3510 ,93.7 1.111 - 1 . 3  1 . 5  22.4 -203 
1 .12  6 . 1 0  12.66 2 / 1 / 1  58 .0  65 .5  34 .9  .561  1 . 3 3 1  10 .2  190.1  1 . 2  1 0 7 . S O  1 . 3 0 0  
18 .9  
- 9 . 7  
28 .9  
4 . 3 1  
16 .4  
- 8 . 9  
2 9 . 9  
4 . 6 2  
2 .3  .a66  
- 2 . 4  .385 
2 . 1  .783 
3 .73  7 .13  
9 4 . 1  
79.0 
112.8 
5 . 7 4  
.569 ,9930 105.2 
.6790 1,683A 97.5 
.997 2.2550 9 5 . 3  
33 .6  - 5 4 3  3.162 
1 .219 
,597 
1 .187  
1o.r 
-3 .0  
2 . 4  
- 1 . 5  
190.2  
- 3 . 4  
2 . 3  
-1.8 
190.8  
, 2 7 1  .781 191.3 4 5 0 . 0  
.425 1 .181 31 .7  169.6  
,387 1 .626  246.9  379.0  
12.76 2 / l / l  58.3 56.0 
-10 .8  263 .4  
-.I 201 .8  
. E  2 2 . 1  
-1.6 106.60 
-11.1 269.9 
- .e  200.9 
.3  24.4 
- 4 . 8  104.50 
-11.0 210.L 
-1.0 l C 9 . 6  
- . e  27.5 
9-  860 S-1006.0 . I 9 5  1 2 . 8  
5-1006.0 5-1190 .347 297.4 
5 - 1 2 9 0  5-1420 .246 118 .6  
13.74 9 .99  
9- 870 9-1008.2 .228 14.f 
J-1008.2 3-1190 .367  297.4 
6 - 1 2 5 0  5-1430 .231  122.4 
13 .89  10.10 
2 .3  .868 
- 2 . 3  1 .384  
2 . 9  .769 
3.73 7 . 1 5  
2 . 2  ,813 
- 2 . 2  1 .383 
3 . 5  . 7 9 3  
3.10 1.19 
9 7 . 1  
7 8 .  1 
l i l  .e 
5 . 3 7  
.282 . 7 8 7  198.8  449.9  , 3 6 5  1.0080 1 0 J . 7  
.429 1 . 1 7 7  4 0 . 5  169.9 .6720 1.682A 97.4  
,374 1 . 5 7 2  242.9  384.7 .985 2.1600 9 6 . 0  
12.89 2 /1 /1  S9.0 48 .2  3 1 . 1  .500 3.731 
.298 .794 205.9 450.0 . 5 5 7  1.031D 106.5 1.228 
.436 1 .171 44 .4  170 .4  .66 lD 1 .6811 97.3 .591 
.362 1.S22 238 .6  390.1  .971 2.0730 81 .9  I . 1 5 3  





1 5 . 1  
-8.0 




1 1 0 . 8  
9 .02 







9- 880 5 - 1 0 1 C . B  .263 1 7 . 5  1 4 . 8  2 . 1  .879 
S-1010.8 4-1190 .393 297.8  - 7 . 0  - 2 . 1  1 . 3 8 1  
9 - 1 2 5 0  5 - 1 4 4 0  ,219 1 2 7 . 9  3 5 . 0  4 . 7  .741 
14 .26  1 0 . 4 2  9 - 7 0  3.84 7.24 
9- e90 9 - 9 0 1 3 . 7  . S O 3  22 .4  
1 -1015 .1  9-1190 .424 298.5 
5 - 1 2 3 0  5 - 1 4 5 0  .221 1 3 8 . 1  




4 . 7 2  
.320 .804 211.6 450.2 
.444 1.162 4 9 . 2  171.1 
.351 1.476 234.0  J9J.2 
13 .28  2 / l / l  61.6  37 .8  
,947 1.0620 107.8 
24.7 -389 4.6SI 
.939 1.10eD 109.1 
.e280 1 .877A O 
.BAIL 1.925D B 
21.5 .534 s.  
- 4 . 0  
1 . 9  
-3 .4 
1 5 . 2  
-6 .2  






1 . 9  .E88 
-2 .0  1 .379 
6 . 3  .728 
9 . 9 2  7 .32  
1 .4  ,919 
-1.8 3.373 
-4 .2  . IO1 








3 . 6 2  
.346 .819 217.2 450.4 
. 4 5 5  1 .152  54.0 1 7 i . 8  
.343 1.413 2 2 9 . 2  400.1 
13 .83  2 /1 /% 0 3 . 4  3B.S 
.413 .e65 221.8 450.) 
,486 1.123 66,s I r 3 . 0  
.332 t . 3 5 9  219.0 409.5 
13.99 2/l/IL 6 8 . 0  30. 
9- 010 ?1-1020.P .403 5 5 . 0  
4-10PO.B: 5-1%90 . 5 0 3  301.1  
3-1C50 S-1470 . I 7 2  192.2 
16.32 12.13 
3 13 
STOPOVER T I H E  : 60 C A Y S  MISSI@N OUKATION i 560 C A Y S  
HAKS ARRIVAL C A T €  : 2451200 
21 JAN 1999 
I 1 V 1 P S I  I ECCEN 5 M A  THE11 THE12 PERIH APHEL PSI 2 V 2 I 2 OECLP R A Z  SPEECZ 
I 3 V 3 P S I  3 ECCEN SHA THETI THET4 PERlH APHEL PSI 4 V 4 I 1 DECL4 R A 4  SPEEC4 
I 5 V 5 PSI 5 ECCEN S M A  THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 DECL6 RA6 3PEEC6 
O V A  - _ _ E V A _ - - D V C  -EVR TYPE SUN A SUN R KAPPA - A  E - INC RAP OECLP ETA PERlC 
1999 OUTBOUND SWTNGBY 
_ -  . 
HARS ARRIVAL DATE E 2451200 t i l  JAN 19991- 
- .  .- 
LAUNCH SWNGBY--SPEEOl R A 1  CECLl 
SWNCDY ARRIVE SPEEC3 R A 3  DECL3 
OEPAK7 RETURN SPEECS R A 5  DECLS 
PROP AERO DVL - .  - .  - 
. . 
5- 8 2 0  S-1012.6 .236 52.2 26 .0  
1-1012.6 5-1200 .407 298.5 - 7 . 1  
5-1260 1-1380 ,344 111.8 26 .3  
16.84 13.18 5 . 2 4  
1.9 -855  79.6 .331 .767 1 5 7 . 4  159 .6  .513 1.021 109.1 1.210 -2 .0  - 9 , s  271.6 
-2 .2  1.379 74.6 ,446 1 .151 52.0 175.4 .6370 1.664A 93 .7  .580 1.9 - 8  193.9 - 1 7 4  
1.7 .8S5 1 1 7 . 5  .489 1 ,990  262.1 361.0 1.016 2.9640 9 0 . 3  1.211 -1.0 4 . 5  2 4 . 1  e228 
3.66 7.06 7.94 12.99 2/1/1 70.4 87 .2  26.6 .364 4.341 1 .4  195.1 3 .5  98.90 1.215 
'- 030 5-1005.6 .161 3 4 . 0  25 .6  
5-1005.6 5-1200 .339 291.7 -10.2 
5-1260 5-1390 .326 113.4 26 .7  
45.23 11.72 4.25 
2.2 e660 87.0 .278 , 7 7 3  172.0 452.9 .558 .987 105.7 1.213 -2 .2  - ? . 6  2 6 4 . 0  .339 
- 2 . 5  1.383 78.5 .424 1 . 1 7 1  39.4 113.9 ,6750 1.666A 96.4 ,593 2.5 1 . 5  198.5 . 1 6 I  
1 .9  ,841  116.6 .467 1.897 259.5 367.9 1.012 2.7830 92.S 1.202 -1.0 3.1 21.3 ,224 
5 - 5 1  6 .91  7.47 12.94 2/1/1 66.5 74.5 33.4 .522 3.483 10.3 191.5 4.5 105.90 1.296 
2.3 .863 90.8 ,268 . 7 7 7  182.3 451.0 .568 .9850 105.1  1.211 -2.6 -9 .3  262.8 -326  
-2 .6  1 .383  79.2 ,420 1.174 37.2 173.7 .6800 1.66IA 94.5 4 9 5  2 . 6  1.8 199.3 .166 
2.1 ,825 115.8 . 4 4 5  1.809 256.3 374.3 1.004 2.6140 94.4 1.192 -1.1 2.3 20.1 .227 
3.49 8.89 7.01 12.97 2/1/1 66.0 63 .7  34.4 .557 3.383 11.0 190.8 2.8 107.30 1.328 
5- 840 5-1004.1 .159 22.0 22.8 
5-1260 !I-1400 ,309 11S.3 27.0  
14.65 11.16 4 . 1 5  
5- 850 5-1004.9 .111 15.4 19 .0  
5-1004.9 5-1200 .333 297.7 - 1 0 . 6  
14 .35  10.85 4 . 3 0  
5-1004.3 5-izoo .a28 291.8 -11.0 
5 - i 2 6 a  5-1410 .292 117.7 2 7 . 5  
2.3 ,865 94.0 .272 ,780 190.8 4 5 0 . 3  ,568 .9930 105.2 1.218 -3.0 -10.6 264.0 .333 
-2 .6  1.383 78.9 ,422 1.172 38 .2  113.8 .673D 1.667A 94.5 ,594 2 . 5  1.6 199.0 ,166 
2.3 .BO9 114.9 .425 1.127 252.6 380.2 .994 2.4600 9 6 . 0  1.183 -1.2 2 .1  20.1  .e32 
3.50 6.90 6.56 13.06 2 /1 /1  66 .2  54.6 33.1 , 1 4 1  3.512 11.0 190.9 . I  106.50 1.360 
5- 860 5-1006.3 -194 13.5 16.5 2 .2  .868 96 .9  .282 .786 198.3 450.1 .564 1.0070 105.8 1.222 -3.4 -11.4 266.5 -347  
'J-lOO0.5 5 - i Z O O  - 3 4 7  297.6 - 9 . 7  -2 .5  1.382 7 8 . 1  .426 1.168 41.0 174.1 .6110 1.666A 94.4 . I 9 1  2.4 1 . 4  i 9 6 . 0  -167  
5-1260 5-1420 . 2 I 5  120.5 2 8 . 1  2 . 6  .793 113.9 .406 1.652 248.4 3 8 5 . 1  .981 2.3230 97.3 1.173 -1.4 2.1 22.7 .239 
14.23 10.71 4 .61  3.52 6 .92  6 .11  13.18 2/1/1 67.0 4 7 . 0  30 .6  .SO0 3.784 11.4 191.5 -3.2 104.60 1 .391  
5- 070 S-1008.6 .225 14.7 1 5 . 2  
5-1006.6 5-1200 .367 297.8 -8 .6  
5-1260 5-1430 ~ 2 3 7  123.9 29.0 
14.29 10.73 5.Ob 
2 .1  .e72 
-2.3 1.381 
3.1 . l T T  
3.57 6.97 
2 .0  -878 
-2 .2  1.380 
3.8 .760 
3.63 7.03 
1.8 . 881  
-2.1 1.377 
5 .6  . I 4 5  
3.72 7.12 





75 .4  .441 
111.8 .375 




4 . 9 6  13.72 
.793 205.0 450.2 .556 1.0290 
1.163 44 .8  174.5 .6600 1.666A 
1 . 5 8 5  244.0 390.9 .967 2.2030 
2/1/1 6 8 . 0  40.8 27.7 .446 
.SO3 211.1 450.4 ,547 1.0590 
1 . 1 5 5  49.5 175 .0  ,6450 1.664A 
1 .525  2 3 9 . 2  395.9 .953 2.0980 
2/1/1 69.6 36.0 24.4 .390 
. E l 7  216.6 4S0.7 .535 1.0990 
1.145 54 .8  175.7 .627D 1.663A 
1.472 234.3 400.7 ,938 2.0060 
2/1/1 71.4 33.7 21.0 .335 
106.6 1.227 -3 .7  
94-2 . I 8 8  2.2 
98.5 1.164 -1.8 
4 . 1 8 0  12.5 192.6 
107.7 1.234 - 3 . 9  
9 3 . 9  .583 2 .0  
9 9 . 6  1 .156  -2.4 
4.726 14.2 194.3 
109 .1  1.243 - 4 . 1  
9 3 . 6  - 5 7 1  1.8 
100.5 1.148 - 4 . 1  
5.480 16.4 196.5 
-11.9 
1 .o 
2 . 0  
-6 .1 





* 7  
-3.5 














. e48  
1 .420  
.395 
4 7 2  
-257  
1 .453  
,424 
. 1 7 6  
1 . 5 0 1  
.ere 






















16. t 9  
.204 




























_ _  __._ 
14.8 
- 7 . 6  
30.9 
3.66 
1 5 . 2  
-6 .6  
3 5 . 5  
6 . 4 1  
1 1 . 0  
-4.9 
-7 .3 
8 .42  
25.9 
- 1 0 . 9  




26 .0  







1.3 .916 112.5 .411 ,862 226.2 451.1 -507  1.2160 112.5 1.270 -4.2 - 9 . 8  288.6 .501 
-1 .9 1.371 69.S .484 !.120 67.0 177.2 ,5780 1.661A 9 2 . 6  . 5 5 9  1 . 4  - 9  187.9 .189 
- 7 . 2  ,714 1 0 7 . 7  .346 1.383 223.8 410.1 ,905 1.8610 102.2 1.134 8 . 9  46.0 2 7 . S  . 32 l  
4.01 7.40 4 .36  14.64 2/1/2 75.9 36.9 13.9 .239 8.268 21.8 2 0 2 . 6  -20.4 92.60 1 .738  -- MAR3 ARRIVAL DATE I 2451210 (31  JAN 19991 - _ _  
2.2 .859 86.6 ,280 .772 171.2 453.4 .556 ,988 105.9 1.213 - 2 . 2  - 7 . 5  265.0 ,343 
-2.8 1.381 78.3 ,422 1.164 40.3 177.9 .6730 1.656A 91.6 .591 2.6 3.7 195.3 . l o0  
1 .9  ,881 118.9 .530 2.151 265.6 369.3 1.011 3.2920 93.2 1.228 - . 9  3 .5  18.9 .252 













2.2 ,862 90 .6  .269 .77S 181.1 451.3 ,367 .985D 105.2 1.215 -2.6 - 9 . 2  263.6 .330 
-2.9 1.382 79.1 .418 1.168 37 .6  177.6 .6790 1.657A 9 1 . 7  .394 2.6 4 . 2  196.3 .159 
2.0 .861 118.0 . S O 0  2.002 262.1 375.5 1.002 3.0020 95 .1  1.21S -.9 3.0 I8.2 .253 
3.35 6.75 8 .09  13.39 2/1/1 74.0 6 2 . 1  34.1 . 5 5 2  3.413 12.0 191.7 4 . 7  107.30 1.333 
5- 850  5-1005.4 
5-1005.4 5-1210 
5-1270 5-1410 
5- 860 5-1007.0 
5-1001.0 5-1210 
5 - 1 2 I O  5-1420 
.170  16.4 
.334 298.1 
.328 119.9 
15. i r I i .e 
1 9 . 2  
-11.6 
26.2 
4 . 2 9  
16.7 
-10.6 
26 .5  
4 .59  
15.3 
-9.4 
27 .0  
5.03 
14.9 
- 8 . 2  
27.9 
5.62 
2 .2  








-2 .6  



















1 .378  
* 783 
6 . 9 0  
93.8 
76.9 
1 1 7 . 1  
7.53 
96.7 
78 .0  
116.1 
6.98 






















13.  18 
,298 
.780 190.2 
I 1.167 38.5 
1 . 8 7 4  258.2 
2 / U l  74.3 
450.5 
1 7 7 . 1  
381.2 
53 .4  


















































08 .1  
3.811 
106.6 
9 1 . 3  
99.3 
4.209 
107 .7  
91.0 
100.3 






















2 .5  











4 .0  
3 . 1  
1.9 
- 1 1 . 4  
3.6 
3 .5  
- 1 . 4  
-11.8 
3.1 
, 4 .0  
-5 .0  
-11.6 
2.7 
4 . 1  
















a 4 0 1  
e367 




~ 1 6 6  
e 2 7 4  
-467  




' ,785 197.7 
1.163 41.2 
, 1.765 253.9 
2/1/1 75.0 
5- 670 5-1009.1 . 2 Z 3  15 .3  
1-1009.1 5-1210 - 3 6 7  298.4 
J - l L ? O  S-1430 .288 125.3 
14.90 11 .48  








5- 060 5-1011.7 
5-lull.? S-1210 
5-1270 5 - 1 4 4 0  
. E 5 8  18.6 
.39? 298.9 
.268 129.5 
15.05 1 1 . 5 5  
1 .801 210.5 
1 1.150 49.7 
I 1.592 244.4 





I- 690 5-1014.7 a299 23.3 1 5 . 2  1 . 6  ,885 105 .7  ,344 ,815 216.1 451.0 ,534 1.0950 1 0 9 . 1  1 .24L -4 .1  -11.4 279.0 . 4 e 3  
5-1014.1 5-1210 ,423 299.6 - 7 . 1  -2.3 1.376 73.7 , 4 5 1  1 . 1 4 1  54.9 119.5 .621O 1.856A 90 .6  ,576 1.8 2 . 5  169 .7  , 1 7 1  
5-ILIO I-14SO , 2 5 0  134.2 SO.!  4 .2  ,764 112.6 .387 1 .523  e39.4 401.2 .933 1.1130 101.2 1,158 -I?.? 2.6  39.8 a t 8 2  
1 5 . 4 4  11.84 6.36 8.60 ? . D O  5.48 13.90 2 /1 /1  79.2 5 1 . 3  21.0 .331 5.499 15 .3  191.5 -81 .9  B7.30 1,814 
t . 5  .391 108.9 .374 .a33 221.1 (51.2 
- 2 . 1  1.374 71.7 .465 1.130 60.7 119.9 
7.3 .T47 111.2 .373 1,464 234.1 403.7 
3-73 7.13 5.29 14.27 2 /1 /1  81 .3  32.4 




. I 5 8  301.1 
.242 143.0 
16.26 $2 .51  
13.9 
-6 .1  
31.7 
7 . 2 6  
. I 2 1  1.1450 110.7 1.254 -4 .2  
,917 2.OlDD 102.0 1.149 - 5 . 7  
.6050 1.6S6A 90 .1  -569 1.6 
1 7 . 1  .e86 6.572 17.6 LOO.3 
EB 1999) .- - 
.565 .9850 105.2 1.2lY -2.8 
,6790 1.651 8 9 . 1  sS95 3.0 
.999 3.6400 96.0 1.242 - . r  
34.0 . S I 7  3 .493 1 3 . I  192.9 
- 1 0 . 7  t84 .0  
t . 3  181.5 
- 6 . 2  43.3 
- 1 I . 3  9 $ . 0 0  
WARS &Q.RIYAL OATC = 2411220 (10 f 
5- 840 5-lOOI.6 
5 - l O O ' J . 6  5-1220 
5-1260 5-1400 




. I 5 9  24 .8  
- 3 3 2  296 .9  
,396 119.9 





2 .2  .661 90.4 ,271 , 7 7 5  181.0 451.6 
-3.2 1.381 79 .1  .417 1.165 37.9 181.3 
1.9 .904 120.2 -569 2.319 267.6 $76.5 
3.28 6.69 9.37 13.96 2/1/1 82.0 61.0 









21 .0  
4 .28  
16 .9  
-11.6 
25 .1  
4.57 
2.2 -863 93.8 
-3.1 1.381 78.9 
2.1 .879 119.2 
5.29 6.69 8.68 
2 .1  .E68 96.3 
-3.0 1.380 78.1 
2.3 .E55 118.2 
3.32 6 .72  8.01 
,275 ,779 
.410 1.164 
I . 531  2.102 
1 13.97 Z / l / l  
, .e83 .184 
.423 1.181 








82.8 4 5 . 1  
259.3 387.2 
,566 .9910 105.3 1.217 -3.0 -10.4 L65.4 
.6770 12651 8 9 . 0  ~ 5 9 4  9.9 6.3 193.L 
.966 3.2170 9 7 . 6  1.226 -.8 4 . 0  17.9 
32.8 .536 3.542 12.6 199.9 4 . 0  106.60 




-348  298.9 
-346  124.9 
15.89 12.57 
.562 1.0050 105,8 1.221 -3.3 
.6700 1.651 88.8 ~ 5 9 2  2 . 1  
.973 2.3890 9 9 . 0  1.210 - .9  
30.4 .497 3.615 11.9 193.I 
-11.3 267.9 
5.7 19L.C 
4 .6  t 0 . 4  
- 1 1 , 7  L71.L 
5 .1  19o.r 
5 . 5  t 3 . 9  
,0 1OI.00 
-3 .1  ioc.ea 
5- 010 5-1009.7 
8-1009.1 5-1220 
5-1280 5-1430 
2.0 .669 99.4 .298 .790 t03 .9  450.8 . $ I 5  1.0260 106.7 1.226 -3.8 
-2.6 1.379 76.9 .429 1 , 1 5 5  45 .1  181.9 ,6590 1.651 88.6 . I 8 9  t . 4  
2.5 .a32 1 1 7 . 1  -468 1.794 954.6 392.2 .958 C.6300 100.1 1*190 -1.0 
3.37 6.77 7.36 14.01 2/1/1 03.9 39.5 27.5 -447  4.212 11.7 194.6 
S- 880 I - 1 0 1 2 . 1  .256 19.3 15.0 1.9 .E71 102.4 .318 .800 909.9 451.0 ,545 1,0340 107.7 1 .23 t  -3.9 -11.7 I 7 I . L  -8BL 
5-lOlL.3 5-1220 e392 299.6 -8.8 -2.6 1.378 75.4 ,438 1.148 49.6 162.3.  .E450 1.652 88,2 .!I04 C.2 4.5 100*B ,144 
5-1160 5-1440 -299  131.2 25.6  2.8 .EO9 116.0 ,440 1.603 C49.7 397.0 .943 L.4C30 101.1 1.102 -1 .S  0 .8  e0.4 
1 5 - 1 7  12.SO 5.56 5.44 8.81 0.75 14.13 L / l / l  85.C 34.4 24.3 a S 9 2  4 .149 12.5 191.8 -4.8 1oo*w s*4BB 
-221  16.1 
e367 299.2 
- 3 2 2  127.9 
9 5 . 1 3  12.36 
15.4 
-10.2 
25 .2  
1.00 
5- 690 5-1015.L .296 23.9 
I -1CBO 5-14¶0 -279 13S.L 
16.OL 12.47 
5- BOO 1-1018.1 -841  LO.? 
5-1018.S 5-1tLO .45 f  302.1 
I - I C O O  I -1460 ,256 140.1 
16.51 12.8l 
S - ~ O I B . ~  s-ieza ~ 0 0 . 0  
15.L 
I -1.5 
' 26 .5  
6.30 
' 15 .9  




S T W r J V E R  TIME = 60 CAYS 1999 OUTBOUNC SWINGBY H l S S l O N  CURATION : 560 C A Y S  
HAR3 ARRIVAL C I T E  : 2 4 1 1 2 3 0  
20 FEQ 1999 
LAUNCH SWNGBY SPEED1 R A l  CECL l  I 1 V 1 P S I  1 ECCEN SHA THE11 THE12 PERlH  APHEL P S I  2 V 2 I 2 CECLZ RAE P 
SUNGBY ARRIVE SPEEUJ RA3 CECL3 I 3 V 3 P S I  3 ECCEN SHA THET3 THE14 PERlH  APHEL P S I  4 V 4 1 4 DECL4 RA4 8PEEC4 
DEPART RETURN SPEED5 R A 5  CECLS I 5 V 5 P S I  5 ECCEN SHA THETS THE16 PERlH  APHEL P S I  6 V 6 I 6 CECL6 R A 6  SPEEC6 
PROP AERO OVL CVA --EVA -_CVC --EVR TYPE- SUN A SUN R-KAPPA - -A E __ INC RAP OECLP ETA CERIC 
- MARS ARRlVAL C I T E  = 2451230 ( 2 0  FEB 19991 -- - - 
S- 8 7 0  5 - 1 0 1 0 . 3  .tl8 1 7 . 0  1 5 . 5  2.0 ,868 9 9 . 2  .298 ,789  203.2 4 5 1 . 1  ,554  1.024C 106.7 1.225 -3.6 -11.6 272.1 ,367 
1-1010.3 1-1230 . 3 6 7  300.2 -11.1 -3 .0  1.379 76.9 .429 1.155 4 4 . 9  185 .2  .66OC 1.650 8 6 . 1  ,592  2 . 6  6 . 8  188.e ,160 
1-1290 5 - 1 4 3 0  .562  130.2  2 3 . 7  2 . 3  ,867 119.3  . s i8  1 .978  259 .8  392.7 ,953  3.0020 101.0 1.217 - . I  6 . 7  23 .2  * S Z O  
16.78  1 3 . 4 1  4 . 9 6  3 . 3 7  6 . 7 1  8 . 4 ¶  14.61 2 / l / l  9 1 . 2  3 9 . 2  2 1 . 6  .447 4 . 1 9 3  11 .7  1 9 5 . 9  -1.1 102.90 1 . 4 2 8  
I- 8 8 0  5-1012.9 . 2 5 3  2 0 . 0  
5-1012.0 5-1250 ,391 300 .9  
5-1280 5 - 1 4 1 0  . 1 3 1  1 3 3 . 3  
16.69 13.24 
1 5 . 0  1 . 8  -875 102.1 .318 .798 209.2 4 1 1 . 3  ~ 1 4 4  1.OSlO 1 0 7 . 7  1.251 - 3 . 8  - 1 1 . 6  276.1 -391  
- 9 . 5  - 2 . 8  1 .378  75.1  .438 1.148 49.1 185.5 a6460 1.811 81.7 -588 L.3 6 . 0  186 .5  ,164  
5 - 9 3  3.411 6.85 1.71 14.61 2 f l / l  9 2 . 5  54 .1  94.1  ,393 4.19%? 1 1 . 9  197.6 -4.9 lOO.3D 1 . 4 6 2  
2 3 . 7  2.5 ,840 i i 8 . i  ,483  1.814 254.8 391.4 .937 P . ~ O I D  102.0 t.eoo - . e  7 . 9  e 7 . 7  .azo 
5- 890 5 - i o i s . 9  . e 9 3  24 .6  1 5 . 2  1 . 6  109.2 .342 .e10 214.8  451 .6  ,533  i .0870 109.1 i . ero  - 4 . 0  -1 i .e  280 .7  . * e 1  
S-1019.9 S-12210 . 4 2 l  301.9 -8 .1  - 2 . 6  1 .376  73 .8  .449 1 . 1 4 0  54 .6  185.9 .6280 1 .6¶2 O5.e .58#! 8.0 5 . 3  104.6 e169 
¶-le90 8-1450 .BO9 1 3 6 . 9  23 .9  2 .8  .815 116.8 .4$4 1.687 249.6  401.9 ,922 L.4520 10P.6 1 , l O I  -1.e 8.8 33.0 . S e i  
16.82  13.25 6 . 2 4  3 .56  6 .97  7.0E 14.63  W l / l  9 3 . 9  29.7 .340 1 .437  ls.0 199.9 -8.4 97.00 1.508 
315 
STOPOVER TIME : 00 O A Y 8  1999 OUl8CtlNO SUlNt8Y M1SSIC.N DURATION 800 C A Y S  
LARS ARRIVAL D A T E  24511'0 
22 NOV 1998 
PSI 2 
PSI  4 
PSI  6 
E 
V 2 I 2 OECL2 RA.! S P E C C 2  
V 4 I 4 DECL4 R A 4  5PEEC4 
V 6 I 6 OECL6 R A 0  $PEEC6 
INC RAP CECLP ETA P f R l C  
_ _  
LAUNCH SUNGBY 8PEEO~-RAl -OECLl--l 1 V 1 PSI  1-ECCEN $MA THE11 THE12 
SUNG87 ARRIVE EPEE03 RA3 OECL3 1 3 V 3 PSI 3 ECCEN SMA THE13 THETI 
DEPART RETURN EPEE05 R A 5  OECL5 1 5 V 5 PSI 5 ECCEN SHA THE15 THE16 




- A  _. 




M A R S  ARRIVAL CITE 5 2451140 ( 2 2  NOV 19981 - -  
5- 850  5-1002.0 .176 10.3 17.9 
5-1002.2 5-1140 ,330 303.4 -6.1 
5-1200 5-1450 .133 119.3 -8.9 
14.0% 1.19 4.36 
5- 860 5-1004.0 .201 9.6 15.7 
5-1004.0 S-1140 .546 302.5 -5.7 
5-1200 5-1460 . l l l  128.5 2.4 
13.99 1.14 4.11 
2.5 ,869 94.9 .269 . ' I85 193.7 448.9 .514 ,9960 1 0 5 , O  1 .221  -3.0 -10.9 260.4 , 3 3 0  
-1.4 1.419 80.7 .479 1.334 29.1 142.9 .6940 1.974A 115.1 .674 2.0 -8.3 210.1 - 3 0 2  
-5.6 .677 99.2 .266 1.337 204.7 398.2 .954 1.7210 96.2 1.118 6.6 43.1 17.2 . 2 4 1  
6.83 10.20 2.83 13.21 2/1/2 25.8 43.0 42.7 . 5 5 3  2.144 11.2 191.0 -6.5 llO.8C .965 
2.5 ,812 91.8 .262 .791 201.0 446.9 .568 1.0130 105.6 1.225 -3.4 -11.8 263.2 .346 
-1.4 1.419 79.6 .483 1.328 32.5 143.4 ,6870 1.97OA 115.2 .611 1.9 -8.3 209.7 .303 
6.85 10.22 2.42 13.10 2/1/2 26.2 31.8 39.3 . S O 3  2.974 15 .0  191.5 -9.0 108.40 e 9 0 4  
2.4 .e77 100.7 .299 .799 207.6 449.0 .560 1.0380 106.0 1.231 -3.8 -12.3 266.0 -368  
-1.4 1.417 78.1 .488 1.320 36.8 144.1 .6760 1.964A l l S . 3  .668 1.8 -8.3 209.0 ,304 
-1.4 .662 96.5 .295 1.302 196.1 409.2 .917 1.6870 100.6 1.114 2.9 29.0 39.3 .E45 
0.89 10.26 2.26 13.27 2/1/2 26.8 25.3 35.3 ,445 3.298 14.9 192.A -11.6 105.00 1.022 
- 2 . 7  .669 91.9 .290 i.320 200.5 403.1 .937 I.IOZO 99.4 1.116 4.0 32.8 30.7 .e34 
1 4 . 7  
-5.2 
6.4 
5 . 2 1  
14.6 
-4.7 
7 . 0  
5.86. 























5 .18  
14.6 










1 . 0 3  
5- 880 5-1008.8 .e12 15.4 
1-1200 1-1460 .097 151.3 
14.99 8.05 
5- 890 5-iOll.6 .316 20.5 
5-3011.6 5-1140 .428 300.7 
5-1200 5-1490 .097 164.4 
15.87 8.88 
5-3008.0 5-1140 ,395 301.0 
2.3 .885 103.7 .322 . E l l  213.7 449.2 . 5 5 0  1.0720 107.8 1.238 -4.1 -12.4 2 1 0 . 5  . 391  
- 1 . 4  1.416 76.4 .494 1.310 41.8 1 4 5 . 0  .6620 1.957A 115.5 .663 1 .7  -8.2 208.1 ~ 3 0 8  
-.I .654 95.0 .303 1.285 191.8 4 1 4 . 7  .e96 1.6740 101.9 1.112 2.3 27.0 41.1 - 2 8 1  
6.94 10.32 2.19 13.53 2/1/2 27.7 20.5 31.1 .385 3.735 16.9 193.7 -94.3 102.60 1.053 
2.2 .e95 106.9 .350 .E27 219.3 449.4 .538 1.1160 109.2 1.249 -4.4 -12.1 274.9 +4P8 
-1.3 1.413 74.5 . S O 3  1.295 47.6 146.2 .6440 1.947A 115.6 .657 1.6 -8 .0  206.9 .3C'8 
- . 2  .646 93.2 312 1.269 187.1 420.1  .E73 1.6650 103.2 1.110 2.0  27.3 5 4 . 7  .el9 
6.99 10.37 2.19 13.85 2/1/2 28.8 16.5 26.7 .328 4.339 19.2 19S.4 - 1 7 . 1  99.00 1.094 
___ MARS ARRIVAL OA7E = 2451150 1 2 OEC 1998) - .-. 
5- 820 5-1006.2 ,196 4 1 . 5  
I-1006.2 5 - 1 1 5 0  .362 299.9 
5-1210 5-1420 .167 115.6 
14.09 8.16 
2.3 ,860 83.2 .296 .772 163.2 4 5 5 . 1  .543 1.001 100.9 1.213 -1.8 -S.7 263.6 -362 
-1.5 1.406 18.0 .468 1.267 38.4 150.1 .6740 1.860A 111.4 ,642 1.9 -7 .4 208.3 -268 
5 . 1  .707 103.9 .294 1.410 221.0 380.7 ,995 1.8240 94.7 1.128 -4.3 -14.8 34.2 . I 8 8  
5.93 9.31 3.53 12.41 W i l l  32.2 56.0 15.9 .459 3.247 6.1 191.9 .2 105 .50  1.031 
2.4 .864 88.2 .E69 .776 1 7 5 . 2  451.2 .I68 .985 105.1 1.215 -2.2 -7 .0  259.9 a 3 1 8  
-1.6 1.408 80.2  .460 1.279 3 i . 5  149.1 .6910 1.867A 111.3 .648 2.1 -7.4 209.5 ~ 2 6 6  
9.0 -699 103.0 .293 1.390 217.4 386.7 .983 1.7960 96.0 1.126 -8.1 -28.9 40.3 .e56 
5.88 9.26 3.88 13.11 2/1/1 31.1 56.0 40.8 .559 2.868 7.9 190.4 -1.4 109.8D 1.044 
5- 8 3 0  S-1002.5 .160 
5-1002.1 5 - 1 1 5 0  .328 











300 .3  
126. 7 
1 - 3 3  
s- 850  5-1002.8 . i l l  
9-1002.6 5 - 1 1 5 0  .330 
S-1210 5-1450 .163 
13.65 
5 - 1 0 0 4 . 5  5 - 1 1 5 0  .346 
S-1210 5-1460 .124 
13.24 









94.7 .270 .704 193.1 449.2 .572 .9950 105.0 1.220 -3.0 -10.8 261.2 
80.0 .461 1.278 32.0 149.1 ,6890 1.866A 111.3 .6A7 2 . 0  - 7 . 4  209.4 
101.0 .e94 1.348 209.4 !198.5 .953 1.1440 98.5 1.121 9.5 50.3 8.7 
3.42 13.77 2/1/2 31.2 48.7 19.5 . 5 5 1  2.962 11.1 190.2 - 6 . 0  109.10 
97.6 .e82 .790 200.4 449.1 ,567 1.0120 105.7 1.224 -3.4 -11 .7  263.9 
79.0 .464 1.272 33.2 149.0 .6820 1.863A 111.4 .645 2.0 -7.4 208.9 
99.7 ,296 1.328 205.0 403.9 .935 1.7210 99.8 1.118 4 . 8  31.1 29.3 
2.65 13.22 2 / l / Z  31.7 33.1 36.4 .503 3.201 12.9 190.8 -8.7 108.90 
.330 
,266 






5- 870 5-1008.7 .232  12.2 
5-1210 S-1470 .110 136.6 
5- 880 5-1009.8 .270 15.8 
5-1009.3 5 - 1 1 5 0  .395 299.4 
5-1210 5-1480 ,103 148.0 
14.09 8 . 1 1  
s-3006.r 9- t i so  .sei 299.7 
15.52 1.59 
2.4 .E76 100.5 .E99 ,798 207.1 449.3 ,559 1.0360 100.0 1.230 -3.8 -12.2 267.2 -367 
-1.5 1.406 77.7 .469 1.264 39.4 150.4 -6710 1.858A 111.4 .641 1.9 -7.4 208.1 e268 
-1.6 .667 98.3 .e99 1.309 200.5 409.2 ,917 1.7000 100.1 1.116 3.1 29.8 39.0 -249 
2.3 .e63 103.0 .322 .e09 213.2 449.4 .549 1.0690 107.8 1.238 -4.1 -12.3 271 .1  .395 
- 1 . 5  1.404 76.0 .477 1.254 44.4 151.2 .6370 1.852A 111 .5  .630 1 . 1  -7.3 207.0 -269 
- . 8  .658 96.7 .305 1.290 195.8 414 .5  .e96 1.6830 101.9 1.113 2.4 2 8 . 0  47.1 .e62 
5.97 9.33 2.29 13.56 2/1/2 33.4 20.8 28.8 .386 4.018 17.0 193.1 -14.3 101.40 1.164 
5.93 9.31 2.41 13.33  z / i / t  32.4 25.8 32.1 .445 3.547 14.9 191.7 -11.5 104.20 1.134 
I- 890 5-1012.1 .314 20.8 
1-1012,* 5-1150 ,428 299.4 
5-1210 5-1490 . l o0  160.7 
14.91 8 . 8 8  
5- 900 5 -1015 .1  .362 26.8 
3-1011.1 5 - 1 1 5 0  ,466 299.7 
5-1210 5-1900 . l o 2  174.0 
10.02 9.91 
2.2 ,894 106.7 .349 ,825 218.9 449.8 .537 1.1130 109.2 1 .248  -4.3 -12 0 215.5 -428 
- 1 , s  1.401 74.2 .486 1.242 50.0 152.3 .6380 1.8451 lli.6 .630 1.8 - 7 . 1  201.0 . 2 7 2  
- . 2  .650 95.0 .313 1.272 191.1 419.8 .874 1.6700 103.1 1.111 2.0 27.5 54.9 .279 
6.04 9.42 2.24 13.84 2/1 /2  34.6 16.8 24.7 -329 4.667 19.4 194.9 -17.3 98.70 1.206 
2.0 .908 110.1 .382 .a47 224.0 449.7 .524 1.1710 110.9 1.261 -4.5 -11.4 280.3 .466 
-1.4 1.398 72.0 .498 1.226 56.3 $53.7 .6160 1.836A 111.7 .621 1.5 -6.8 204.0 . 2 T 1  
. 2  .642 93.0 .323 1,255 186.3 425 .0  ,849 1.6600 104.5 1.408 1 . 7  2 7 . 5  02.8 , 297  
6 - 1 1  9.49 2.28 14.18 2/1/2 38.3 13.4 20.6 , 2 7 7  5.606 22.2 i97.2 -20.6 96.00 l . 2 ? 5  
_I MARS ARRIVAL OAT€ I2451160 (12 DEC 1998) 
2.2 .as9 82.7 .sot ,711 162.3 455.8 ,539 1.003 107.1 i .212  -1 .8  -5.7 265.0 ,368 
- 1 . 7  1.397 7 7 . 3  .456 1.227 41.4 156.0 -0670 1.787A 107.7 .621 1.8 -6.2 200.7 ,231) 
4.3 .718 105.8 .308 1.436 226.4 381.6 ,993 1.8790 95.0 1.134 -3.4 -9.2 31.1 .189 




4 . 7 0  
3- 820 5-1007.1 .201 43.2 
5-1007.1 5-1160 .368 298.5 
5-1220 5 - 1 4 2 0  ,181 115.2 
$ 3 . 1 0  8 .53  
1- 0 3 0  
3- (003 .E 
5 - 1 2 P O  






13 .13  
.159 . I24 

























1 .02  
25.2 


















5 .10  










5 .6  
7.11 




2 . 4  
-1 .8  
0.4 
5 . 1 2  























8 . 5 1  
, 8 7 1  
1.398 
.682 
8 . 5 2  






















222.6 3 8 1 . 5  

















.985 105.2 1.214 
1.793A 107.7 .628 
1.8420 96.3 1.131 




















- . 5  108.40 
91.5 ,265 
80.1 .445 
lOS.9 - 3 0 3  
5.48 lS.04 
94.6 . 2 7 0  
19.6 . 4 4 7  
102.8 , 3 0 3  
5.30 15.94 
184.2 450.0 
3 2 . 7  114.7 






.9800 104.8 1.217 
1.794A 107.0 ,829 
1.8060 97.S 1.127 
. 5 7 3  3.011 9.4 
,9950 105.1  1.220 
1.793A 1 0 7 . 7  .028 
1.7750 98.8 1 .124  
.549 3.138 10.9 
5- 840 

















60.0 3 4 1 . 4  
- 5 , s  108.0D 
- 1 1 . 9  964.4 
- 0 . 2  907.6 
-0 .1 105.80 
38 .4  2 7 . 0  
I- 850 
¶ -  1003.3 
3-1220 







1.OllO 1 0 5 . 7  1 . 2 2 4  
1.7901 101.6 .62S 
1 . 7 4 5 0  99.8 1.121 
.so2 3.388 12.7 
.299 .797 206.7 449.4 .519 1.0350 106.6 1.229 -3.8 -12 .1  107.7 ,367 
.456 1.227 41.3 1S6.0 .6670 1 . 7 8 7 A  101.7 .621 1.9 -6.2 100.7 .e38 
-305 1.317 205.0 409.3 ,915 1.7180 100.9 1.118 3.4 30.8 38 .0  . 2 I 1  
15.42 2 / l / Z  30.1 26.3 30.9 .448 3.749 1 4 . 7  191.4 -11.0 103.30 8 . 2 t l  
2 0 0 . 0  449.3 
37.2 155.4 
209.7 404.1 
37.7 3 5 . 1  
¶ -  810 5-1007.1 ,231 12.0 
9-1220 5-1470 -122 134.8 
12.94 7 .10  
3-ioor.1 5-1100 .367 298.5 
2.3 .e75 















5- 800  5-1009.0 
5-1009.6 5-1160 
5-1120 3-1480 
I- 890 5-1012.8 
3-1012.5 3-1160 
5-1220 5-1490 








- 4 2  I 298.0 
.io6 1 5 7 . 2  
14.19 8.92 
.321 .e08 212.9 
.464 1.217 46.3 
.309 1.296 200.1 
iS.60 2 f l / 2  39.6 
,348 .e24 218.4 
.315 1.276 191.2 
13.86 2/1/2 41.1 
.474 1.205 s1.a  
1449.0 .549 1.0670 107.8 1.237 -4.1 -12.2 171.6 .394 
, lS6.9 .6520 1.782A 107.6 .616 1.0  -0.1 105.4 .E39 
414.4 ,896 1.6960 102.0 1.113 2.5 28.4 49.1 .&?OS 
t 21.0 27.2 .387 4.249 16.9 lVE.8 -14.1 100.0D I.LI1 
I 157.9 .6340 1.710A 107.6 .009 1.8 - 0 . 0  LOS.9 . 2 4 C  
' 419.5 .E74 1.6170 103.2 1.112 2.0 C L O  S I . 1  .E79 
17.0 23.4 .330 4.941 19.4 194.9 - 1 7 . C  9r.90 8.303 
I 449.8 .537 i.iioo 109.2 1 . 2 4 1  -4 .s -11.0 1~6.0 .4er 2.1 ,893 
-1.0 1.393 










1.9 ,907 109.9 .381 .e45 223.6 449.9 .523 1.1070 110.8 I.250 -4 .4  - I l . L  L60.9 ~ 4 0 5  
-1.3 1.390 71.8 .487 1.190 58.0 1119.2 . 0 l l D  1.769A 107.0 .e01 
.2 .646 94.8 ,321 1.257 190.3 424.6 .E51 1.60JD 104.4 11.109 
I.3S 8 .73  e .3 i  14.14 2 l l l E  42.9 43.6 19.4 .e78 1.941 
1.6 .#BO 113.4 .419 .e71 228.L 450.0 .109 1 . L 4 l D  119.7 8.L7I 
-1.S 1.384 89.5 .SO3 1.112 64.8 160.6 .9838 1.742A lOT.8 .)OD 
5.41  8.05 L.39 t4.5e Wl/2 43 .1  10.9 16.3 7.506 
.?I ,037 92.1 .333 1.240 m . 4  429.8 ,825 1.6~40 ao5.r  s.10~ 1. 
B- 910 3-1028.0 - 4 1 3  33.9 
B-1018.6 5-1150 e509 300.2 
B-I220 5-1310 .IO9 183.5 
16.59 11.13 
WARS ARRIVAL DATE E L4511lO (Le OEC 1996) 
I- 820 5-1008.1 
5-1008.1 1-1170 










87OPOVER TXHE : 60 C A Y S  1999 OUTBOUNC SWXNGBY U I S S I C - N  CUkATION 2 6 0 0  C A Y S  
2 2  CEC 1 9 9 8  
W A R S  A R R I V A L  cATE = e 4 5 i i r 0  
_ _  
LAUNCH SUNGOY SPEECl R A l  OECLl I 1 V 1 PSI 1 ECCEN SUA THE11 THE12 PERlH APHEL PSI 2 V 2 I 2 CECLZ R A P  S P  
WINGBY ARRIVE (IPEECS R A 3  DECI.3 I 3 V 3 PSI 3 ECCEN SUA THE13 THET4 PERXH APHEL PSI 4 V 4 X 4 OECL4 R A 4  S P E E C l  
DEPART RETURN 8pEEC5 R A 5  OECL5 I 5 V 5 P S I  5 ECCEN SUA THE15 THE16 PERXH APHEL P S I  6 V 6 I 6 OECL6 R A 6  5PEEC6 
PROP AERO CVL O V A  EVA O V D  EVR TYPE SUN A SUN R UAPPA - A  E INC RAP CECLP E T A  P E R l C  _ .  I 
5- 830 5-i003.8 .ICS 29 .7  2 5 . 4  2.3 ,862-  8 1 . 1  -.272 . T ~ S  113.9 451.9 .564 .986 1 0 5 . 3  1.214 -2 .2  - 7 . 7  261.5 . 3 3 2  
5-1003.8 5-1170 .332 298.3 - 8 . 0  -1 .9  1.393 19.3 .437 1.212 35.9 160.3 .6820 1.742A 104.1  -613  2 . 2  - 4 . 6  206.6 * e 1 1  
5 -1230  5 - 1 4 3 0  .192 121.2 39 .6  5 . 0  .722 106.8 .320 1,439 227.9 388.4 .918 1.9000 96 .8  1 . 1 3 1  -3 .9  - 9 . 4  32 .3  *214 
12.80 8 .21  4.20 4.52 1.91 4.08 12.78 2 /1 /1  43.6 45.9 36.4 .545 3.204 8 . 3  190.0 .6  107.50 1 .201  
5-  840 5-1002.9 ,159 18.8 22.0 2.4 .e65 91.4 ,266 ,778 183.8 450.2 .571 .9850 104.9 1 .216  - 2 . 6  -9 .4  2 6 1 . 0  , 3 2 5  
5-1002.9 5-1170 . 3 2 5  298.5 -8.4 - 2 . 0  1.393 79.7 .435 1.214 34.4 160.G .6860 1.743A 104.1 .615 2 . 2  - 4 . 6  2 0 6 . 9  .211  
5-1230 5-1440 .202 1 3 3 . 1  5 1 . 1  8 .9  ,712 105.8 ,316 1.409 223.6 393.8 ,964 1.8540 97 .9  1 .132  - 7 . 7  -22.5 39 .6  ,256 
12.98 8 . 4 6  4.15 4.52 7.91 4 . 3 1  13.45 2 /1 /1  43 .3  47.8 37 .0  .569 3.148 9 . 5  189.5 -1 .6  108.30 1 .222  
5- 860 5-1005.3 .197 11 .6  16.1 2.3 
5-1005.3 5-1110 .346 298.0 -7.5 - 1 . 9  
5-1230 5-1460 .163 124.5 - 6 . 9  -6 .1  
12.63 8.08  4 .66  4.54 
I- 810 5-1007.4 .229 13 .1  14 .9  2.3 
5-1007.4 1-1170 ,367 297.7 - 6 . 8  -1.8 
5-1250 5-1470 . 1 3 5  133.6 5.9 -2.3 
12.56 7.99 5.13 4 . 5 1  
5- 880 5-1010.0 .267 16.6 14.7 2.2 
5-1010.0 5-1170 .394 291.8 -6 .0  -1.8 
5-1230 5-1480 .122 143.2 9.3 -1.0 
12.99 8.38 5.76 4 .61  
.E70 97 .3  .282 .788 199 .6  449.5 .566 1.0100 1 0 5 . 1  1.223 -3.4 -11.6 264.9 3 4 6  
1.392 18.4 ,441 1.208 38.7 160.6 .6150 1.140A 104.1 .611 2 . 1  - 4 . 7  2 0 5 . 9  -212  
.691 103.3 .312 1 .353  214.4 404.4 .931 1.7750 100.1 1.124 7.6 4 3 . 9  22 .3  a276 
7.93 3 . 4 3  13.80 2 /1 /2  44 .2  39 .1  32 .9  . S O 2  3 .536  12.3 190.3 -7 .2  105.20 1 .212  
.e75 100.2 .299 .196 206.3 449.6 . 5 5 8  1.0340 106 .6  1.229 -3 .7  -12 .1  2 6 8 . 2  eS67 
1 .391  77.1 .447 1.201 42.8 161.3 .6640 1.737A 104 .0  .607 2.0 - 4 . 7  204.8 ~ 2 1 3  
.681 101.9 .312 1.328 209.5 409.4 .914 1.7420 101.1 1.121 3.9 32.2 37.8 - 2 6 1  
7.96 2 .86  13.54 2/1/2 45.2 27.0 29.6 ,446 3.914 1 4 . 3  191.3 -10 .3  102.70 1.299 
.e81 103.3 .321 .e07  212.4 449.8 .548 1.0660 107.8 1.236 - 4 . 0  -12 .1  272 .1  a394 
1.389 15 .6  .455 1 .191  47 .6  162.0 .6490 1.734A 103.9 .602 1.8 -4 .7  203.5 ,211  
.610 100,3 .314 1.304 204.6 414.3 .e95 1.7120 102.2 1.117 2 .6  28.8 4 7 . 0  -269  
8.00 2.62 13.67 2 / 1 / 2  46.5 21.3 2 6 . 1  .387 4 . 4 3 3  16.5 192.8 -13 .5  100.10 1.330 
5- 890 5-1012.8 .309 21.6 1 5 . 1  2 .0  .891 106.4 .348 .E22 2 1 8 . 0  450.0 .536 1.1080 109.2 1.246 - 4 . 2  -11.8 276.5 -426  
5-1012.8 5-1170 .426 298.2 - 5 . 3  - 1 . 1  1.387 13.8 .466 1.180 53 .1  162.9 .6310 1.730A 103.8 .595 1 . 1  -4 .5  2 0 1 . 8  e 2 1 8  
5-1230 5-1490 .113 154.3 9 . 3  - . 3  ,660 9 8 . 6  . S i 8  1.281 199.5 419.5 .E74 1.6890 103 .2  1.113 2 .0  27.7 55.2 -281 
13.69 9 .01  6.55 4.68 8 . 0 1  2.46 13.89 2/1/2 48.1 1 1 . 1  22.4 .a31 5 . 1 5 5  19.0 194.8 -16.? 97.40 1.376 
5- 900 5-1015.9 .357 21.5 1 6 . 0  1.8 .905 109.7 .319 ,843 223.1 450.1 .523 1.1630 110.8 1.259 -4.4 -11.1 281.4 -464 
5 -1015-9  5-1170 .464 299.0 - 4 . 7  - 1 . 1  1.383 1 1 . 1  .479 1.166 59.3 164.1 .6080 1.1241 103.7 .586 1.5 -4 .2  199.5 .221 
5-1230 5-1500 .lo9 166.7 7.2 .2 .651 9 6 . 1  .324 1 .261  194.4 424.2 ,852 1.6100 104.4 1.110 1 . 7  27.5 63.3 .296 
14.67 9.90 1.52 4 . 1 1  8.16 2.38 14.16 2 /1 /2  5 0 . 1  13.7 18.5 .280 6.206 21.9 191.3 - 2 0 . 2  94.90 1 . 4 5 6  
I- 910 5-1019.3 .410 3 4 . 2  17.1 1 . 5  .923 113.2 .417 .872 227.8 450.3 .508 1.2350 1 1 2 . 1  1.275 -4.4 -10.2 286.8 - 1 0 7  
5-1019.3 5-1170 .SO7 300.2 -4 .1  -1.6 1.380 69.4 .495 1.150 6 5 . 9  165 .3  .5800 1.719A 103.5 -576  1 . 4  - 3 . 8  197 .1  .226 
5-1230 5-1510 .llO 179 .8  3.6 . 6  .641 94 .6  .334 1 .242  189.3 4 2 9 . 2  .a27 1.6560 105 .6  1.106 1 . 5  27.6 71.6 .313 
15.96 11.06 8 . 6 6  4 . 8 9  8.28 2.40 14.47 2/1/2 52 .4  10.1 14 .6  .e34 1.851 25.4 200.3 -24.2 92.60 1.602 ___ - - ... _. UARS ARRIVAL DATE = 2451180 1 JAN 1999) - - . - ___ . -. __ 
5- 820 5-1009.2 .213 46 .8  26.4 2.1 , 858  81.6 .311 .770 160.4 4 5 1 . 2  ,530  1.009 101 .8  1.212 -1.8 -5.8 267.6 -181 
5-1009.2 5-1180 .381 297.5 -6 .9  -1 .9 1.385 16.2 ,445 1.178 46.4 166.4 .6540 1.702A 100.4 ,594 1.9 -3.0 201.6 .195 
5-1240 5-1420 .220 1 1 1 . 0  32.1 3.2 .149 109.8 .347 1 . 5 1 4  231.4 383.7 .988 2.0390 96 .0  1 . 1 5 0  - 2 . 2  - 2 . 0  26.3 .207 
1 3 . 1 7  9 .63  4 . 8 8  4.14 1.54 4.75 12.68 2 / 1 / 1  5 3 . 1  49 .6  29.7 . 4 i 4  3 . 8 9 6  6 . 9  192.8 2.5 101.60 1 .199  
5- 830 5-1004.5 .164 31.0 2 5 . 5  2.3 .E62 81.5 .274 .174 113.4 4 5 2 . 2  .562 .906 105.4 1.214 -2.2 -7 .6  262.5 .334 
5-1004.3 5-1180 ,334 297 .1  -8 .7  -2 .1  1.388 19.0 .431 1 .193  37.3 165.1 .6790 1 . 7 0 7 A  100.1 .603 2.3 -2 .8  204.3 ,192 
1 2 . 7 1  8 .70  4 . 2 1  4 .07  7 .41  4 .48  12.88 2/1/1 50.8 43.6 3 5 . 1  .538 3.320 8.8 1 9 0 . 2  1.8 106.80 1 . 2 4 8  
s-ie40 S - U ~ O  . t o 9  121.4 34 .9  4 . 1  .137 108.8  .339 1.475 233.2 389.2 ,915 i . 9750  9 1 . 3  1.144 - 3 . 0  - 4 . 3  29.8 .221  
5- 840 5-1003.4 ,159 19 .7  
5-1003.4 5-1180 .326 297.9 
5-1240 5-1440 ,204 128.4 
12.56 8 . 5 0  
5- 810 5-1004.1 .172 11.1 
5-1004.1 5-1180 .332 2 9 7 . 7  
14.36 10.29 
s-iz40 5-1450 .e69 157.9 
22.2 
- 9 . 1  
4 1 . 2  
A . 1 5  
1 8 . 1  
- 8 . 8  
6 0 . 6  
4 . 3 2  
2 .3  .e64 91 .2  
- 2 . 2  1.389 79.5 
6 . 1  .726 1 0 7 . 7  
4 .06  1.46 4.35 
2 .3  .e66 94 .3  
- 2 . 1  1.388 19.1 
1 6 . 5  .714 106.5 
4.07 7.46 5.98 
.267 ,778 183.3 450.4 
,428 1 ,196  35.6 164.9 
.332 1 .438  2 2 8 . 8  394.5 
13.21 2 / 1 / 1  50.4 41 .1  
.271 . I 8 2  191 .1  449.8 
.430 1.194 36.9 165 .1  
.326 1.404 224 .1  399.5 
1 5 . 5 0  2 /1 /1  50.7 56.3 
.510 .9850 105.0 1.216 -2 .6  -9 .3  261.6 .328  
.6830 1.708A 100.8 .605 2 .3  -7 .7  2 0 4 . 8  .191 
.961 1.9160 98 .4  1.139 - 4 . 9  -10.6 3 5 . 5  .242 
35.8 . 5 6 5  3.253 9 . 1  189 .7  -.3 107.80 1.214 
.570 .9940 105.1 1.219 -3 .0  - 1 0 . 1  262.9 .332 
.6800 1.707A 100.7 .603 2.3 -2 .8  204.4 . i s 2  
.946 1.8610 99.4 1.134 - 1 5 . 1  -39 .1  4 6 . 3  ,364 
34.4 $545 3.385 10.7 189.8 - 3 . 1  106.80 1 .301  
5- 860 5-1005.8 .198 12 .1  16.3 2 .3  .e69 97 .2  ,282 .781  199.2 449 .1  .565 1.0090 1 0 5 . 1  1.223 - 3 . 4  -11.8 265.4 .346  
5-1005.8 5-1180 .346 291.5 -8.2 -2.1 1.388 78.2 ,434 1.189 39.8 165.5 a6730 1.106A 100.6 ,601  2 . 2  -2.9 203.6 .192  
5-1240 5-1460 .212 123.6 -18 .8  -11.1 .702 105.3 .323 1.371 219.3 404.8 -928  1.8140 100.5 1.129 1 2 . 5  54.3 7.9 .338 
13.26 9 .18  4.64 4.09 7.48 4 .53  14.97 211/2 5 1 . 4  48 .9  31.8 . S O 1  3 .649 12.0 190.4 - 6 . 1  104.80 1 .32?  
5- 810 5-1007.0 .228 13 .6  15 .0  2 . 2  .814 100.1 .299 .795 205.9 449.8 . 5 5 8  1.0320 106.6 1.228 -3 .7  -12.0 268 .1  .367 
5 -1007 .0  5-1180 .361  297.4 - 7 . 3  -2 .0  1.386 71.0 .440 1 ,183  4 3 . 8  166.1 .6620 1 . 1 0 3 A  100.5 .597 2 .0  -3.0 202.4 .194 
5-1240 5-1470 , 1 5 1  132.8 4 . 3  -3.0 .690 103.8 .321 1.342 214.2 409.6 .911 1.7120 101.4 1.124 4 . 5  34 .3  3 6 . 7  . 2 7 1 '  
12 .41  8 . 3 0  5 . 1 1  4 . 1 1  7 . 5 1  3 . 1 9  13.71 2 /1 /2  52.4 28.2 28.7 .446 4 . 0 3 1  13.7 191.5 - 9 . 3  102.30 1.355 
5- 580 5-1010.4 .265 17.0 14 .1  2.1 .e80 103.1 .320 ,606 212.0 450.0 .548 1.0640 107.8 1.236 -4 .0  -12 .1  2 1 2 . 6  .393 
5-1010.4 5-1180 .393 297.6 -6 .5  -1 .9  1.384 7 5 . 5  .449 1.114 48 .6  166.7 ,6470 1 . T O l A  100.4 .592 1.9 - 3 . 0  200.8 .196 
5-1240 5-1480 . i s 5  141.9 9.5 -1 .1  ,679 102.2 .321 1 .314  209.1 414.4 -893 1.7350 102.4 1.120 2 . 8  29.3 4 8 . 8  .275 
12.75 8 .59  5 . 1 3  4.17 7.56 2 .88  13.77 2 /1 /2  53.8 21 .5  25 .3  .388  4.571 15 .9  193 .1  -12.6 9 9 . 6 0  1 . 3 8 0  
5- 890  5-1013.2 .307 21.9 
5-1013.2 5-1160 . 4 2 5  298.2 
5-1P40 5-1490 ,123 151.9 
13.39 9.15 
5- 900 5-1016.4 .354 27.9 
5-1016.4 5-1180 .462 299.1 
5 - 1 2 4 0  5 - 1 5 0 0  ,116 163.4 
1 4 . 3 0  9 .96  
1 5 . 1  
10 .2  
6 . 5 1  
16.0 
- 5 . 0  
8 .6  
- 5 . 1  
7.46 
2 .0  ,890 
-1.8 1 .382  
- . 3  ,668 
4.23 7.63 
1 .8  .go3 
- 1 . 8  1.319 
. 2  .657 
4 . 3 4  7.13 
106.3 





98 .6  
2 . 5 0  
.341 ,820 217.6 
.459 1.163 54.0 
.323 1.289 203.9 
13.95 211/2 55.6 
-378 .e41  222.7 
.473 1.150 60.0 
.327 1.266 198.6 




1 1 . 3  






-873  1.7050 
21.7 . 333  
.523 1.1590 
.6060 1.69aA 











. I 8 5  
1 . 1 1 5  
18 .3  
1 . 2 5 8  
1.111 
21 . e  
,571 
-4 .2  
1 . 1  
2 . 1  
195.2 




-11 .7  
- 2 . 9  
- 1 5 . 9  
-11.0 
- 2 . 6  
P7.4 
-19.4 
z r . 8  
271 .1  
198.9 
5 5 . 3  
97.20 
2 8 2 . 0  










. z 9  r 
5- 010 1-1019.0 .40r  3 4 . 6  11.0 1 . 5  . 9 2 i  113 .0  .41s .e69 227.3 450.5 , 508  1.2290 112.6 1.213 - 4 . 3  - 1 0 . 1  281.4 . s o 5  
5-1019.8 5-1160 . 5 0 5  3 0 0 . 5  - 4 . 4  -1 .7  1.376 69.4 .490 1 . 1 3 5  66 .6  169.6 .579C 1.691A 99 .7  .566 1.4 -2.3 194.1 .Zl19 
5 - l z 4 o  5 - 1 5 1 0  ,113  176.1 5 . 3  . 6  ,641  96.5 .334 1.245 193.4 428 .8  .E29 1.6600 1 0 5 . 5  1.107 1 . 5  27.4 71.9 - 3 1 2  
1 5 . 5 2  11.04 8.59 4 . 4 1  7.87 2.46 14.46 2/11.? 6 0 . 1  10.9 14.2 .236 8 . 0 8 1  24.6 200.8 -23.3 92.40 1.669 
UARS ARRIVAL DATE = 2451190 (11  JAN 19991 - . . -__ - - --_ - ___ 
5- 820 5-1010.8 .222 49.1 26 .3  2.0 .856 8 0 . 8  .319 .768 159.2 458.2 .523 1.013 108.3 1.211 -1 .9  - 5 . 6  269.3 a391 
5-1010.6 5-1190 .391 291.7 - 7 . 1  - 2 . 1  1.382 75.5 .444 1.163 48.8 171.0 ,6470 1.679A 97 .0  .586 1 . 9  -1 .1  198.1 a 1 8 2  
5 - 1 2 5 0  5-1420 .246 118.6 29.9 2 .9  ,769 111.8 ,314 1.572 242.9 384 .1  .985 2.1600 9 6 . 6  1.160 -1 .8 a3 24.4 .221 
14.22 10.38 5.02 3.84 1.24 S.37 12.89 2 /1 /1  61.4 48.2 28.3 .393 4.094 7.2 193.9 3 .1  100.40 1 . 2 1 6  
5- 030 5-1004.9 .16S 32.4 25.6 2.3 ,861 87.3 .275 . 1 1 4  112.8 452.5 .561 .987 105.6 1.213 - 2 . 2  - 7 . 6  263 .1  - 3 3 7  
5-1004.9 5-1190 .337 291.5 -9 .4  -2.3 1.385 78.8 .426 1.180 38.5 169.7 .6770 1.683A 91.5 -596  2 . 4  -.I 201.6 .177 
5 - 1 2 5 0  S-1430 2 3 1  122.4 31.6 3.5 . 7 5 5  110.8 .362 1.522 238.6 390.1 .971 2.0730 97 .9  1 .153  -2.3 - . 6  2 7 . 8  .e32  
12.98 9.25 4.23 3.74 1.13 5.02 13.06 2 /1 /1  58.5 42.0 34.1 ,531  3.412 9.4 190 .1  3 . 1  106.30 9.280 
5- 840 5-1003.0 .159 20 .8  22.3 2.3 -863  91.0 .267 ,171  182.8 4 S 0 . 7  .569 .9850 105.0 1.216 - 2 . 6  -9 .3  262.2 - 3 2 7  
5-1003.8 5-1190 .327 297.8 -10.0 -2.4 1.385' 79.4 .424 1.182 36.5 169.5 ,6820 1.683A 97.5 e598 2 . 5  -e6 202.2 - 1 7 6  
5-1P.50 5-1440 .219 121.5 35.0 4.7 -741  109.7 ,351  1.476 234.0 395.2 .951  1.9940 98 .9  1.146 -3.4 - 3 . 5  32.8 .246  
12.59 8 . 8 1  4.15 5.72 7.12 4.12 13.28 211/1 58 .0  37.8 34.9 . s e i  3 .331 10.2 190.1 1.2 107.50 1 . 3 0 9  
5- 650 5-1004.5 .172 14.5 18.9 2 . 3  .E66 94 .1  .271 .781 191.3 450.0 .569 .9910 105.2 1.219 -3 .0  -10.0 263.4 - 5 3 3  
5-1004.5 5-1190 . 333  297,s - 9 . 7  -2 .4 1.385 19.0 .425 1.181 37.7 169.6 .6790 1.683A 97.5 .597 2.4 - e 7  201.8 a177 
5-1P50 5-1450 .221 i38.i 44.9 8 . 3  . w e  108.5 .343 1.433 229.2 400.1 ,942 1.9250 99.9 1 . i40  -6 .9  -14.9 40.7 . e m  
iz.ai s.00 4 . 3 1  3.73 7.13 4.17 13.83 w i i i  58.3 39.9 33.8  . ~ 4 3  3.462 1 0 . 1  i9o.z -1.8 i o e . 6 0  1.330 
5- 880 5-1010.8 .e63 17.1 14.8 2.1 ,819 103.0 .320 .e04 211.6 450.2 .547 1.0620 101.8 1.235 -4 .0  - 1 2 . 0  E73.2 .393 
1-1010.0 5-1190 ,393 291.8 - 1 . 0  -2.1 1.381 75.4 .444 1 ,162  49.2 111.1 .6460 1.619A 9 7 . 0  -586  1.9 -1.1 197.9 . 1 8 P  
S-lLIO 5-1480 ,150 141.1 9.2 -1.4 .689 104.1 .329 1.328 e13.7 414.5 .e90 1.7650 102.1  1.123 3 .1  29.9 4 6 . 8  .&?*e 
12.70 8.88 5.70 3.84 1.24 3.16 13.91 2 / 1 / 2  61.6 21.6 2 4 . 1  .389 4 . 6 6 1  1 5 . 1  193.8 -31 .4  99.60 1.4P7 
3 17 
STOPOVER TlUE s 60 DAYS 1999 OUTBOUND SWINGBY MISSION DURATION 5 600 C A Y S  
M A R S  ARRIVAL DATE E 2451190 
11 JAN 1999 
LAUNCH SWNGBV S P E E D 1  R A l  
6WNGBV A R R I V E  OPEC03 R A S  
DEPART RETURN SPEED5 R A 5  
PROP AERO 
V 1 P S I  1 ECCEN 
V 3 P S I  3 ECCEN 
V 5 PSI 5 ECCEN 













THE11 THE12 PERIH APHEL PSI 2 V 2 I 2 OECL2 RA2 SPEEC2 
THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEECI 
THE11 THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 R A 6  SPEEC6 





15 .2  
- 6 . 2  
10 .7  
6 .46  
16.0 
-5.4 





8 . 5 1  
26 .0  
-1.1 




29 .0  
4.25 
22 .6  
- 1 1 . 0  
30.9 
4 .15  
19.0 
- 1 0 . 6  
3 9 . 5  
4 . 3 0  
16 .5  
5 5 . 1  
4 .61  
15.2 
- 8 . 6  
- 1 . 3  
5 . 0 6  
1 4 . 8  
-1 .6  
8.3 
5.66 
15 .2  
-6 .6  
11.0 
6 .41  
1 6 . 0  
-5.7 
1 0 . 5  
7.33 
- 9 . 1  
I 1  
I 3  
I 5  
O V A  
1.9 
-2.0 
- . 3  
3.92 
1 . 1  
-1 .9  
.2 
4 .03  




1 .9  
-2 .2  











-2 .6  
5.6 





2 .1  
-2 .3  




-1 .7  
3.63 
1.8 
- 2 . 1  
-.4 
3.12 
1 .6  
- 2 . 0  
. 3  
3.84 
5- 690 5-1013.7 
5-1250 5-1490 
5- 900 5-1016.8 
5-1016.6 5-1190 
5-1250 5-1500 
5- 910 5-1020.2 
5-102O.Z 1-1190 
5-1250 5-1110 




i s  .2 r 9.34 
-866 106.1 ,346 
1.319 13.6 ,435 
,616 102.4 .329 
7.32 2.88 14.04 
,901 109.4 ,317 
1.376 71.7 ,469 
.665 100.5 .331 
7 . 4 3  2.68 14.24 
217.2 450.4 . 5 3 5  1.1020 109.1 1.244 - 4 . 2  - 1 1 . 6  277 .1  1 4 1 4  
208.4 419.1 .872 1.7260 103.6 1.118 2 .1  21.8 55.4 - 2 9 0  
63.4 11.3 21.3 .334 5.420 1 1 . 5  195.7 -14.6 91.10 1.475 










.401  298.5 
15.01 11 .35  
. 2 r s  120.5 
222.2 450.6 ,522 1.1550 110.7 1.256 -4 .3  - 1 0 . 9  282.6 ,461 
60.5 172.6 .6050 1.615A 96.4 .571 1.5 - . 9  193.6 - 1 9 0  
203.0 423.8 ,812 1.6940 104.5 1.113 1 .7  27.3 6 3 . 1  - 3 0 0  
65.5 13.9 17.7 ,283 6.512 20.2 198.4 - 1 8 . 3  94.10 1.159 
.919 112.8 .413 .E65 226.8 410.8 . S O 8  1.2230 112.6 1.272 -4 .2  -9 .9  288 .0  - 5 0 3  
1.373 69.4 .486 1.125 66 .9  113.6 .5180 1.673A 9 6 . 0  .561 1 . 4  - a 7  191 .0  -197  
1 .58  2.56 14.47 2/1/2 6 8 . 0  10.9 14.0 . 251  8.223 23.4 201.6 -22.0 92.50 1.714 
.e53 98.5 .336 1.249 197.5 428.4 .a30 1.6690 105.5 1.108 1.4 27.2 72.1 .st3 
WARS ARRIVAL DATE = 2451200 I 2 1  JAN 1999) - 
5- 820 5-1012.6 
5-1012.6 5-1200 
5-1260 5-1420 
5- 830 5-1005.6 
5-1005.6 5-1200 
5-1260 5-1430 
5-  840 5-1004.3 
5-1004.3 5-1200 
5-1260 5-1440 
.E55 79.6 .331 .767 151.4 459.6 . S i 3  1.021 109.1 1.210 -2 .0  -5.5 271.8 ,407 
.793 113.9 .406 1.652 248.4 385.1  .981 2.3230 9 7 . 3  1.173 -1.4 2 . 1  22.7 -239  
1.06 6 .11  13.18 2/1/1 70.4 4 7 . 0  26.6 .364 4.341 1.4 1 9 5 . 5  3.5 98.90 1.215 
.E60 81.0 .218 . I 7 3  172.0 452.9 $ 5 5 8  .981 105.7 1.213 - 2 . 2  -1.6 264.0 ~ 3 3 9  
1.383 78.5 .424 1.111 39.4 113.9 .6750 1.666A 94.4 ,593 2.5 1.5 198.5 -167  
.717 112.9 .390 1.585 244.0 390.9 .967 2.2030 98 .5  1.164 - 1 . 8  2 .0  26 .1  e 2 4 8  
6 .91  5.67 13.31 2/1/1 66.5 40.8 33.4 ,522 3.483 10.3 191.5 4.5 105.90 1 . 2 9 6  
.863 90 .8  .268 .777 182.3 451.0 .568 .9850 105.1 1.215 -2 .6  -9 .3  262.8 e328 
1.383 19.2 .420 1.174 37.2 173.7 -6800 1.661A 94.5 .595 2 .6  1.8 199.3 ,166 
.760 111.8 .375 1.525 239.2 395.9 ,953 2.0980 9 9 . 6  1.156 -2.4 1.0 30.9 ,257 
6.89 5.26 13.47 2/1/1 66 .0  36.0 34.4 . 5 5 1  3 .383  11 .0  190.8 2 .8  101.30 1.328 
1.379 14 .6  ,446 1.151 52.0 115.4 .6sro 1.6641 93 .7  .sa0 1 . 9  . e  193.0 . * r 4  
,161  34.0 
.339 297.1 
.257 123.9 




12.90 9 .41  
.111 15.4 
.333 297 .1  
.229 134.5 
12.76 9.26 
1- 850 5-1004.9 
5-1004.9 8-1200 
5-1260 5-1450 
.865 94 .0  .272 .780 190.8 450.3 ,568 .9930 1 0 5 . 2  1.218 -3.0 -10.6 2 6 4 . 0  ~ 3 3 3  
1.383 78.9 -422 1.112 38 .2  173.8 .6180 1.667A 94.5 -594 2 .5  1 .6  199.0 ,166 ' 
.74S 110.5 .363 1.412 234.3 400.7 .938 2.0060 100.5 1.148 -4 .1  -3 .5 37.4 .272 
6 . 9 0  4.96 13.12 2 /1 /1  66.2 33.7 33 .1  -541  5.512 11.0 190.9 - 1  106.50 1.360 
5- 660 5-1006.5 
5-1260 5-1460 
5-iooe.5 5-1200 
5- 670 5-ioo8.e 
5-1008.6 5-1200 
5-1260 5-1470 
,194 1 3 . 5  
.341  297.6 
.284 160.5 
14.49 10.97 
. 361  291.8 
.e04 131.3 
12.98 9.42 
.225 i 4 . r  
.868 96.9 .282 .786 198.3 450 .1  .564 1.0070 105.8 1.222 -3.4 -11.4 266.5 
1.382 78.1 .426 1.168 41 .0  174.1 .6710 1.666A 94.4 ,391 2.4 1.4 198.0 
.129 109 .1  .353 1.421 229.1 405.3 ,922 1.9270 101.4 1.141 -14.5 - 3 2 . 3  48 .1  
6.92 6.36 15.81 2 /1 /1  67.0 50 .5  30.6 . S O 0  3.784 11.4 191.5 - 3 . 2  104.60 
.872 99.8 .298 ,193 205.0 450.2 .556 1.0290 1 0 6 . 6  1 .221  - 3 . 1  - 1 1 . 9  269.8 
1.381 16 .9  .433 1.163 44 .8  114.5 .6600 1.666A 9 4 . 2  .588 2 . 2  1.0 196.6 
.114 101.7 ,346 1.383 223.8 410.1 .905 1.8610 102.2 1.134 8 . 9  46.0 21 .9  
6.97 4 .36  14.64 2/1/2 6 8 . 0  36.9 27.7 .446 4.180 12.5 192.6 - 6 . 7  102.20 
, 3 4 1  
-161 
.379 
1 . 3 9 1  
. 3 6 1  
.169 
.321  
1 . 4 2 0  
5-  680 5-1Oll.Z .261 18.0 
5-1011.2 5-1200 .393 298.2 
5-1260 5-1480 .168 140.8 
12.82 9 .19  
5- 690 5-1014.1 
5-2014.1 5-1200 
5-1260 5-1490 
-818  102.8 . S i 9  .803 211.1 450.4 .547 1.0590 101.1 1.234 -3.9 - 1 1 . 9  273.8 .393 
1.380 15.4 .441 1 . 1 5 5  49.5 1 1 5 . 0  .6450 1.664A 93.9 .583 2.0 e 8  194.8 e 1 1 2  
,100 106 .1  .340 1.345 218.4 414.6 .e87 1.8030 103.0 1.121 3.5 31.0 4 6 . 1  .e92 
7 . 0 3  3.53 14.08 2/1/2 69 .6  22.4 24.4 .390 4.726 14.2 194.3 -10.1 99.10 1 . 4 5 3  
.e87 105.9 .345 .817 216.6 450.7 , 5 3 5  1.0990 109.1 1.243 -4 .1  - 1 1 . 5  218.3 .424 
1.317 73.6 .452 1.145 54.8 175.7 .6270 1.663A 9 3 . 6  .577 1.8 . I  192.8 e l76  
.681 104.4 .337 1.312 212.9 419.1 .869 1.7550 103.9 1.121 2 .2  Z1.9 55.4 a296 
1.12 3.18 14.17 2/1/2 11.4 11.4 21.0 ,335 5.480 16.4 196.5 -13.5 91.20 1.501 
.302 22.8 
.424 299.0 
, 1 5 1  149.4 
13.31 9.59 
9- goo 5-1011.3 




. l 3 8  158.8 
14.08 10.24 
.a99 109.2 .376 .e36 221.1 450.9 .522 1.1500 110 .7  1.255 -4 .2  -10.6 283.3 .460 
1.375 11.1 .466 1.134 60.7 176.4 .6050 1.662A 93 .1  .569 1 .6  - 7  190.4 . l e 2  
.614 102.5 . 331  1.282 207.4 423.6 .850 1.1140 104.7 1 .116  1.6 Z 7 . 1  63.9 .305  
7.24 2.91 14.32 2 / l / 2  73.5 13 .9  17.5 .284 6 . 5 6 9  18.9 199.3 -16.9 9 4 . 0 0  1 . 5 8 4  
5- 910 5-1020.8 .399 35.4 17.0 1 .3  
5-lOZO.8 5-1200 . S O 1  301.9 - 4 . 9  -1 .9  
5- lZ60 5-1510 ,128 169.7 8.2 . 7  
1 5 . 1 5  11.15 8 . 4 2  4 .01  
5- 830 5-1006.5 , 1 7 0  35.8 25.9 2 .2  
5-1001.1 5-1210 .343 298.1 -10 .9  -2 .8  
5-1270 5-1430 ,288 125.8 21.0 2 . 1  
5-  840 5-1004.9 ,159 23.3 22.6 2 . 2  
3-1004.0 9-1210 .330 298.2 -12 .0  -2 .9  
13.43 10.09 4 .15  3.35 
14.10 10.12 4 . 2 8  3 .31  
9 - i t 7 0  5-1440 .268 i e 9 . s  21 .9  3 .2  
,916 112.5 ,411 ,862 226.2 451.1 
,371 69.5 .484 1.120 67.0 177.2 
.661 100.4 .339 1.256 201.8 428.2 
7.40 2.73 14.52 2/1/2 75.9 11.0 
MARS ARRIVAL DATE = 2451210 (31 i 
.E59 86.6 .e80 3 1 2  171.2 453.4 
.381 78.3 .422 1.164 40.3 177.9 
.602 115.0 .424 1.672 249.3 391.6 
6.78 6.44 13.64 2 / l i l  14.7 40.0 
.662 90 .6  .269 .116 181.7 451.3 
,382 79.1 ,418 1.168 31.6 171.6 
, 1 8 3  113.6 .404 1.592 244.4 396.5 
6.75 5.93 13.76 2 /1 /1  74.0 3 5 . 0  
. S O 1  1.2160 112.1 1.210 - 4 . 2  
.ST80 1.66lA 9 2 . 6  .559 1.4 
, 830  1.6820 105.6 1.110 1 . 3  
13.9 ,239 8.268 21.8 E02.6 
IAN 19991 
.556 .986 105.9 1.213 -2.Z 
.6130 1.656A 9 1 . 6  ,591 2 .6  
.963 2.3800 99.3 1.178 - 1 . 4  
32.8 .51e 3 . 5 3 8  11 .4  192.5 
.567 .9850 105.2 1.215 -2.6 
,6190 1.651A 9 1 . 7  ,594 2 . 8  
.948 2.2350 100.3 1.168 - 1 . 8  
34 .1  .552 3.413 12 .0  191 .1  
-9.8 286.8 
.9  181.9 
2 1 . 0  72.4 
-20.4 92.60 
- 1 . 5  265.0 
3 . 7  195.3 
4 .0  24.9 
-9.2 263.6 
4 . 2  196.3 
4 . 1  29.5 








, 2 6 1  
1.299 
e330 
. 1 5 9  
e274 
1,333 
5- 150 5-1005.4 .170 16.4 
1-1009.4 5-1210 .354 298.1 . 
g - i z r o  5-1450 ,250 134.2 
15.12 9 . 1 1  
I- 660 5-1001.0 .193 14.2 
5-1001.0 5-1210 ,341  298.2 . 
5-1270 5-1460 .242 143.0 
13.26 9 . m  
19.2 2.2 .a64 93 .8  .272 . I 8 0  190.2 450.5 .567 .9920 lOS.5 1.218 
.11 .6  -2 .6  1.382 16.9 ,420 1 . i 6 7  3 8 . 5  1 7 7 . 1  ,6710 1.657A 91.6 .593 
30 .1  4 .2  .764 112.6 . 381  1.323 239.4 401.2 .933 2.1130 101.2 1.156 
4 .29  3.35 6.16 S.48 13.90 2 l l / l  74.3 31.3 32.6 e339 3.538 1 1 . 1  
16 .1  2 .2  .a61 96 .1  .282 ,185 197.7 150.4 .56J  1.0060 105.6 1.221 
.10.6 - 2 . 7  1 .361  76.0 .424 1.163 41.2 178.0 ,6700 1.656A 91.5 .191 
37.7 1 . 3  . 7 4 7  111.2 .173 1.b64 234.1 405.7 ,911 2.0100 102.0 1.149 
4 .59  3.36 6.19 5.29 14.27 2 / l / l  7 5 . 0  32.4 30.4 .499 3.611 11.5 
-3.0 -10.5 264 .1  .134 
i o i . 6  1 .0 ioi.60 i . 3 e 7  
2.7 4 . 0  196.0 -159  
- 2 . 1  2 . 6  35.3 .e82 
- 3 . 3  -11 .4  261.2 , 3 4 1  
2.5 3.6 195.0 e 1 6 1  
- 5 . 1  -6 .2  4 3 . 3  ~ 3 0 2  
192.4 -1.4 104.70 1.401 
5- 860 5-1011.7 .256 18.6 
1-1011.7 5-1210 .392 296.9 
5-1270 5-1460 .166 140.6 
14.9 2 . 0  ,671  102.6 ,319 .e01 210.1 450.1 .546 1.0510 101.1 1 .233  
- 6 . 2  -2 .4 1.316 75.4 .439 1.150 49.7 178.6 .6450 1.656A 91 .0  .562 
6 . 5  -2 .4 .114 108.1 .354 1.366 223.2 414.7 . a 8 4  1.6520 103.5 1 .133  
5.62 3.10 6.90 3.99 14.33 2/1/2 7 1 . 5  23.5 24.3 -391  4 . 7 5 2  13.4 
-3 .9  -11.6 214.5 ~ 3 9 2  
' 2 . 1  2.7 191.6 e l66  
, 4 . 2  32.9 4 5 . t  .305 
195.2 -6.5 99.60 1.457 13.11 9.61 
5- 690 5-1014.7 
5-1210 5-1490 
5 - i o i 4 . r  5-1210 
15.2 1.0 ,885 105.1 .344 . a i s  216.1 451.0 .534 1.0950 109.1 1.242 -4 .1  
- 1 . 1  -2 .3  1.376 73.7 ,451 1.141 54.9 179.3 .e270 1 . 6 5 6 ~  90.6 .$re 1.8 
11.0 - . 5  .699 106.3 .348 1.329 217.6 419.1 .E66 1.7910 104.2 1.126 Z.3 
6.36 3.60 7.00 3 . 5 5  14.32 2/1/2 19.2 17.5 21 .0  . 331  5.499 15.3 191.5 
-11.4 279.0 . *e3 
2.5 189 .1  - 1 7 1  
28.0 55.4 .!lo5 
- 1 1 . 9  91.30 1.514 
- 1 0 . 1  9 . 3  264.0 1 ? 5
. 4 5 a  - 1 7 1  
26.9 64.1 ,311 




3.50 9 .91  
5- 900 5-1011.9 
5-1011.0 5-1210 
S - I Z I O  $- is00 
.345 29.2 15.9 1.5 .E91 108.9 .314 . a33  221.1 451.2 . 5 2 l  1.1450 110.7 1.254 -4.2 
.458 301.1 -6.1 -2 .1  1.314 1 1 . 7  ,465 1.130 60 .1  119.9 .6OSD 1.656A 90 .1  ~ 5 6 9  1 - 6  
.152 157.6 11.0 . 3  .684 104.5 .345 1.295 211.9 423.5 .e48 1.7410 105.0 1.119 1 .6  
4.20 10.41 7.20 3.73 ? . i s  3.21 14.44 2/1/2 61.3 13.9 i 7 . s  .286 6.572 17.6 P00.3 
5- 910 5-1021.4 
5-1021.4 5-1210 
5-1270 5-1510 
.395 35 .8  
.499 302.9 
.140 167.3 
5.20 i i . z e  
16.9 1.2 .913 112.3 .409 .E58 225.6 451.4 .SO7 1.2090 112.5 1.268 -4 .1  
-5 .2  -2.0 1.371 69.6 .482 1.117 66.9 180.6 .5790 1.656 69.5 e360 1.4 
9 .2  .I . I T 1  102.4 .345 1.264 206.3 428.0 .e29 1.7000 105.8 1 . l l P  1 .2  
6.53 3 . 9 1  7.31 2.95 $4.59 2 I l / Z  83.5 11.0 14.0 .241 8.234 20 .1  P03.7 
WAR8 ARRIVAL DATE : 2451220 ( 1 0  CEB 19991 
- 0 . 1  2 .3 m s . 5  165.0 ,499 ~ 1 6 5  
Z6.7 12.6 ,319 
-18.6 9Z.8D 1.745 







86.2 .283 .711 110.2 454.0 . 5 5 3  .989 106.1 1 .2 lE  -2.Z - 1 . 5  Z66.3 
18.1 .422 1.161 41.1 181.6 .6100 1.651 88.9 .592 E.7 5.8 19Z.E 
117.1 .466 1.194 254.6 592.2 .958 P.6300 100.1 1.196 -1.0 5.5 23.9 











I e m  
3 18 
1999 OUTBOUND SWINGBY MISS1C.N C U R A T I O N  = 600 C A Y 9  
M A R S  ARRlVAL CATE = 2451220 
10 F E 8  1999 
STOPOVER TlUE : 60 C A Y S  
.- .- 
LAUMIt SWNG8Y S P E E C I  R A l  OECLI I 1 V 1 P S I  I i C C E N  SMA T H E 1 1  THETL PERIH APHEL P S I  2 V 2 I 2 CECL2 R A 2  S P E E C P  
3WNGCY ARRIVE 3PEEC3 RA3 OECL3 1 3 V 3 P S I  3 ECCEN SHA THE13 7HETI  P E R l H  APHEL P S I  4 V 4 1 4 OECL4 R A 4  SPEEC4 
DEPART RETURN IIPEEC5 R A S  OECL5 I 5 V 5 P S I  5 ECCEN SHA W E T 5  l H E T 6  PERIH APHEL PSI 6 V 6 1 6 CECL6 RA6 S P E E C 6  
PROP AERO OVL CVA EVA CY0 EVR TYPE SUN A SUN R KAPPA - A  E I N C  RAP DECLP ETA $ERIC 
5- 860 1-1007.5 .191 1 5 . 2  16.9 
5 - 1 0 0 7 . 5  1-1220 .348 298.9 -11.6 
1-1280 5-1460 .258 140.7 29.4 
1 3 . 5 7  10.25 4 . 5 7  
5- 870 S-1009.7 ,221 16.1 15.4 
5-1009.7 5-1220 , 3 6 7  299.2 -10.2 
5-1280 5-1470 $292 161.4 47.4 
14.91 1 1 . 5 5  5 .00  
2 .1  a866 96.5 ,283 .784 
- 3 . 0  1.380 7 8 . 1  ,423 1.161 
4 .7  . 7 6 7  113.3 .398 1.516 
3.32 6 .72  5.69 14.34 2 /1 /1  
197.1 450.7 .562  1.0050 105.8 1.221 - 3 . 3  - 1 1 . 3  267.9 . 3 4 R  
41.3 181.6 ,6100 1.651 8 8 . 6  .592 2 . 7  5 . 7  192.2 -15R 
239 .1  406 .1  .912 2.1190 102 .7  1.159 - 3 . 1  3 .8  40.7 - 3 0 6  
82.8  27 .6  30.4 .A97 3.815 11.9 193.5 - 6  105.OC 1.400 
2.0 a869 99.4 ,298 .790 
-2 .8  1.379 76.9 ,429 1 . 1 5 5  
14 .2  .748 1 1 1 . 7  .383 1.452 
3.37 6 . 7 7  6 . 5 5  1 5 . 8 7  2 /1 /1  
1 . 9  . 8 7 5  102.4 .318 .E00 
- 2 . 6  1.378 75.4 .438 1.148 
- 4 . 1  .730 110.1 .371 1.397 
3.44 6.85 4 .60  14.73 2 /1 /2  
203.9 450.8 . 5 5 5  1.026C 106.7 1.226 - 3 . 6  - 1 1 . 7  271.2 - 3 6 7  
4 5 . 1  181.9 .659C 1.651 88 .6  .589 2.4 5 . 1  190.7 .160 
233.6 410.4 .E96 2.0070 103.3 1.149 -12 .1  -22 .3  5 1 . 2  - 3 P l  
83.9 42.4 2 7 . 5  ,447 4 . 2 1 2  l l . ?  194.6 - 3 . 1  102.60 1.435 
209.9 4 5 1 . 0  -545 1.0540 1 0 7 . 7  1 .232  -3 .9  - 1 1 . 7  2 7 5 . 2  - 3 9 2  
49.6 182.3 .6450 1.652 88 .2  .584 2 .2  4.5 188 .9  .16A 
228.0 414.9 .E79 1.9150 104.0 1.140 5 . 8  3 7 . 5  42 .9  ,326  
8 5 . 2  26.5 24 .3  .392 4.749 1 2 . 5  196.3 -6 .8  10O.CO 1 .469  
5- 880 5-1012.3 .256 19 .3  1 5 . 0  
5-1012.3 5-1220 .392 299.8 -8 .8  
5-1280 5-1480 - 2 1 4  140.7 2 . 0  
13 .62  10.18 5 .58  
5- 890 5 - 1 0 1 5 . 2  .296 23.9 15.2 
5-1015.2 5-1220 -422 300.8 - 7 . 5  
5-1280 5-1490 -188 149.3 10.6 . 13.84 10.29 6 . 3 0  
1 . 7  .883 105.4 .343 .E13 
-2.4 1.376 73.7 .449 1.140 
- . 6  .713  108.4 .361 1 .351  
3 . 5 5  6 .95  3.99 14.53 2 /1 /2  
1.4 .E95 108.7 .373 .E30 
-2 .3 1.374 71.8 .463 1.129 
.3 .697 106.5 .355 1 . 3 1 1  
3.70 1.10 3.58 14.59 2/1/i? 
215.5 451.3 .534 1.0910 109 .1  1 . 2 4 1  - 4 . 0  - 1 1 . 3  279.8 - 4 2 2  
54.8 182.7 .6280 1 .652  8 7 . 8  .579 1 . 9  4 .0  187.0 $169  
222.3 419.2 .e63 1.8390 104 .7  1,131 2.4 28 .2  55.4 .316 
86.8 1 7 . 6  21.0 .338 5 . 4 8 3  14.1 198 .6  -10 .2  91.50 1 . 5 1 6  
220.5 451.5 ,521 1.1400 110.6 1.252 - 4 . 1  -10.6 284.8 .457 
60.5 183.2 .6060 1.653 87 .3  ,572 1.6 3.7 184.8 , 1 1 5  
216.6 423.5 .E45 1.7770 105.3  1.123 1 . 5  26.6 64.2 -319  
88 .6  13.9 17 .6  .288 6 . 5 2 9  16 .1  201.5 - 1 3 . 5  95.20 1.594 
5- 900 5-1018.5 -341 29.7 15.9 
5 - 1 0 1 8 . S  5-1220 .a57 302.2 - 6 . 5  
5-1280 5 - 1 5 0 0  .170 157.1 11 .3  
14.46 1 0 . 7 7  7.16 






1 5 . 3 7  11.48 
16.9 
- 5 . 5  
9 . 9  
8.23 
1.1 ,910 112.0 ,407 .E54 225.0 451.8 .506 1.2OZC 
.8 .682 104.5 .352 1 .276  210.8 427.8 . E 2 7  1.7250 
-2.1 1.371 6 9 . 1  ,480 1 . 1 1 7  66 .6  183.7 .5800 1.654 






86 .3  
101.0 
3 . 6 3 0  
























- 4 . 0  
1 .4  
1.2 
2 0 4 . 9  
._ . - 
-2 .2  
2 .8  
- . 7  
195.4 
-2.6 
3.2 - . 9  
194.4 
-3.0 
3 . 1  
- 1 . 2  
194.4 






72 .8  
9 3 . 1 0  









1 9 0 . 1  





1 . 7 3 8  





. 1 5 6  
.320 
1 . 3 0 5  
-336  
.I56 
. 321  
1.345 
VAL DATE = 2451230 ( 2 0  I 
.287 .770 169.0 454.7 
.424 1.159 42 .0  185.0 
.518 1.978 259.8 392.7 
14.61 2/1/1 90 .1  39.2 
.272 .774 180.2 452.0 
,417 1.164 38.0 184.8 
.483 1.814 254.8 397.4 
14.61 2 / 1 / 1  89.5 34 .1  
.e73 .778 189.0 451 .1  
.418 1.163 38.6 184.8 
.454 1.687 249.6 401.9 
14.63 2/1/1 89.6 29.7 









. 5 6 5  ,9910 
,6770 1.649 
.922 2.4520 
33.0 -533  
I ... ._ . MARS A R R I  
2.0 ,857 85 .6  
-3.2 1.380 7 7 . 8  
2 .3  .E67 119.3 
3.32 6.73 8.45 
2.1 ,860 90 .1  
-3.5 1.381 79.1 
2.5 .840 118.1 
3.28 6.60 7 . 7 1  
26.1 
- 1 2 . 3  
23 .  7 
4 .37  
23.3 
-14 .4  
2 3 . 7  
4 . 1 6  
19 .7  
-14.1 
' 23.9 
4 . 2 7  
-7.4 
7 . 1  
6 .7 
8.8 
- 9 . 1  
8 .6  
7.9 
8 . 9  
-10.4 
8 . 5  
8 .8 
6.4 
5- 830 5-1008.8 
5-1008.6 5-1230 
5-1290 5-1430 
5- 840 5-1006.3 
S-1006.3 3-1230 
!I-1290 5-1440 















2 .1  .E62 9 3 . 3  
-3.5 1.381 78.9 
2.8 .e15 116.8 
3.28 6 .69  7.02 
5- 860 5-1008.1 ,190 16.2 17.1 2 . 1  3 6 5  96 .3  .283 .783 196.5 451.0 .161 1.0040 105.9 1.220 -3 .3  -11.2 268.7 ~ 3 4 8  
1-1008.1 5-1230 ,348 299.9 - 1 2 . 7  -3 .3  1.380 7 8 . 1  .422 1,160 4 1 . 2  185.0 .6700 1.649 86.4 .591 2 . 9  7 . 7  189.7 , 1 5 7  
5-1290 5-1460 .285 141.2 24.8 3.5 .791 115.4 .428 1.586 244.1 406.4 ,906 2.2650 103 .5  1 .172  - 1 . 8  8 . 7  39 .3  ,322 
14.24 10.93 4.55 3 .31  6 .72  6.38 14.86 2 / i / l  90 .3  26.2 30.5 .496 3.798 12.7 194.9 2.8 105.40 1 . 3 8 8  
5- 810 5-1010.3 . E l 8  1 7 . 0  1 5 . 5  2.0 .E68 99 .2  ,298 ,789 203.2 451.1 .554 1.0240 106 .7  1.225 - 3 . 6  -11 .6  272.1 . 3 6 7  
5-1010.1 5-1230 . 3 6 7  300.2 -11.1 -3 .0  1.379 76.9 .429 1 . 1 5 5  44.9 185.2 . M O O  1.650 86.1 .592 2 . 6  6 . 0  188 .2  .160 
5-1290 5-1470 .267 148 .1  29 .5  5.7 .769 113.8 .408 1.504 238.6 410.7 .e91 2.1110 104 .1  1.159 - 4 . 0  3 . 3  47 .1  .330 
14.25 10.88 4 . 9 6  3.37 6 . 7 7  5 .92  14.81 2/1/1 91.2 25.4 27 .6  .447 4 . 1 9 3  1 1 . 7  195.9 -1 .1  102.90 1.426 
I- 880 5-lOi2.9 .e53 20.0 1 5 . 0  1.8 
5-1012.9 5-1230 .591 300.9 - 9 . 5  -2.8 
5-1290 5-1480 .286 138.2 -18.3 -13 .0  
15 .38  11.93 5 . 5 3  3.45 
I- 890 5 - 1 0 1 5 . 9  .293 24.6 1 5 . 2  1.6 
5 - 1 0 1 5 . V  5-1230 .421  301.9 -8 .1  -2.6 
5-1290 5-1490 . . 211  149.9 9 . 8  - . 8  
14 .33  1 0 . 7 6  6 . 2 4  3 .56  
.873 102.1 ,318 .798 
1.378 7 5 . 5  .438 1.148 
.749 112.2 .391 1 .436  
6.85 6.41 16.76 2 /1 /2  
. E 8 1  105.2 ,342 .E10 
1.376 73.6 ,449 1.140 
.729 110.4 .378 1.380 
6.97 4.53 14.78 2/1/2 
209.2 451.3 















1.0510 107.7 1.231 -3.8 -11.6 276 .1  .391 
1 . 6 5 1  8 5 . 7  .S88 2 . 3  6 . 0  186 .5  .164 
3.9980 104.7 1.148 14.8 1 5 . 9  23.9 .422 
,393 4.722 11.9 197.6 - 4 . 9  100.30 1 .462  
1.0870 109 .1  1.240 -4 .0  -11.2 280.7 .421 
1.652 8 5 . 2  . I 8 2  2 . 0  5.3 184.6 ~ 1 8 9  
1.9010 105 .2  1.138 2 . 6  28 .7  5 5 . 3  ,329 
.340 5.437 13 .0  199.9 - 8 . 4  97.80 1.508 
5- 900 5-3019.1 - 3 3 7  30.3 15 .9  1.3 .e92 108.4 . 3 7 1  .e27 219.8 451.9 .S20 1.1340 1 1 0 . 6  1 . 2 S O  - 4 . 0  -10.5 P 8 5 . 7  .455 
5-1019.1 5-1230 , 4 5 5  303.4 -6 .8  -2.4 1.374 71.9 .463 1.130 60.1 186.3 .6070 1 .653  84.8 . 5 7 6  1 . 7  4 .8  182 .6  . 1 7 6  
5-1200 1-1500 .190 157.2 11.4 .4 , 7 1 1  108.6 .368 1.332 221.3 423.4 .E42 1.8230 105.8 1.129 1 . 5  26 .3  64.4 .329 
14.86 11.14 7 . 1 0  3.72 7 . 1 2  4.04 14.79 2 /1 /2  95.5 13.8 17.8 .290 6.447 14.6 202.8 -11.6 95.50 1 . 5 8 2  
5- 910 5-1022.8 .386  36 .9  16 .9  1.0 .907 111.7 :405 . 8 5 0  224.3 4 5 2 . 1  .506 1.1940 112 .3  1.264 - 4 . 0  -9.4 291.3 -495 
5-1022.6 1-1230 .495 305.3 - 5 . 8  -2 .2  1.371 69.8 .480 1.118 66.2 186 .7  .5820 1 . 6 5 5  83 .9  a 5 6 8  1 . 4  4.4 180 .6  .l85 
1-1290 5-1510 . i f 2  164.9 10.4 .9 .691 106.6 .362 1.292 215.4 427.8 .E24 1.1590 106.4 1.120 1.0 25 .9  73 .0  .332  
1 5 - 6 8  11.76 8 . 1 3  3.92 7.32 3 . 6 2  14.86 2 /1 /2  97.2 11.0 14.4 .246 7.978 1 6 . 5  206.3 -14.5 93.40 1.714 
. - .- - - . - __ UARS ARRIVAL DATE = 2451240 I 2 MAR 1999) ---- - - . - .. - __ - -. - 
$- 840 5-1007.0 ,160 28 .2  2 3 . 1  
9-1007.0 5-1240 . 336  300.9 -15 .9  
1-1300 5-1440 . 3 7 7  135.6 22 .0  
16.35 13 .02  4.17 
2 . 1  .e59 89.8 
-3 .9  1.381 19.0 
2 . 2  . e 7 7  120 .3  
3 . 3 3  6 . 7 3  8 . 6 5  
.274 . 7 7 3  179.4 452.4 
.417 1 .164  38.0 188.1 
. 5 3 7  2.012 e59.9 397.7 












30 .8  
, 5 5 3  
.66OD 
.E84 




24 .7  . 1 32 
.6290 
.a53 

































1 0 5 . 5  1.214 
84 .3  .602 
103.0 1.223 
3.386 17.4 
- 2 . 6  
3 . 5  
- . 6  
198.1 
-2 .9  
3 . 4  
- . I  
196.0 




- 3 . 6  
2 .  7 
- 1 . 8  
197.4 
- 3 . 8  
2.4 
- 8 . 3  
199.1 
- 3 . 9  
2 .0  
3 . 1  
eOl.3 
-4 .0  
1 . 7  
1.3 
2 0 4 . 2  
- 9 . 0  266.4 
1 0 . 5  188.9 
9 . 1  27 .3  
11.4 108.00 
. 3 3 6  
.I58 
, 3 5 1  
1.274 
.337 
. l Y C  
.34R 




1 .365  















1 . 5 6 1  
5- (150 5-1007.2 .168 20.1 2 0 . 0  2.1 ,861 93.1 ,274 . 7 7 7  1 8 8 . 3  451.4 
9 - 1 0 0 7 . t  5-1240 . 3 3 7  300.9 - 1 5 . 6  - 3 . 8  1.381 79.0 .418 1.164 38.3 188 .1  
5-1300 1-1410 .347 138.9 21 .8  2.4 , 8 4 7  119.0 ,498 1.824 254.6 402.2 
15 .62  12 .28  4 .26  3.33 6.74 6 .02  15.16 2 / 1 / 1  96.5 29.6 
- 1 0 . 3  2 6 7 . 1  
10.5 32.5 
10.4 1 8 8 . 0  
0 . 1  i or . eo  
5- 660 5-1006.0 .188 1 7 . 3  
5-1006.6 5-1240 .349 301.1 
5-1300 5-1460 .318 142.6 
15.14 11.78 
5- 8 7 0  5-1011.0 - 2 1 6  17.9 
5-1011.0 5-1240 .367 301.4 
5 - 1 3 0 0  5-1470 .LO2 147.2 
14.91 11.49 
1 7 . 3  
- 1 4 . 0  
2 1  . 8  
4.52 
1 5 . 7  
-12.1 
22 .9  
4 . 9 3  
2 .0  .a64 96 .0  
-3 .6  1.381 7 8 . 2  
2.8 .e20 1 1 7 . 5  
3 . 3 1  6.76 7.26 
.283 . 7 6 1  195.8 451.3 
.422 1.160 41.0 188.2 
. 4 6 5  1.663 249.1 406.6 
15 .12  2 /1 /1  97 .1  25.8 
105.9 1.220 
8 4 . 1  ,600 
104.4 1.187 
3 . 7 6 0  14.1 
- 1 1 . 1  269.6 
9.4 1 8 7 . 7  
1 1 . 5  3 8 . 5  
5 . 3  105.90 
- 1 1 . 5  2 7 3 . 0  
8 . 3  186.3 
10.9 4 5 . 3  
1 . 1  103.40 
1.9 .867 98 .9  .296 . 7 8 7  202.4 451.4 
- 3 . 3  1.380 7 7 . 0  .429 1.156 44.7 188.4 
3 .6  ,794 116.0 .438 1.574 243.5 410.8 
3.42 6.82 6.56 15.10 2 / l l l  96 .0  22.7 
5- 880 5-1013.6 ~ 2 5 0  20.8 1 5 . 1  1 . 7  .E72 101.8 .317 .796 208 .5  451.7 
5-1013.6 5-1240 .391 302.2 -10.2 -3 .0  1 .378  7 5 . 6  ,438 1.149 49.2 188.6 
3-1300 5-1480 .293 160.4 3 5 . 7  10.1 ,770  114.3 .416 1.488 237.8 415.0 
1 5 . 5 5  12.05 5 .47  3.50 6.90 6 . 5 7  15.72 2/1/1 99 .1  30.4 
106 .7  1.224 
8 3 . 8  ,597 
104.9 1 .172  
4.134 12 .2  
107.  7 1 .230  
83.4 .593 
105.4 1.159 
4.673 1 1 . 5  
-11 .1  2 7 7 . 0  
7 . 2  184.6 
-6.8 5 5 . 2  
- 2 . 9  %oo.ro 
I- 890 5-1016.0 .289 25.3 1 5 . 3  
5-1016.6 5-1240 .419 303.3 -8 .6  
1-1300 5-1490 .237 150.8 8 .2  
14.96 11.33 6 . 1 7  
5- 900 5-1019.6 .333 31.0 11.9 
5-1019.8 5-1240 ,453 304.8 -7 .3  
1-1300 5-1500 .213 1 5 7 . 9  11.3 
15.38 11.60 7 .01  
1 . 5  ,679 104.9 
-2 .7  1.377 73.9 
-1.3 .749 112.6 
3.62 7.03 5 . 1 7  
.341 . E O 8  214.0 452.0 
.449 1.142 54.2 188.9 
.398 1.418 231.9 419.2 
15 .12  2/1/2 100.4 18.5 
109.0 1 .238  
8 2 . 9  . 5 8 8  
105.9 1.146 
5 .366  12.0 
-11.1 281.6 
6.3 182.9 
29 .9  5 5 . 0  
- 6 . 5  9 8 . 2 0  
-10 .3  286.7 
5 . 5  181.1 
2 5 . 7  64 .7  
- 9 . 7  95 .90  
1 .2  ,890 108.1 .370  .e24 219.0 452.3 
-2.5 1.375 72.1 .463 1.132 59.7 189.2 
.S ,728 110.7 ,384 1 .360  226.0 423.4 
3.79 7.19 4.58 15.04 2/1/2 lOl.? 13.8 
5- 910 5-1023.4 ,381 37.1 16.6. .9 .904 111.4 .403 .e46 223.3 452.5 . S O 5  1.1860 112.3 1.262 - 3 . 9  - 9 . 3  2 9 2 . 2  ,492 
5-1023.4 5-1240 a492 306.8 -6.1 -2.3 1.372 70.0  .479 1.121 65.7 189.5 .Sa40 1.659 8 1 . 5  .5?4 1.4 S.0  179.3 e l89  
S-ISOO 5-1510 ~ 1 9 2  164.8 10.6 1.0 .710 108.7 .374 1.312 220.1 427.5 .e21 1.8030 106.6 1 . 1 2 1  .9  L5 .3  73.e -342  
16-11 12.11 8.02 4.00 7.40 4.09 15.06 2/1/2 103.2 10.9 14.8 -248 7.780 14.7 207.8 -12.4 93.70 1.88r 
11o .s  1.249 
82.3 . 5 8 2  
106.3 1 . 1 3 5  
8.335 13.e 
-___- MARS ARRIVAL DATE = 2451250 (12 MAR 1999) -- - - - - 
5- 850  5-lOOT.0 .lo7 21.4 20.2 2.0 .861 92.9 ,271 .776 187.6 451.8 .S63 .9890 1OS.S  1.216 -2.9 -10.2 t 6 7 . 9  .S38 
5-1007.0 5-1P50 ,338 302.2 -17.6 -4 .3  1.382 79.1 .418 1.165 37.9 191.2 .678D 1,613 80.2 .SO0 3.8 12.2 187.6 e 1 6 3  
5-1SSO 5-1430 .3BO 141.2 20.0 2 . P  . 8 8 S  l 2 l . e  .1S3 2.035 219.6 402.3 .909 3.1600 104.0 1.227 - . 4  11.7 3 t . 3  .380 
i 6 . 8 9  13.46 4.25 3.43 0.85 o.ei  11.83 e / i / i  i o z . 7  29.7 54.0 .sea 3.417 i9.t i90.0 1 t . e  m 8 . m  %. t i1  
319 
STOPOVER T I M E  = 60 D A Y S  1999 OUT8OUNC SWINGBY WIS3ICN D U R A T I O N  = 600 DAY5 
MAR3 ARRIVAL C I T E  E 24112Y0 
l e  M A R ’ l 8 9 9  
LAUNCH SWNGDY SPEED1 R A 1  OECLl 
OUNGDY A R R I V E  SPEED3 RA3 DECL3 
DEPART RETURN 6PEEC5 R A 5  OECL5 
PROP AERO DVL 
5- 860 1-1009.4 ,186 18.5 1 7 . 5  
1-1008.4 5-1250 .349 302.4 -15.5 
1-1110 1-1460 .357 144 .1  19.5 
16.26 12.80 4.50 
5- 6 7 0  5-1011.1 ,213 19 .0  15 .9  
5-1011.1 5-1250 - 3 6 1  302.8 -13 .2  
5-1310 5-1470 3 2 6  148.3 19 .3  
15.86 12 .35  4 . 6 9  
5-  660 5-1014.4 .247 21.8 1 5 . 2  
8-1014.4 5-1250 .390 303.6 - 1 1 . 0  
S-1310 5-1480 .298 153.3 20 .7  
15.74 12.14 5.42 
5-  890 5-1011.4 .265 2 6 . 1  1 5 . 3  
5-1011.4 5-125U .418 304.8 -9 .2  
5-1310 5-1490 ~ 2 7 1  150.3 1.4 
15.83 12.11 6.09 
I- 900 1-1020.6 
I - 1 0 2 0 . 6  5 - 1 2 S O  
S-1310 5-1500 
5- 910 5-1024.L 
5-1024.C 5 - 1 2 S O  
1-1310 1-1510 
I 1  
1 3  
I 5  
O V A  
1.9 
- 4 . 0  
2.3 
3.45 
1 .8  
- 3 . 8  
2 .6  
3.51 
1 .6  
-3.2 




- 4 . 0  
3 . 1 2  
V 1 PSI 1 ECCEN 
V 3 PSI 3 ECCEN 
V 5 P S I  5 ECCEN 
EVA CVO EVR 
-862 95.8 .284 
1.381 78.3 .422 
,853 119.7 . s i 1  
6.65 8.30 15.70 
SMA THE11 THE12 PERlH APHEL P S I  2 V 2 I 2 OECLZ R A P  SPEECO 
SWA THE13 THET4 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  SPEED4 
SMA THE15 THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 R A 6  8PEEC6 
TYPE SUN A SUN R KAPPA - A  E INC RAP DECLP E T A  P E R I C  
.780 195.0 451.6 ,559 1.UOlD 105 .9  1.219 -3.3 - 1 1 . 0  270.5 - 3 4 9  
1 .162 40.6 191.3 ,6720 1.653 8 2 . 0  .606 3.4 10 .9  186.5 a 1 6 4  
2/111 103.3 25.6 31.4 ,493 3.101 16 .1  198.3 8 . 1  106.50 1.330 
i . 8 2 5  2 5 4 . i  406.6 ,093 2.7570 1 0 1 . 4  i.201 - . 5  i 3 . e  s8 . i  . 3 7 ~  
.E65 98.6 .298 ,786 201.1 451.8 . 5 5 2  1.0200 106 .1  1.223 -3.6 -11.4 273.9 
1.380 7 7 . 1  .429 1.158 44.3 191.4 -6610 1.655 6 1 . 7  .603 2.9 9.4 185.0 -167 
.E23 118.2 .475 1.673 248.4 410.9 .a78 2.4680 105.8 1.168 - . 8  14.3 44.5 
6.91 7.46 15.58 2/1/1 104.1 22 .3  28.3 .446 4 . 0 9 6  13.2 199 .1  3.5 103.90 1.382 
-870  1Ol.S ,317 
-796  116.5 .446 
7.00 6 .72  15.51 
. e 7 7  104.6 .340 
1.378 74 .0  ,449 
. 7 7 1  114.7 -423 
7.12 6.02 15.72 
1.379 7 5 . 7  .a38 
,794 207.7 452.1 ,543 1.0410 107.7 1.229 -3 .8  -11.4 2 7 8 . 0  ~ 3 9 0  
1.152 48 .8  191.6 ,6470 1.656 8 1 . 2  ,599 2.5 8.1 183.4 .171 
1 . 5 5 8  242.7 415.1 .e63 2.2530 106 .2  l . l l 2  -1 .8  15.0 52 .0  e365 
2 / l / l  105.1 19.7 25.1 .395 4 . 6 0 1  1 1 . 5  200.7 - . 7  101.20 1.424 
.SO5 213.2 452.4 .531 1.0190 1 0 9 . 0  1.237 -3.9 -10.9 282.6 -410  
1.144 53.8 191.8 .6310 1.658 80 .7  .194 2 .1  8 . 9  1 8 l . l  .176 
1.468 236.8 419.2 .841 2.0890 106.6 1.157 S.8 36.9 52.4 ,371 
2/1/2 106.2 22 .9  21.9 .343 5.274 11 .2  202.9 -4 .5  98.60 1.468 
-328 31.1 1 5 . 9  1 . 1  .88T 107.7 .368 .E20 218.2 452.7 .519 1.1220 110.5 1.247 -3 .9  -10.2 287.7 ~ 4 5 2  
-452 306.4 - 7 . 7  -2.6 1.376 72.2 .463 1.136 59 .2  192.0 .6100 1.661 80.1 .589 1.l 6 .0  180.1 .184 
-240 159.2 1 1 . 2  .7  ,748 112.8 .404 1.397 230.8 423.3 .e32 1.9610 101.0 1.144 1 .1  2 5 . 0  6 S . O  e357 
6.04 12.15 6 . 9 2  3.89 1.29 5.23 15.35 2 / 1 / e  107.3 13.1 18.6 ,295 6 . 1 9 6  11.9 205.8 - 7 . 1  98.20 1.532 
.490 308.4 -6 .4  -2.4 1.374 70.1 .479 1.125 65.0 192.2 .5880 1.664 79.3 .582 1.4 5 .8  178.5 e194 
.216 165.4 10.1 1.2 .727 110.8 ,390 1.339 224.8 427.4 ,816 1.861D 107 .4  1.132 - 6  24.5 73.5 . 3 5 5  
6.66 12 .55  7.91 4 .11  1 .51  4.64 15.31 W1/2 108.1 10.9 15.2 .251 7.548 13.0 L09.4 -10.3 94.10 1.641 
. 3 n  38 .1  16 .8  .e .goo i i i . 0  .4oo .e41 222.7 453.0 ,504 i . i i 8 0  112.2 1 . e ~  -3 .6  -9.2 293.3 ,490 
MARS ARRIVAL DATE = 2451260 (22 WAR 1999) 
.243 22.8 15.4 1 . 5  .e68 101.2 .318 .792 206.8 452.5 .S41 1.0420 101.1 1.228 - 3 . 1  -11.2 C79.1 e390 
,390 301.2 -11.9 - 3 . 5  1.380 75.8 .439 1.115 48.3 194.4 .6490 1.662 79.3 .601 L . 1  8.1 le&!.? e l76  
.333 113.9 16.3 2.2 ,826 118.1 ,483 1.656 241.5 411.0 .E56 e.4570 107.2 1.188 -e4 17 .5  51.1 e369 
8.73 i3.00 5-38 t . w  ?.it 1.64 t6.02 2 4 t / 1  110.4 i9.e t s . 6  4 . 5 ~ 1  12.0 toe.5 1 . 6  1 0 i . r ~  1.394 
.e81 21.0  l S . 4  1 . 3  .or4 m 4 . z  .xi9 .e02 212.3 452.8 ,550 1.0140 109.0 S.LSI -3 .0  -10.0 ~13.8 -417  
,411  506.4 -9.0 -3 .1  i.310 14.1 ,450 i . 146  53.3 ig4 .s  .sseo 1.664 ~ 8 . r  .eo2 e.2 1.3 101.c . i ez  
,304 159.4 18.4 3 . 1  . r 9 1  l i 6 . Q  4 5 5  1 . 5 3 1  241.6 419.1 .a41 e.2340 101.5 1.110 -1.0 i 4 . e  rJ9.e .XIS 
6.74 12.88 6.02 3.81 1.21 6 . 0 1  13.90 L / i / i  111.4 17.0 92.5  ~ 3 4 5  1.166 10.8 1 0 4 . 1  -L.5 90.00 1.439 
5- 000 5-1021.¶ .323 32.5 15.9 1.0 .E84 107.4 ,568 .817 E l 7 . 3  453 .1  .518 1.1160 110.5 1.245 - 3 . 9  -10.1 2 O 8 . 8  .4¶0  
5-lOCl.6 5-1260 .450 308.1 -8.1 -2.8 1.371 72.3 .463 1.140 50.6 184.6 .6120 1 . 6 6 T  10.0 .59? 1.0 6 .L  179.7 -190 
I-1620 B-1900 .E10 l 6 i . l  l i . 6  1 . t  .111 115.0 .429 1.446 LSS.6 4e3.1 .e20 C.0680 107.8 1.155 e 6  23.3 6S.5 .31¶ 
16.05 1 e . w  8.82 4.03 1.49 6.00 i s . r 4  e / m  i i t . 3  is.6 10.1 .LOT 6.0~8 io .*  ~ 0 7 . 3  - 6 . 8  0 6 . e ~  1.498 
32 0 
37OPOVER TIME I 60 DAYS WISSION DURATION * 640 D A Y S  
MARS ARRIVAL DATE = L4I1140 
LL NOV 1998 
1999 OUTBOUND SWINGBY 
LAUNCH SWNGBY SPEED1 R A l  DECLl 
SWNGDY ARRIVE SPEED3 R A 3  DECLl 
O E P A R T  RETURN SPEEDS R A S  DECLS 
- . __ PROP AERO-DVL 
5- 830 5-1002.2 .176 10.3 17.9 
5-1002.2 5 - 1 1 4 0  .330 303.4 - 6 . 1  
5-1200 5-1490 ,097 164.4 5.3 
13 .38  6.55 4.36 
.. _ _ _  __ 
1 1 V 1 PSI 1 ECCEN 3 M A  THE11 THE12 PERlH APHEL P S I  2 V 2 I 2 DECL2 RAL 8PEED2 
I 3 V 3 PSI 3 ECCEN 3MA THE13 THE14 PERIH AFHEL P S I  4 V 4 I 4 DECL4 R A 4  SPEED4 
I 5 V 5 P S I  5 ECCEN 3MA THE15 THE16 PERIH APHEL P S I  6 V 6 I 8 DECLI RAE SPEED6 
O V A  EVA DVD -EVR TYPE SUN A-SUN RLAFPA-- - A  E INC RAP DECLP ETA PERIC 
M A R 3  ARRIVAL DATE = 2451140 (22 NOV 19981 ---. 
2.5 .e69 94.9 .269 ,785 193.7 448.9 .174 .996D 101.0 1.221 - 3 . 0  - 1 0 . 9  260.4 ,530 
- 1 . 4  1.419 80.7 .479 1.334 29 .1  142.9 .694D 1.974A 111.1 .674 2 .0  - 8 . 3  210.1 ,302 
- .2  .646 93 .2  ,312 1.269 187.1 420.1 .a73 1.5650 103.2 1.110 2 .0  27.3 54.7 -279  
6 .83  10.20 2 .19  13.85 2 /1 /2  25.8 16.5 42.7 ,553  2.744 11.2 191.0 -6.5 llO.8D -965  
2 .5  ,872 97 .8  .282 ,791 2 0 1 . 0  448.9 .568 1.013D 105.6 1.225 - 3 . 4  -11.8 263.2 -146 
-1 .4  1.419 79.6 ,483 1.320 32.5 143.4 .687D 1.9701 115.2 .671 1.9 - 8 . 3  2 0 9 . 7  -303  
. 2  .639 91 .2  .325 1.253 182.5 425.6 .e46 1.6600 104.6 1.108 1.8 27.5 62.4 - 3 0 0  
6.85 10.22 2.28 14.23 2/1/2 26 .2  1 3 . 1  39.3 , 5 0 1  2.974 13.0 191.5 - 9 . 0  108.40 .994 
5- 860 5 -1004 .0  ,201 9.6 1 5 . 7  
5 - 1 0 0 4 . 0  5 - 1 1 4 0  .346 302.5 - 5 . 7  
5-1200 5 - 1 5 0 0  ,103 177.5 2 . 3  
13.85 7.00 4 . 7 1  
5- 870 5-1006.3 ,234 11 .6  14.7 
1-1006.3 5-1140 .368 301.8 - 5 . 2  
5-1200 5 - 1 5 1 0  . i l l  189.4 - 1 . 2  
1 4 . 5 8  7.70 5.21 
2.4 
-1 .4 






. B I T  100.7 ,299 .799 207.6 449.0 .560 1.038D 106 .6  1.231 -3.8 -12 .3  266.6 
1.417 7 8 . 1  ,488 1.320 36.8 144.1 .676D 1.964A 115.3 .668 1.8 -8 .3  209.0 
.631 88 .9  .340 1.239 117.9 431.2 .817 1.660 106.2 1.105 1.6 27 .7  70.4 
10.26 2 .49  14.67 2/1/2 26.8 10.0 35.3 . 445  3.298 14 .9  192.4 -11.6 105.6D 
.e85 103.7 .322 . E l l  213.7 449.2 . 5 S O  1.0720 107.8 1.238 - 4 . 1  -12.4 270.5 
1.416 76.4 .494 1.310 41 .8  145.0 .662D 1.957A 1 1 5 . 5  .663 1 . 7  - 8 . 2  208 .1  
,624 86 .3  .360 1.225 173 .1  436.8 .784 1.666 108.0 1.102 1.6 27 .8  78.4 
10.32 2 .83  15.22 2 /1 /2  27.7 7.2 31.1 .385 3.731 16.9 193 .7  -14.3 102.6D 
,860 83 .2  ,296 .772 163.2 455.1 .543 1.001 106.9 1.213 -1.8 - 5 . 7  263.8 
1.406 78.0 .468 1.267 38.4 150.1 ,6740 1.8EOA 111.4 - 6 4 2  1 . 9  - 7 . 4  208.3 
,675 99.7 .296 1.328 205.0 403.9 .93S 1.7210 9 9 . 6  1.118 4 . 6  3 5 . 1  29.3 
9 .31  2 .61  13.22 2 /1 /2  32.2 33.1 35.9 .459 3.247 6 . 1  191.9 - 2  105 .50  
.864 8 8 . 2  -269 ,776 175.2 451.2 ,568 ,981  105.1  1.215 - 2 . 2  -7 .8 2 5 9 . 9  
1.408 80 .2  ,460 1.279 3 1 . 5  149.1 .691D 1.867A 111.3 .648 2 . 1  - 7 . 4  209.5 
,667 98.3 .299 1.309 200.5 409.2 .917 1.1000 100.7 1.116 3 .1  29 .8  39.0 
9 .26  2 .41  1 3 . 3 3  2/1/2 31 .1  21.8 40.8 ,559 2 . 8 6 8  7.9 190.4 -1 .4  109.80 

















5- 880 5-1008.0 .272 1 5 . 4  
5-1008.8 5-1140 ,395 301.0 
5-1200 5-1520 ,133 199.5 
15.63 6.69 
-I_____._ -_ - 
5- 820 5-1006.L ,196 4 1 . 5  
5-1210 5-1460 -124 126.7 
13 .21  7.28 
1- 830 5-1002.5 .160 26.9 
5-1002.5 5 - 1 1 5 0  ,228 301.1 
6-1210 5-1470 ,110 136.6 
12.46 6 .58  
5 - i o o i . e  s - i i s o  .362 299.9 
14 .6  




26 .6  
- 5 . 8  
1.1 
4.63 
2 5 . 1  
- 6 . 8  
6.7 
4 . 1 7  
2 .3  
- 1 . 5  




-1 .6  
5 .88  
5- 840 5-1001.9 .159 16.0 21.5 2.4 .866 91 .7  ,264 .780 184.8 449.7 . S I 4  .9860 104.8 1.217 - 2 . 6  -9 .5  259.7 .323 
5-1001.9 5 - 1 1 S O  a323 301.4 -7 .0  -1 .6  1.408 8 0 . 6  .4S9 1.280 30.4 148.9 .693D 1.868A 111.3 .649 2 . 1  -7 .3  209.7 -265  
5-1210 5-1480 . l o 3  148 .0  8.0 -.e .658 9 6 . 7  .305 1.290 195.8 414.5 .e96 1.6830 101 .9  1.113 2.4 28 .0  4 7 . 1  ,262 
12.31 6 .44  4.15 5.87 9 .21  2 .29  13.56 2 /1 /2  31.0 20.8 41.3 . 5 7 T  2 .834 9 . 5  190.1 -3 .5 110.40 1 . 0 5 8  
5- 8 5 0  5-1002.8 ,175 11.4 18.2 2.4 .e68 94 .7  .270 .784 193.1 449.2 .572 .99IO 105.0 1.220 -3.0 -10.8 2 6 1 . 2  - 3 3 0  
5-1002.8 5 - 1 1 5 0  ,330 301.0 -6.7 -1 .6  1.408 80.0 ,461 1.278 32.0 149.1 .689D 1.866A 111.3 .647 2 .0  -7 .4  209.4 e266 
5-1210 1-1490 . l o 0  160.7 6.8 - . 2  ,650 95 .0  .313 1.272 191 .1  419.8 .e74 1.6700 103.1 1.111 2 .0  27.5 54.9 e279 
12.47 6.58 4.34 5.88 9 .26  2.24 13.84 2/1/2 31.2 16.8 39.5 , 5 5 1  2.962 11.1 190.2 - 6 . 0  109 . lD  1.081 
97 .6  ,282 .790 200.4 449.1 -167  l .O l2D 1 0 5 . 7  1.224 -3.4 -11.7 263.9 
19.0 ,464 1.272 35.2 149.6 .682D 1.863A 111.4 ,645 2 .0  -7 .4 208.0 
93 .0  .323 1.255 186.3 425.0 .e49 1.6600 104.5 1.108 1 . 7  27.5 62.8 
2.28 14.18 2 /1 /2  31.7 13.4 36.4 - 5 0 3  3.201 12 .9  190.8 -8 .7  106.90 
100.5 .299 .798 207 .1  449.3 ,559 1.036D 106 .8  1.230 -3 .8  - 1 2 . 2  267.2 
7 7 . 7  .469 1.264 39.4 150.4 .67lD 1 . 8 5 8 A  111.4 -641  1.9 - 7 . 4  208.1 
90 .8  ,337 1.239 181.6 430.4 .e22 1.6560 105 .9  1 . 1 0 5  1.6 27 .7  70 .8  
2 .42  14.58 2/1/2 32.4 10.3 32.7 .445 3.547 14.9 191.7 -11 .5  104.20 
5- 860 5-1004.5 
5 - 1 0 0 4 . 5  5 - 1 1 5 0  
5-1210 5 - 1 5 0 0  
.200 10.4 15 .9  
-346  300.3 -6 .2  
. IO2  1 7 4 . 0  3 .9  
2.87 6 .97  4 .69  
.232 12 .2  1 4 . 8  
.367 299.7 - 5 . 7  
. i l l  186.7 . 2  
3.53 7.60 1.18 
2.4 . E l l  
-1.6 1.407 
. 2  .642 
5.90 9 .28  
2.4 .e76 
- 1 . 5  1.406 
. 5  ,633 
5.93 9 .31  
2 . 3  .e83 
- 1 . 5  1.404 
.8 ,626 
5.97 9.35 
2 . 2  .e94 
- 1 . 5  1 .401 
1 .1  ,618 
















1 . 2 0 6  
5- 870 3-1006.7 
5-1006.7 5 - 1 1 5 0  
5-1210 5 - 1 5 1 0  
s- 880 s-1009.3 
5-1009.3 5 - 1 1 5 0  
5-1210 5-1520 
5- 890 5-1012.1 
5-lOi2.1 5 - 1 1 5 0  
5-1210 5-1130 
,270 1 5 . 8  14.6 
.395 299.4 - 5 . 1  
,126 190.0 - 3 . 5  
4 . 4 9  8 . 1 2  (1.83 
.314 20 .8  l S . 1  
.428 299.4 -4 .6  
.148 207.3 - 6 . 7  
1.19 9.75 6.64 
103.6 .322 ,809 213.2 449.4 .549 1 . 0 6 9 ~  i 0 7 . 8  1.258 
76.0 . a 7 7  1.254 44.4 151.2 ,6570 1.852A 1 1 1 . 5  e636 
88.3 .354 1.224 176.9 435.9 .790 1.657 1 0 7 . 5  1 .102  
2 .69  15.06 2/1/2 33.4 7 . 5  28.8 .386 4.018 17.0 
106.7 ,349 .e25 218.9 449.6 -537  1.113D 109.2 1.248 
74.2 .486 1.242 50.0 152.3 .638D 1.845A 111 .6  .630 
8 5 . 5  .376 1.210 172.4 441.5 . 7 5 1  1.664 109.4 1.099 
3.12 15.66 2/1/2 34.6 5 . 1  24 .7  ,329 4.667 19.4 
- 4 . 1  -12.3 271.1 
1 . 7  - 7 . 3  207.0 
1 . 5  27.7 79.0 
193.1 -14.3 101.40 
- 4 . 3  - 1 2 . 0  271.5 
1.6 - 7 . 1  205.6 
1 . 5  27 .8  8 7 . 2  
194 .9  -17.3 98.7D 
- ___- 
26 .8  
-8 .2  
-1 .6  
4.70 
25 .2  
- 7 . 4  
6 . 6  
4.18 
21.8 
- 7 . 6  
8 . 8  
4.15 
18.4 
- 7 . 4  
8 . 2  
4 . 3 3  
16 .0  
- 6 . 8  
S . 6  
4 .67 
14.9 




- 5 . 6  
-2 .2  
5.79 
1 5 . 1  
- 5 . 0  
- 6 . 0  
6.S9 
16 .0  
- 4 . 4  
-9 .0  
7 . 5 7  
__ 
2.2 
- 1 . 7  
- 4 . 3  
5.17 
2.4 
- 1  .e  
-1 .9  
5.12 
- MARS ARRlVAL OATE I 2 4 5 1 1 6 0  (12 DEC 1998) - 
.a59 82 .7  . S O 1  . 7 7 1  162.3 4 5 5 . 8  ,139 1.003 
1.397 7 7 . 3  ,456 1.227 41.4 156.0 ,6610 1 . 7 8 7 A  
.682 101.5 , 3 0 3  1.339 209.7 404.1 ,934 1 . 7 4 5 0  
8.56 2.95 13.4P i?/1/2 38.5 35 .1  5 3 . 5  ~ 4 4 5  
,863 8 8 . 0  .271 ,776 174.5 451.5 ,566 .985 
1.399 79.7 .447 1.240 34.0 154.9 ,6860 1 .1931  
,673 100.1 , 3 0 5  1 . 3 1 7  205.0 409.3 .915 1 . 7 1 8 D  
8 . 5 1  2 .61  13.42 2/1/2 37 .1  26.3 3 8 . 2  a552 
 
- 5 . 7  
- 6 . 2  
38 .4  
.9 
- 7 . 7  
- 6 . 2  
30.8 
-.I 
S- 820 5-1001.1 .201 43.2 
5-1007.1 5-1160 .368 298.5 
9-1220 5-1460 .140 125.5 
12.83 7.66 
S- 830  5-1003.L ,162 28.4 
5-1001.L 5-1160 . 3 3 0  299.4 
5-1220 5-1470 .122 134.8 
11.91 6 .79  
101.1 1.212 
107.7 .621 
99 .8  1.121 
3.490 6.S 
105.2 1.214 
1 0 1 . 7  .628 
100.9 1.118 
3 . 0 5 4  8 . 0  
. S I 8  
.ens 
.2S4 
1 . 1 0 7  
, 3 3 0  





5 . 8  
191.6 
- 2 . 2  





27 .0  



















2.4 .865 91.5 .265 .779 184.2 4 5 0 . 0  . I 7 2  .986D 104.8 1.217 -2 .6  -9 .4 260.4 .324 
- 1 . 8  1.400 80 .1  . 4 4 5  1.241 3 2 . 7  154.7 .6890 1.794A 107.6 ,629 2.2 - 6 . 1  208.6 .235 
- . 9  .664 90.5 .309 1.296 200.1 414.4 .896 1.696D 102.0 1.111 2.5 28.4 47.1 .e65 0 
5.11 8 . 5 0  2 .43  13.60 2/1/2 36.9 2 1 . 0  38 .8  .573 3 .011  9.4 189.8 - 2 . 7  109 . lD  1 . 1 5 1  
5-  6 5 0  




I - 1 2 2 0  
5-  870 
5-1007. I 
5-1220 





5 - 1 5 0 0  





. l o 6  
1 1 . 7 8  
.199 
.346 
. I O 4  
12.12 














- .2  .654 
5.12 8 . 5 1  
2.4 .871 
- 1 . 7  1 .396 
.2  ,646 
5 . 1 4  8.52 
94.6 ,270 
96 .8  . S i 5  
2.33 13.86 
9 7 . 1  .282 
78.7 ,451 
94.8 .323 





















1 7 . 0  
449.3 
1 5 5 . 4  
424.6 
13.6 
. I 7 2  
.685D 




. a 5 1  
34.3 
,9950 105 .1  1.220 -3.0 -10.8 261.0 . 3 3 1  
1.7934 107.7 ,628 2 . 1  - 6 . 2  208.3 .236 
1.677D 103.2 1.112 2.0 27.8 S 5 . 1  .e79 
.549 3 . 1 3 8  10.9 189.8 - 1 . 3  1 0 0 . O D  1.174 
1 . O l l D  l O S . 7  1.224 - 3 . 4  -11 .7  264.4 a346 
1.79OA 107.8 - 6 2 1  2.0 - 6 . L  L07.6 .236 
1.663D 104.4 1.109 1.7 27.5 6 3 . 1  .296 
.SO2 3 .388  12.7 190 .4  - 8 . 1  105.00 1.199 
12.6 
298.5 
1 8 3 . 1  
7 . s 5  
2 . 3  , 8 7 5  100.4 ,299 .797 206.7 449.4 ,559 1.0350 106.6 1.229 - S . 8  - 1 e . l  L67.7 .367 
- 1 . 7  1.397 7 7 . 3  ,456 1.227 4 1 . 3  156.0 .667D 1.187). 107.7 .621 1 . 9  - 6 . 2  206.7 - 1 3 0  
- 5  .637 9 2 . )  . 3 3 5  1.240 165.4 429.8 .e25 1.6540 105.7 1.105 1.6 27 .6  71.2 a 3 1 5  
5 . 1 7  8 .56  2.39 14.52 2/1/2 38 .5  10.5 30.9 .440 3.749 14.7 191.4 -11 .0  103.3D 1.L25 
I- 080 5-1009.6 -268  16.2 
5-1220 5 - l S 2 O  . 121  195.7 
:3.59 8 .38  
5-1009.e 5-1160 .394 298.4 
2.2 .882 103.4 ,321 .BO8 212.8 449.6 ,549 1.067D 107 .8  1.237 - 4 . 1  -12 .2  271.6 -394 
-1 .6  1.395 75.8 ,464 1.217 46.3 156.9 .652D 1.782A 107.6 .616 1 . 8  -6 .1 205.4 -239  
- 8  .628 90.3 ,349 1.223 180.5 431.0 ,796 1.611D 107.2 1.102 1 .5  27.7 79.5 .337 
5.21 8.59 2 .59  14.94 2/1/2 39.6 7.8 27.2 . 3 8 7  4.249 16.9 192.8 -14 .1  100.60 1.257 
2 .1  .e93 106.6 ,348 ,824 218.4 449.8 ,537 l.llOD 109.2 1.247 -4 .3  - 1 1 . 9  2 7 6 . 0  6.27 
-1 .6  1.393 73.9 ,474 1 .201  51.8 157.9 .6340 1.776A 107.6 .609 1 .6  -6.0 L03.9 a242 
1.1 .620 87.5 ,368 1.208 l l S . 8  440.4 .763 1.653 108.9 1.098 1.4 27.5 87.8 .36l! 
5.27 8 .66  2.94 15.47 2/1/2 41.1 5 . 3  23.4 ,330 4.941 19.4 194.7 -17.L 97.90 1.301 
1.9 .907 109.9 .381 .e45 223.6 449.9 .523 1.167D 110.8 1.260 -4 .4  -11.2 280.9 .465 
- 1 . 5  1.390 71.8 .487 1.190 S8.0  159.2 ..611D 1.769A 107.6 .601 1.1 - 5 . 7  202.0 .e45 
1.3 .612 84.4 .395 1.194 171.2 446.1 . I 2 5  1.663 110.9 1.094 1.4 2 7 . 0  96 .1  .393 
5.35 8 .73  3 .46  16.12 2/1/2 42 .9  3 . 7  19.4 .278 5 .945  0 2 . 2  197.1 -PO.8 95.4D 1.376 
2.2 .e59 82 .2  . 3 O S  .771  161.4 456.4 .535 1.006 107.4 1.212 - i . 8  - 5 . 5  266.e ,374 
-1.8 1 ,390  76.7 .449 1.199 44 .0  161.4 .6600 1.737A 104 .0  .606 1.9 -4 .7  L04.4 st14 
-6.1 ,691 103.3 ,312 1.353 214.4 404.4 ,931 1.7750 100.1 1.124 T . 8  43.9 2 2 . 3  ,176 
4 .58  7.97 3.43 13.80 2 /1 /2  4 5 . 5  39.1 31.3 .430 3.Y02 6 . 0  892.1 1.7 102.10 1.163 
2 . 3  .E62 8 7 . 7  .272 . 7 7 5  173.9 451.9 .J64 .986 105.3 1.214 - 2 . 2  -7.Y L8 l .S  - 5 3 1  
-1 .9  1.393 79.3 .437 1.212 31.9 160.3 .6820 1.742A 104.1 -613 2.P -4.8 206.6 a 2 1 1  
-2 .3  .681 101.9 . s i 2  1.326 209.5 409.4 .914 1.7420 101.1 1.121 3.9 38.2 31.8  -281  
4.52 7.91 2.85 13.54 P / l / P  4 3 . 6  27.0 36.4 .345 3.204 0.3 190.0 e 8  101.SO 1.OOl 
-2 .0  1.393 79.7 .435 1.214 34 .4  160 .0  .686D 1.743A 104.1 .E15 C.C -4.6 PO8.9 .L11 
-1.0 .670 100.3 .314 1.304 P04.8 414.3 .E95 l .? l3D 1OP.P 1.117 L.6 ?.1).1) 4 ? . 0  .E60 
- MARS ARRIVAL DATE = 2451170 I 2 2  DEC 1998) - - 
2.4 . 8 i s  91.4 .266 .778  189.8 4 ~ 0 . 2  .sri . D ~ S D  104.9 i . e i o  - t . e  -9.4 e61.0 .305 
4.12 7.91 2.62 i 3 . w  21112 43 .3  21.3 37.0 .WP 3.146 0.5 i e 9 . s  -1.0 io0.30 s.eer 
5-  690 5-1012.¶ .311  21.2 
5-1012.5 5-1160 ,427 298.6 
5-1220 S - 1 5 3 0  ,139 2 0 6 . 2  
14 .80  9 .53  
I- 900 5-1OlS.J ,360 27.2 
1 - 1 0 1 5 . 5  S-1160 ,465 2 9 9 . 2  




-6 .6  
-6 .9  
4 .?8 
25.4 
- 8 . 0  
3.9 
4 - 2 0  
22.0 
- 6 . 4  
9 .3  
4 .15  
5- 820 5-1008.1 .206 44.9 
5-1008.1 5-1170 .374 297.7 
S-12SO 3-1460 ,163 124.S 
l 2 . 7 9  8 . 2 1  
I- 830 5-1003.1) .163 29.7 
9-1005.8 5-1170 - 5 3 2  298.3 
5-1230 3-1470 . 1 3 5  133.6 
11.58 7.06 
S- 840 1-1002.9 .159 18.8 
9-1002.9 5-1170 .32S 298.9 
I- le30 B-1480 . l e 2  143.2 
11.26 8.77 
STOPOVER TIME i 60 D A Y S  1999 OUTBOUND SWINGBY M13510N DURAllON 0 4 0  D A Y S  
M A R S  ARRIVAL D A T E  5 2 4 J l l I O  
22 CEC 1990 
LAUNCH SUNGBY 8f'EEOl R A l  OECLl 1 1 V 1 PSI 1 LCCEN SUA THE11 THE12 PERlH APHEL PSI 2 V 2 I 2 OECL2 R A e  SPCECe 
swN'?eY &RRIVE SPEEDS RA3 OECL3 I 3 V 3 P S I  3 ECCEN SUA THE13 THE14 PERlH APHEL P S I  4 V  4 I 4 DECL4 R A 4  SPCEC4 
DEPART RETURN WEEDS R A 5  OECLS S 5 V 5 PSI 5 ECCEN SHA THE15 THETI PERlH APHEL P S I  6 V 6 I 6 CECL6 RA6 8PEECs 
PROP AERO OVL O V A  EVA D V O  EVR TYPE SUN A SUN R KAPPA - A  E XNC R A P  OECLP ETA PERIC 
5- 8 5 0  5-1003.1 e 1 7 3  13.0 18.5 2.4 ,861 94.4 ,210 .183 192.1 449.6 .511 .9940 105 .1  1.219 -3.0 - 1 0 . 7  262.4 ,331 
5-1003-1 5-1170 -331 298.3 - 8 . 1  -1 .9  1.393 19.3 .431  1.212 3 5 . 7  160.2 .6830 1.142A 104.1 .613 2 .2  - 4 . 6  206.6 - 2 1 1  
5-12SO 5-1490 -113 154.3 9.3 - . 3  .660 98 .6  .318 1.281 199.5 419.3 .e74 1.6890 103.2 1.113 2.0 2 1 . 1  55.2 a 2 8 1  
11 .31  6.18 4 .32  4.52 1.92 2 . 4 6 1 3 . 8 9 2 / 1 / 2  43.6 1 7 . 1  3 5 . 1  . 5 4 7  3 . 2 1 8  1 0 . 8 1 8 9 . 1  - 4 . 3 1 0 7 . 2 0 1 . 2 4 6  
5- 860 5-1005.5 .197 11.6 16 .1  2.3 ,870 91 .3  .282 .188 199.6 449.5 .566 1.0100 105.7 1.223 -3 .4  - 1 1 . 6  214.9 .346 
5-1005.3 5-1110 ,346 298.0 -1.5 -1 .9  1.392 18.4 .441 1.208 38.7 160.6 .6150 1.14OA 104.1 -611  2 . 1  - 4 . 1  205.9 - 2 1 2  
5-1230 5-1500 ,109 166 .1  7.2 .2  ,651 96 .7  .324 1.261 194.4 424.2 - 8 5 2  1.6100 104 .4  1.110 1 . 7  21 .5  63 .3  -296 
11.58 1.04 4 . 6 6  4.54 1.93 2.38 14.16 2/1/2 44.2 13.7 32.9 .SO2 3.536 12.3 190.3 - 1 . 2  105.20 1 . 2 7 2  
5- 810 1-1001.4 ,229 13.1 14.9 2.3 .a15 100.2 .299 .796 206.3 449.6 .558 1.0340 106.6 1.229 -3.7 - 1 2 . 1  2 6 8 . 2  - 3 6 1  
5-1001.4 5-1170 e361 297 .1  -6 .8  -1.8 1.391 7 l . i  .441 1.291 42.8 161.3 .664D 1.137A 104.0 ,601  2.0 - 4 . 1  204.6 ,213  
5-1230 5-1110 .110 119.8 3 .6  .6  .641 94.6 .334 1.242 189.3 429.2 .827 1,6560 105.6 1 . 1 0 6  1 . 5  27.6 11.6 .Sl5 
12.10 1 - 5 3  5.13 4.57 1.96 2.40 14.41 2/1/2 45.2 10.1 29.6 ,446 3.914 14.3 191 .3  -10.5 102.10 1 .299  
5- 860 5-1010.0 , 261  16.8 
5-1010.0 5-1110 ,394 297.8 
5-1230 5-1520 . I l l  192.1 
12.91 8.29 
5-  890 5-1012.8 .309 21.6 
S - 1 0 1 2 . 6  5-1110 .426 2 9 8 . 2  
5-1230 5-1530 ,132  204.3 
14.03 9.35 
5- 900 1-1015.9 . 35 f  27.5 
5-1015.9 5-1170 .464 299.0 
5-1230 5-1540 . I 5 4  214.1 
15.52 10.75 
1 4 . 1  
-6 .0  
- . l  
5.16 
15.1 
- 5 . 3  
-4 .9  
6 . 5 5  
16.0 
-4 .7  
-8 .4  
1 . 5 2  
2.2 .e81 103.3 .321 ,801 212.4 
-1.8 1.389 15.6 .455 1.191 41.6 
.8 .632 92 .2  -346 1.224 184.2 
2 .0  .E91 106.4 -348  ,822 218.0 
-1.7 1.387 73.8 ,466 1.180 5 3 . 1  
1.1 .623 89 .6  ,362 1.201 179.3 
4 .68  8.07 2.80  15 .31  2 / l / 2  48 .1  
4 .61  8.00 2 .53  14.85 w i / z  46.5 
1.8 .905 109 .1  .319 .e43 223.1 
-1.1 1.383 11.1 ,419 1.166 59.3 
1 .3  .615 86 .6  .383 1.192 174.5 












3 . 1  
. 5 4 8  1.066D 101 .8  1.236 - 4 . 0  -12 .1  212.1 -394  
.6490 1.734A 1 0 3 . 9  .602 1.6 -4 .7  2 0 3 . 3  .215 
.800 1.6410 106.9 1.102 1.4 21.6  19.9 .332 
26 .1  .387 4 . 4 3 3  1 6 . 1  192.8 -13 .5  1OO.IO 1.330 
,536 1.1080 1 0 9 . 2  1.246 -4 .2  -11.8 276.5 .426 
.631D 1.130A 103.8 .595 1.1 - 4 . 5  201.6 . e l 8  
.710 1.645 108.5 1.098 1.3 27 .3  88.3 e 3 5 5  
22.4 .33i 5.155 19 .0  194.8 -16.1 9 i . 4 0  1.316 
,523 1.1630 110.8 1.259 - 4 . 4  - 1 1 . 1  281.4 .464 
,6080 1.124A 103.7 ,586 1 . 5  - 4 . 2  199.5 ,221 
, 1 3 5  1.649 110.3 1.094 1 . 3  2 6 . 8  96 .7  - 3 8 2  
18 .5  .e80 6 . 2 0 6  21.9 197.3 -20.2 94.90 1 . 4 5 6  
MARS A R R I V A L  DATE = 2451180 I 1 JAN 1999) ----.------- - - ___ 
5- 820 5-1009.L .213 46.8 26.4 2 . 1  ,858 81.6 ,311 . I 1 0  160.4 451.2 .530 1.009 101.8 1 .212  -1.8 - 5 . 6  2 6 1 . 6  -381 
S-lQOS-%! 5-1180 ,381 291.5 -6 .9  -1 .9  1.385 16.2 .445 1.118 46.4 166.4 .6540 1.102A 100.4 .594 1.9 -3.0 201.6 ,195 
13.56 9 .41  4 .88  4.14 7.54 4.53 14 .91  2/1/2 53.1 48 .9  2 9 . 1  .414 3 . 8 9 6  6.9 192.8 2 . 5  101.6D 1 .199  
5-1240 5 - 1 4 6 ~  . 2 i 2  123.6 -18.0 -11.1 . i n 2  105.3 , 323  1 . 3 1 1  219.3 404.8 . g t e  1.8140 100.5 1.129 12.5 5 4 . 3  7.9 .338 
5- 880 5-1004.3 .164 3 1 . 0  2 5 . 5  2 .3 .E62 8 1 . 5  .e74 ,114 113.4 452.2 ,562 ,986 105.4 1.214 - 2 . 2  -1.6 262.3 .334 
5-1004.3 5-1180 .334 291 .1  -8 .1 - 2 . 1  1.388 79.0 .431 1.193 31.3 165 .1  ,6790 1 . l O l A  100.7 ,603 2 . 8  -2 .8  204.3 ,192  
5-1240 5-1410 .191  132.8 4.3 -3.0 .690 103.8 .321 1.342 214.2 409.6 .911 1.7120 101.4 1.124 4 . 5  34 .3  36 .1  . Z l l  
11.47 1.40 4 . 2 1  4 ,O l  7 .41 3.19 13.11 2 l l l 2  50.8 28 .2  3 5 . 1  ,538 3.320 8.8 190.2 1.8 lQ6.8D 1.248 
5- 840 5-1003.4 .159 19 .1  22.2 2.3 .a64 91.2 .261 .178 183.3 450.4 .510 .9850 105.0 1.216 - 2 . 6  - 9 . 3  261.6 .32S 
5-1003.4 5-1180 -326  291.9 - 9 . 1  -2 .2  1.389 79.5 .428 1.196 35.6 164.9 .6830 1.708A 100.8 .605 2.3 - 2 . 1  204.8 ,191  
3-1240 s-t480 ,135 141.9 9.5 -1.1 . e n  102.2 . 3 2 i  1.314 209.1 424.4 ,893 1.7350 102.4 1.120 2 .8  29.3 46 .8  .215 
11.01 1.01 4 . 1 5  4.06 7.46 2 .86  1 3 . 1 7  z / i / z  50.4 21.1 35.8 .56s 3.255 9 . 1  u 9 . i  -.s 107.80 i . 2 7 4  
5- 850 5-1004.1 .112 1 3 . 1  18.1 2 . 3  .866 94 .3  .211 . l e 2  191 .1  449.8 ,570 ,9940 1 0 5 . 1  1.219 - 3 . 0  - 1 0 . 1  262.9 .332 
5-1004.1 5-1180 .332 291.7 -8.8 - 2 . 1  1.388 79.1 ,430 1.994 36.9 165.1 .6800 1.707A 100.1 .603 2.3 -2 .8  204.4 ,192 
5-1240 1-1490 . l e 3  151.9 10.2 -.3 .668 100.5 .323 1.289 203.9 4 1 9 . 2  .e73 1.1050 103.4 1.115 2 .1  27,8 55.3 .285 
11.02 6 .96  4 .32  4 . 0 1  7.46 2.64 13.95 2/1/2 5 0 . 1  11.3 54.4 .545 3.385 1 0 . 1  189.8 - 3 . 1  106.80 1 .301  
5- 860 5-1005.6 .196 12.1 16.3 
1-1005.8 5-1180 .346 297.5 - 8 . 2  
5 - l I 4 0  5-1500 .116 163.4 8 . 6  
11.23 7.15 4.64 
5- 010 5-1007.8 ,228 13.6 11.0 
5-1001,8 5-1180 ,367 291 .4  -7 .3  
5-1240 5-1510 - 1 1 3  176.1 5.3 
11.68 1.57 5 . 1 1  
2.3 ,869 9 7 . 2  .e82 .187 199.2 449.7 
- 2 . 1  1.388 78.2 .434 1.189 39.8 165.5 
4 .09  1.48 2 .50  14.19 2/1/2 51.4 13.8 
2.2 ,814 100.1 .299 ,795 205.9 449.8 
-2.0 1.386 17.0 .440 1.183 43.8 166.1 
.6  .641 96.5 ,334 1.245 193.4 428.8 
4 .11  1 . 5 1  2.46 14.46 2/1/2 5 2 . 4  10.9 
.e ,651 98.6 . 3 2 i  1.266 196.6 424.0 
i .on9o  i05.i 1.223 -3 .4  
,852 1.6800 104.4 i.iii 1.1 
. s 5 8  i . 0320  106.6 1.228 - 3 . 1  
.6730 1.106A 100 .8  .601  2 .2  
31.8 . S O 1  3 .649 t2 .0  190.4 
,6620 1.103A 100.5 ,591  2 .0  
a829 1.6600 1 0 5 . 5  1.101 1 . 5  
28.7 .446 4 . 0 3 7  13 .7  191.5 
- 1 1 . 6  265.4 .346 
- 2 . 9  203.6 - 1 9 2  
21.4 63 .6  .e97  
- 6 . 1  104.60 1 .327  
-12.0 268.7 . 3 6 I  
-3 .0  202.4 .194 
21 .4  11 .9  .3%2 
- 9 . 3  102.3D 1 .3 IS  
5- 880 5-1010.4 .E65 11.0 14 .7  2 . 1  .e80 103.1 .320 ,806 212.0 450.0 . 5 4 8  1.0640 101.8 1.236 - 4 . 0  -12 .1  212.6 .a93 
5-1010.4 8-1180 ,395 291.6 - 6 . 5  -1 .9  1.384 75.5 -449 1.114 48.6 166 .1  .6410 1.70lA 100.4 ,592 1 . 9  - 3 . 0  200.8 .196 
12.41 8.25 5 . 7 3  4 .11  .56  2 .51  14.19 2/1/2 53.8 8.2 25.3 ,388 4 .571  15 .9  193.1 -12 .6  99.80 1.386 
8-1240 s - i s ~ o  .116 189.3 1.0 . 9  631  94.2 ,344 i . 2 2 5  i 8 8 . i  433.7 .en4 1 . 6 4 1 ~  106.8 i . 1 0 2  1.3 27.4 80.3 .329 
5- 800 5-1013.t 
5-1013.r 5-1100 
5-1240 5-1130 
5- 900 5-1016.4 
5 -1016 .4  5-1100 
5-1240 5-1540 
5- D I D  5-1019.8 
5-1019.9 5-1180 
5-1240 5-1550 
-_ . -___ _ _  
5- 830 5-1004.9 
5-1004.C 5-1100 
S-1ZSO 5-1410 
5-  940  5-1003.0 
5-1003.0 5-1190 
s-ieto 8-1400 
, 3 0 1  21.9 
-425 2 9 8 . 2  
. 121  201 .1  
13 .41  9.22 
. 3 - 4  27.9 
-462  299 .1  
a145 212.7 
14.85 10.51 
a 4 0 7  34.6 
.110 221.8 
16.65 12.10 
. ( o s  3 0 0 . 5  
__ 
.165 32.4 
, 5 3 1  291.5 
-112  132.2 
11.59 7 . 8 5  
-159 20.8 
. 3 2 I  291.8 
.150 141 .1  
11.03 1 .31  
1 5 . 1  
- 5 . 1  
- 3 . 5  
6.51 
16.0 
- 5 . 0  
-1.5 
1 . 4 6  
11.0 
- 4 . 4  
-10.1 
8 .59  
25.6 
- 9 . 4  
a9 
4 .23  
22 .3  
-10.0 
9 . 2  
4 . 1 5  
2.0 
-1 .8  
1 . 1  






- 1 . 1  
1.5 




3 . 7 4  
2.3 
-2.4 
-1 .4  
3 .72  
.e90 106.3 
1.382 73 .1  
,621  9 1 . 1  
1.63 2 .11  
,903 109.6 
1.519 11.7 
.618 8 8 . 8  
7.73 3.05 
,921 113.0 
1 .316  69.4 
,609 6 5 . 3  
1.81 3.s9 
- MAR8 ARR1 





1 . 3 8 5  79.4 
.689 104.1 
1 . 1 2  3.16 
a341 .a20 217.6 450.2 
.459 1.163 5 4 . 0  161.6 
,558  1.2t i l  183.0 4 3 8 . 1  
15.10 2/1/2 55.6 1 . 1  
.318 .E41 222.1 450.4 
. 4 1 3  1.150 60.0 168 .5  
.3?6  1.191 111.9 443.9 
11.68 2 /1 /2  57.1 3 . 8  
.415 ,869 227.3 450.5 
.490 1.135 66.6 169.6 
.399 1.176 113.1 449.2 
16.30 2 /1 /2  60 .1  3 .2  
VAL DATE 5 2451190 ( 1 1  
- 2 1 5  . ' I 1 4  112.8 452.5 
,426 1.180 33.3 169 .1  
.332 1 359 219.0 409.8 
13.99 2 /1 /2  5 8 . 5  30.6 
.267 .ill 182.8 450.1 
.424 1 .182  3 6 . 5  169.5 
.329 1 .328  213 .1  414.5 











. l o 6  1.646 
14.2 .236 
JAN 1999) - 
.561 - 9 8 1  
. 6 l l D  l .683A 
,908 I . 8 1 1 0  









99 .9  





8 . 0 8 7  
roo.2 
105 .6  
91.5 
I01 .8 
3 . 4 1 2  
105.0 
91.5 
1 0 2 . 1  
5.331 
1.241 




. 5 7 7  
1.093 
21 .2  










1 .123  
10 .2  
-4  .e 
1 . 1  
1 . e  
195.2 




- 4 . 3  
1.4 
1 . e  
2 0 0 . 8  
-2 .9  
2 . 4  
9 . 8  
1 9 0 . 1  
- 2 . 6  
2.5 
3 .1  
190.1 
-11.1 
- 2 . 9  
21.2 
- 1 5 . 0  
-11.0 
- 2 . 6  
26 .6  
-19.4 
-10 .1  
-2.3 
L5. I 
- 2 3 . 3  
-. _. . 
- 1 . 0  
* . I  
38 .0  
3 . 1  
-9.3 
- . e  
1 . e  
19 .9  
217 .1  
193.9 
88.8 
9 1 . 2 0  
28P.O 







263 .1  




4 6 . 6  
101.5D 






e 2 0 3  




1 . 6 6 9  
. . toe 
-. 
. a 1 1  
, 1 1 1  
.L8 I 
f .ea0 
* 32  I 
- 1  I6 
. r o e  
1.509 
5- 850 5-1004 .5  e112 14.5 1 8 . 9  2.3 ,866 9 4 . 1  .211 . I 8 1  191.3 450.0 .569 .9930 105.2 1.219 -3.0 -10.6 263.4 .I33 
1-1004.1 5-1190 . 333  297.5 -9 .7  - 2 . 4  1.385 79.0 .425 1 181 31  1 1 6 9  6 6190 1 6 8 3 A  91.5 ,597 2.4 - . I  201.8 , 1 1 1  
$-12SO 5-1490 .136 150.3 1 0 . 1  - . 3  .616 102.4 .329 1:299 208:4 41911 1812 1 :1260  103.6 1.118 2.1 2 1 . 8  5 5 . 4  .PO0 * 
10.91 1.19 4 .51  3.73 7.13 z.80 14.04 e / i / t  58 .3  11.3 33.8 .54a 3.462 10 .1  190.2 -1 .8  i06.60 1 . 3 3 8  
5- 660 3-1006.0 e195 12 .8  16 .4  2 .3  ,868 9 1 . 1  .282 .187 198.6 449.9 .56S 1.0080 105 .7  1.222 -3.4 -11.5 L65.9 i 3 4 1  
5-1006.0 5-1190 - 3 4 7  291.4 -8 .9  -2 .3 1.384 78.1 .429 1 .171  40.5 169.9 .6120 1.682A 91.4 ,595 2 . 3  - , E  100.0 . l I 8  
5-1250 5-1100 a125 160.8 9 . 1  .2  ,665 100.5 .331 1.273 203.0 423.8 '852 1.694D 104.5 1.115 1 . 7  L l . 3  6 3 - 1  -300 
11.06 1 .30  4.62  3.75 7 . 1 4  2.68 14.24 2 l l I 2  39 .0  13.9 31 .1  .SO0 3.731 11.6 190.0 -4 .8  104.6D 1.368 
8- 800 5-1010.8 .263 17.S 
5-1010.9 5-1190 ,393 297.8 
12.09 8.25 
5- 890 5-1013.1 .305 22.4 
5-1018.7 5-1190 .424 298.5 
5-1L50 5-1530 .124 198.5 
13.04 9.12 
5- SO0 5-1016.8 -351  28.3 
8-1016.8 5-1100 .461 299.6 
S - l L I O  11-1140 .136 210.5 
14 .31  10.31 
s - m o  s - 1 ~ 2 0  . l i e  18q.s 
14.8 
- 7 . 0  
2.8 
5.70 
15 .2  
-6.2 
-1.9 
6 . 4 6  
16,O 
-s.4 
- 6 . 3  
7.40 
Z . 1  ,819 103.0 
- L . l  1.381 13.4 
.9 .642 9 6 . 2  
3.84 r .24  2.5s 
1.9 .a86 106.1 
-2.0 1.319 73.6 
1.1 .632 93.7 
3.92 1.32 P.86 
.320 .BO4 
,444 t .162  
e343 1.228 
14.76 Z / l / Z  
,346 .619 
.455 l . l S 2  
*355 1.208 
15.10 e/1/2 
211.8 450.2 .547 
49.2 111.1 ,6460 
i02.2 433.2 ,806 
61.6 8.3 24.7 
2IT.2 410.4 ,333 
54.6 171.8 ,6280 
186.6 438.0 .780 
63.4 5.9 21.3 
1.0620 107 .8  1.?.35 - 4 . 0  -12.0 L73.2 
1.6791 9 7 . 0  .I86 1.9 - 1 . 1  191.9 
1.649D 106.6 1.103 1.r 2 7 . 2  80.6 
S OLD m9.a 1.244 -4 .1  -11.8 r r 1 . i  
i . 6370  107.9 i . o m  1.1 m . 9  90.c 
,389 4 . 6 6 1  1 5 . 1  193.6 -11.4 99.60 
1.67lA 9 8 . 7  .519 1 . 1  -1.1 19S.9 
.334 1.4gO 1 7 . 1  195.7 - 1 4 . 6  01.10 
1.7 .so1 109.4 . s i 7  .831 LZL.P 450.6 .st2 i . i s s o  110.7 s.esr -4.5 -10.9 m r . 6  
-1.9 1.318 1 1 . 7  e469 1.140 60.5 172.6 .8OSO 1.615A 96.4 ,571 1.5 - a 0  193.6 
1.3 .62L 90.9 ,370 1.191 101.6 443.0 -750  1.6310 109.3 1.093 1.1 C6.4 9 7 . 7  
4 .03 7.43 L.92 lS.52 2/1/8! 65,l 3.0 17 .1  . t o 3  6 . S l C  L0.t  198.4 -18.3 94.70 
* 1 IO 
. 513  
,394 
,393 









* 5 5 0  
,311 
322 
STOPOVER T I U E  f 60 D A Y S  
- -  - 
LAUNCH SUNGBY SPEED1 
SUNGBY ARRIVE 3PEEC3 
DEPART RETURN 3PEECS 
PROP 
1999 OUTBOUND SUINt8Y UISSI@N OURATION = 640 0 1 7 5  
UARS ARRIVAL C I T E  = 2451190 
11 JAN 1999 
- _. - -- __ 
5- 910 5-1020.2 .403 
5-1020.2 5-1190 . S O 3  
S - l Z I O  5 - 1 5 5 0  .159 
16.05 
R A l  
R A 3  
R A 5  
AERO 




I- 820 5-1012.6 .e36 52.2 
5-1012.6 5-1200 . 4 0 7  298.5 
!J-1260 I - 1 4 6 0  .284 160.5 
15.27 11.60 
5- 830 5-1005.6 ,167 34 .0  
5-1001.6 5-1200 .339 297.7 
5-1260 5-1470 .204 131.3 
12.12 8 .61  
5- 840 5-1004.3 .159 22.0 
5-1004.3 5-1200 e328 297.8 
S-1260 5-1480 .168 140.8 
11.17 7.68 
5- 810 5-1004.9 - 1 7 1  15.4 
5-1004.Q 5-1200 .333 297.7 
5-1260 5-1490 . 1 5 1  149.4 
10.97 7 . 4 8  
5- 860 5-1006.5 .194 13.5 
5-1006.5 5-1200 .347 297.8 
5-1260 5-1500 .138 158.8 
11.04 7.52 
5- 610 5-1008.6 .225 14.7 
5-1008.6 5-1200 .367 297.8 
S-1260 5 - 1 5 1 0  .128 169.7 
11.35 1.19 
5- 880 1-1011.2 ,261  18.0 
5-1011.2 5-1200 .393 2 9 8 . 2  
S-1260 5-1120 .123 181.9 
11.92 8 .30  
5- 890 5 -1014 .1  ,302 22.8 
5-1014.1 5-1200 .424 299.0 
5-1260 S - 1 5 3 0  . 1 2 5  194.8 
12.79 9.08 
5- 900 5-1017.3 .348 2 8 . 7  
5-1011.3 5-1200 .460 300.2 
5-1260 5-1540 .134 2 0 7 . 1  
14.00 10.16 
5- 910 5-1020.8 .399 35.4 
5-1020.6 6-1200 .SO1 301.9 





O V L  
17 .0  
-4 .7  
-10.0 
8 . 5 1  
- 
26 .0  
- 7 . 1  
55.1 
5 .24 
25 .8  
- 1 0 . 2  






19 .0  
- 1 0 . 6  
11.0 
4 . 3 0  
16.5 
- 9 . 7  
10 .5  
4 .61  
1 5 . 2  
-8 .6  
8 . 2  
5 .06  
-7 .6  
4 .6  
5.66 
15.2 
- 6 . 6  - . O  
6 . 4 1  
18.0 
- 5 . 7  
- 4 . 8  
7 . 3 3  
1 7 . 0  
- 4 . 9  
- 9 . 0  
8.42 
14 .8  
I 1  
I 3  
1 5  
O V A  - 
1.4 
-1.8 
1 . 5  
4.19 
1.9 
-2 .2  
18.1 
5.68 
2 .2  
-2 .5 
- 7 . 2  
3.51 
2.3 
-2 .6  
- 1 . 7  
3.49 
2.3 
-2 .6  - .4 
5 . 5 0  




2 . 1  
-2 .3  
.I 
3.57 
2 . 0  
-2 .2  






1 . 6  
-2 .0  
1.4 
3.84 
1 .3  
- 1 . 9  
1 . 5  








5- 850  
5 - 1 0 0 5 . 4  
1-1210 
I- 860 





5-  880  
1-1011.7 
























5 - 1 5 1 0  
5-1011 .? 
1-1210 
5 -1520  
5-1014.1 
5 - 1 2 1 0  
5 - 1 5 3 0  
5-101 7.9 
5-1210 
5 - 1 5 4 0  
5-1021.4 
5-1210 
5 - 1 5 5 0  
. I 7 0  
.343 
.389 







































8 .14  
16 .4  
298.1 
149.1 
1 . 8 3  
1 4 . 2  
298.2 
1 5 7 . 6  
7.80 




















5- 830 5-1001.4 .173 38.0 
5-1007.4 5-1220 .347  298.9 
5-1280 5-1470 .e92 161.4 
14.18 10.87 
25.9 
-10 .9  
-36.8 
4.26 
22 .8  
-12.0 
6. 5 
4 . 1 5  
1 9 . 2  
- 1 1 . 6  
11.0 





1 5 . 3  
- 9 . 4  
9 . 2  
5.03 
14 .9  
- 8 . 2  
6.0 
5.62 
1 5 . 2  
- 7 . 1  
1 .7  
6.36 
11.9 
-6 .1  
- 3 . 1  
7.26 
16.9 
-5 .2  
- 7 . 7  
6.33 
-- 




2 .2  
-2 .8  
-26.4 
3.37 
2 . 2  




- 2 . 8  
- . 5  
3.35 
2 .2  
-2 .7 
.3 
3 .38  
2 .1  





3 . 5 0  
-2 .3 
1 .2  
3.60 
1 .5  
- 2 . 1  
1 .4  
3.13 
1.2 
-2 .0  
1 . 5  
3 .91  
2 . 1  
- 3 . 0  
14 .2  
3 .31  
2 . 0  
i .a 
-
V 1 PSI 1. ECCEN SUA T H E T I  THE12 PERIH APHEL PSI 2 V 2 I 2 CECL2 RA2 S P E E C Z  
V 3 PSI 3 ECCEN SUA THE13 THE14 PERIH APHEL PSI 4 V 4 I 4 OECL4 R A 4  S P E E C I  
V 5 PSI 5 ECCEN SHA THE15 THE16 PERIH APHEL PSI 6 V 6 I 6 OECL6 RA6 SPEEC6 
E V A L V o _ _ F _ V R  - TYPE SUN !-SUN R-YAPPA _- - A  E INC RAP OECLP E T A  PERlC 
.919 112.8 .413 .e65 226.8 450.8 .508 1.2230 112.6 1.272 -4 .2  -9 .9  288.0 . s o 3  
1.373 69.4 ,486 1 . i2S  66.9 173.6 ,5780 1.673A 96 .0  .561 1.4 - * 7  191.0 - 1 9 1  
.613 87.8 .390 1.174 176.5 448.1 .717 1.632 111.0 1.088 1.1 25.5 106.2 ,390 
7 . 5 8  3 .35  16.06 2 / 1 / 2  68.0 2.8 14.0 .237  8.223 23.4 201.6 -22 .0  92.50 l . i l 4  
- UARS ARRIVAL DATE = 2451200 I 2 1  JAN 1999) - 
. 8 5 5  79.6 .331 .767 
1.379 74.6 .446 1 . 1 5 1  
.729 109.1 . 3 5 3  1.425 
7.06 6.36 15 .81  2 /1 /1  
.860 87 .0  ,278 2 7 3  
1.383 7 8 . 5  .424 1 . 1 7 1  
.714 107.1  .346 1.383 
6.91 4 .36  14.64 2/1/2 
.e63 90 .8  ,268 , 7 7 7  
1 .383 79.2 .420 1.174 
.700 106 .1  .340 1.345 
6.89 3 .53  14.08 2/1/2 
157.4 459.6 . 5 1 3  1.021 109.1 1.210 - 2 . 0  - 5 . 5  271.8 .407 
52.0 175.4 .6370 1.664A 93 .7  .580 1 . 9  .8  193.9 .1?4  
229.1 405.3 .922 1.9210 101.4 1.141 - 1 4 . 5  -32 .3  4 8 . 1  ,379 
70.4 5 0 . 5  26 .6  .364 4 .341  1 .4  19S.5 3 . 5  98.90 1.215 
172.0 452.9 .558  .987 1 0 5 . 1  1 .213 -2.2 - 7 . 6  264.0 .339 
39.4 173.9 .6750 1.666). 94.4 .593 2 . 5  1 .5  198.5 .161  
223.8 410.1 .905 1.8610 102.2 1.134 8 . 9  46 .0  21.9 - 3 2 1  
66.5 36.9 33.4 .522 3 .483  10.3 191.5 4 .5  105 .90  1 .296  
182.3 451.0 .568 .9850 105.1 1.215 - 2 . 6  -9 .3  262.8 .328 
37.2 173.7 .6800 1.667A 94.5 3 9 5  2 . 6  1 .8  199.3 .166 
218.4 414.6 .E87 1.8030 103.0 1.127 3.1 31.0 4 6 . 1  .292 
66 .0  22.4 34.4 . 5 5 7  3.383 11.0 190.8 2 .8  107 .30  1 .328 
.865 9 4 . 0  .272 .?BO 190.8 450.3 .568 ,9930 105.2 1.218 -3.0 -10.6 264.0 e333 
1.383 78.9 .422 1.172 38.2 173 .8  .6180 1.667A 94.5 ,594 2 . 5  1 . 6  199.0 -166  
.687 104.4 .337 1.312 212.9 419.1 .e69 1.7550 103.9 1.121 2 . 2  27 .9  5 5 . 4  -296  
6.90 5 -18  14 .17  2/1/2 66.2 17.4 33.1 ,541 3.512 11.0 190.9 - 1  106.50 1.360 
,868 96.9 .282 .786 198.3 450.1 .564 1.0010 105.8 1.222 -3.4 -11 .4  266.5 e347 
1 .382  78.1 .426 1.168 41.0 174 .1  .6710 1.666A 94 .4  .591 2.4 1.4 198.0 .161  
.674 102.5 .337 1.282 201.4 423.6 ,850 1.7140 104.7 1.116 1.6 27.1  63 .9  - 3 0 1  
6.92 2 .91  14.32 2/1/2 67 .0  13.9 30.6 . S O 0  3.784 11.4 191.5 -3 .2  104.60 1 .591  
.e72 99.8 ,298 .793 205.0 450.2 ,556 1.0290 106.6 1.227 - 3 . 7  -11.9 269.8 -367  
1.381 76.9 .433 1.163 44.8 174.5 .6600 1.6661 9 4 . 2  . I 8 8  2 .2  1.0 196 .6  ,169 
.661 100.4 .339 1.256 201.8 42B.2 .E30 1.6820 105.6 1.110 1 . 3  27 .0  72.4 a 3 1 5  
6 .97  2 .73  14.52 2/1/2 68.0 11.0 27 .1  .446 4.180 12 .5  192.6 -6 .7  102.20 1 .420  
.e78 102.8 .319 .803 211.1 450.4 .547 1.0590 107.7 1.234 - 5 . 9  -11 .9  273.13 . . 3 9 3  
1.380 75.4 .441 1 . 1 5 5  49.5 1 7 5 . 0  .6450 1.664A 93 .9  .583 2.0 a 8  194.8 -172  
.650 98 .2  .344 1.232 196.3 432.8 .BO8 1.6560 106.6 1.104 1 . 2  26 .9  80.9 -327  
7 .03  2.64 14.75 2/1/2 69.6 8 . 4  24.4 .390 4.726 14 .2  194 .3  -10.1 99.70 1 .453  
.e87 105.9 .345 . e l7  216.6 450.7 . 5 3 5  1.0990 109.1 1 .243  - 4 . 1  - 1 1 . 5  2 7 8 . 3  .424 
1 . 3 7 7  73.6 . 4 5 2  1.145 54.8 1 7 5 . 7  .6270 1.663A 9 3 . 6  . 5 7 7  1.8 a 7  192.8 . l 7 6  
.638 95 .8  3 5 3  1.210 190.8 437.4 ,783  1.6380 107.7 1.099 1.0 26 .7  89.5 .342 
7.12 2.66 15.04 2/1/2 71.4 6 .0  21.0 .335 5 .480  16.4 196.5 -13.5 97.20 1 . 5 0 1  
.899 109.2 ,376 .e36 221.7 450.9 ,522 1.ISOD 110.7 1 .255  - 4 . 2  -10.8 2 8 3 . 3  .460 
1.375 71 .7  .466 1.134 60 .7  176.4 .6050 1.662A 93 .1  .569 1.6 190.4 ,182  
.628 93 .1  ,365 1 .191  185.4 4 4 2 . 2  .756 1.6260 109.0 1 .093  1.0 26.1 98 .1  .!IS9 
7.24 2 .83  15.40 2 / 1 / 2  73.5 3.8 17 .5  .e84 6.569 1 8 . 9  199.3 -18.9 94.80 1.584 
.916 112.5 .411 ,862 226.2 451.1 . S O 7  1.2160 112.5 1.270 -4 .2  
1 .371  69.5 .484 1.120 67.b 177.2 . 3 7 8 D  1 .66 lA  9 2 . 6  . 5 5 9  1 . 4  
.618 90.1 .382 1.174 180.1 447.1 , 7 2 5  1.6220 110.5 1.088 1.0 
7.40 3 .17  15.86 2 / 1 / 2  75.9 2 .6  13.9 .239 8.268 21.8 202.6 
- UARS ARRIVAL DATE I 2451210 (31 JAN 19991 --- 
.e59 86.6 .280 .772 171 .2  453.4 .556  .988 101.9 1.213 -2 .2  
1.381 78.3 .422 1.164 40.3 177.9 ,6730 1.656A 9 1 . 6  .591 2 .6  
. 7 3 0  109.7 .363 1.412 228.7 410.5 .900 1.9250 102.8 1 .141  28.1 
6 . 7 8  9.18 20.15 2/1/2 7 4 . 7  62 .8  32.8 .512  3.538 11.4 1 9 2 . 1  
-9 .6  288.8 
.9  187.9 
25.2 106.1 
-20.4 92.60 
- 7 . 5  2 6 5 . 0  
3.7 195.3 
61.1 333.6 
6 . 0  105.60 
__ - - 








.e62 90 .6  .269 ,776 181.7 451.3 ,567 .9850 105.2 1.215 -2 .6  -9 .2  263.6 .330 
1.382 79.1 ,418 1.168 37.6 177.6 .6790 1.657A 91.7 ,594 2 .8  4 . 2  196.3 . 1 5 Q  
.714 108.1 .354 1.368 223.2 414.7 .a84 1.8520 103.5 1 . 1 3 3  4 . 2  32 .9  4 5 . 2  . S O 5  
6.15 3.99 14.33 2/1/2 74.0 23.5 3 4 . 1  -5S2 3.413 12.0 191 .7  4 . 7  101.30 1.333 
,864 93 .8  ,272 - 7 8 0  190.2 450.5 .I167 ,9920 105 .3  1.218 -3 .0  -10 .5  264.7 -334 
1 .382  18.9 .420 1.167 38.5 117.7 .6770 1.657A 91.6 ,593 2 . 7  4 . 0  196 .0  ,159 
.699 106.3 ,348 1.329 217.6 419.1 .E66 1.7910 104 .2  1.126 2 .3  26.0 55.4 ,305 
6.78 3 . 5 5  14.32 2/1/2 74.3 1 7 . 5  32 .8  .539 3.538 1 1 . 7  191.8 1.9 106.60 1 .367  
,867 96 .7  .282 . 7 8 5  197.7 450.4 ,563 1.0060 105.8 1.221 - 3 . 3  - 1 1 . 4  2 6 7 . 2  , 3 4 7  
1.381 78.0 ,424 1.163 41.2 178.0 .6700 1.656A 91.5 .591 2 . 5  3.8 195 .0  ,161 
.684 104.5 .341 1.295 211.9 423.5 .e48 1.7410 105.0 1.119 1 . 6  26 .9  6 4 . 1  . S 1 1  
6 .19 3.21 14.44 2 /1 /2  75.0 13.9 30.4 .499 3 .811  1 1 . 5  192.4 -1 .4  104.70 1 .401  
. e 7 1  99 .6  .298 .792 204.5 450.5 .556 1.0280 106.6 1.226 - 3 . 1  -11 .8  2 7 0 . 5  .367 
1 .380  76.9 .431 1.158 45.0 178.3 .6590 1.656A 91.3 . 5 8 7  2.3 3.1 193.6 .163 
.671 102.4 ,345 1.264 206.3 428.0 .E29 1,7000 105.8 1 .112  1 . 2  26 .7  72.6 .319 
0 . 8 3  2.95 14.59 2 / 1 / 2  16.1 11.0 21.5 ,447 4.209 12.0 193.5 - 5 . 0  102.30 1 . 4 5 3  
. E 7 7  102.6 .319 . B O 1  2 1 O . S  4 5 0 . 7  .S46 1.0570 1 0 7 . 7  1 .233 - 3 . 9  -11 .8  274.5 e392 
1 . 3 7 8  7 5 . 4  ,439 1.150 49 .1  178 .8  .6450 1.656A 91 .0  .582 2 . 1  2 . 1  191.8 a166 
.658 100.3 . 3 4 1  1,238 200.6 432.4 .808 1.6670 106.7 1.106 1 . 1  26.6 8 1 . 1  e329 
6 .90  2 .78  14.79 2 /1 /2  7 7 . 5  8 . 1  24 .3  .391 4.152 1 3 . 4  195.2 - 8 . 5  99.80 1.467 
,885 105 .7  .144 , 8 1 5  216.1 451 .0  . 5 3 4  1.0950 109 .1  1.242 - 4 . 1  
1.316 73.7 .451 1 .14 t  54.9 179.3 .6270 1,656A 9 0 . 6  .a16 1.6 
.646 97 .9  .353 1.214 194.9 436.9 , 7 8 5  1.6420 107.7 1.100 - 9  
?.OD 2 .73  15.02 2 /1 /2  19.2 6.0 21 .0  ,317 5.499 1 5 . 3  197.5 
.897 108.9 .374 .e33 221.1 451.2 .521 1.1450 110.7 1.254 - 4 . 2  
1 . 3 7 4  71.7 . I 6 5  1.130 60.7 179.9 .6050 1.656A 90 .1  e569 1 . 6  
.634 95 .2  .362 1.193 189.4 441.5 ,760 1.625D 108.8 1.094 .9 
7.13 2.80 15.32 2/1/2 81 .3  3 .9  1 7 . 5  .286 6 . 5 1 2  17.6 200.3 
.913 112.3 ,409 . B I B  225.6 451.4 ,507 1.2090 112.5 1.268 - 4 . 1  
1.311 69.6 .482 1.117 66.9 180.6 .5790 1.656 89 .5  . 5 6 0 .  1 .4 
,623 92 .3  .376 1 . 1 7 3  183.9 446.3 .132 1.6150 110.1 1.088 .8 
7.31 3.04 1 5 . 7 0  2/1/2 83.5 2.4 14.0 .241 8.234 20.1 203.7 
-11.4 279.0 .423 
2.5 189 .1  , 1 1 1  
26 .3  89 .6  -341  
-11 .9  97.30 1.514 
- 1 0 . 7  284.0 . 4 s e  
2.3 187.5 , 1 7 1  
25.8 96.5 ,356 
-15 .3  95.00 1.595 
-9 .7  069.5 .499 
2.3 181.0 .185  
24.8 107.1 .3?4  
-18.6 92.80 1.745 
- MARS ARRIVAL DATE :: 2451220 (10 FEB 1999) --- -- 
.858 86 .2  .283 ,771 170.2 454.0 . 5 5 3  .989 106 .1  1.212 -2 .2  -7 .5  266.3 a 3 4 7  
1.380 78.1 .422 1.161 4 1 . 1  181.6 ,6700 1,651 88 .9  .592 2.7 5 .6  192.2 e157 
.748 111.7 .383 1.452 233.6 410.4 .e96 2.007D 103 .3  1.149 -12.5 -22.3 51.2 e 3 8 1  
6.72 6.55 15 .87  2/1/1 82.8 42.4 32.4 .499 3 .585  12.5 193.6 7 . 5  105.30 1.291 
5- 840 5-1005.6 .159 24.8 23.0 2.2 .E61 90.4 .271  . 7 7 5  181.0 451 .6  .565 
1-1005.8 5-1220 .332 298.9 -13 .1  -3.2 1.381 79.1 .417 1.165 37.9 181.3 .6790 
5-1260 5-1480 .214 1 4 0 . 7  2 .0 - 4 . 1  .730 110.1 .371 1.397 228.0 414.9 .E79 
12.04 8 .76  4 .16  3.28 6.69 4.60 14.73 2 / l / E  82.0 26.5 34.0 
5- 850  5-1006.0 . l e 9  1 7 . 5  19 .1  2.2 .e63 93.6 .P I3  ,779 189.6 450.8 .566 
S-1008.0 5-1220 .a35 298.9 -12.8 -3 .1  1.381 78.9 .418 1.164 38.6 181.4 -6770 
5-1260 5-1490 -186 149.3 10.6 - .6 .713  108.4 .361 1.351 222.3 419.2 .863 
5- 080 1-1007.5 -191  15 .2  18.9 e.1 .E66 96.5 .e83 .784 197.1 450.7 .562 
3-1007.5 5-1220 ,348 298.9 -11.6 -3.0 1.580 78.1 .423 1.161 41.3 181.6 .670D 
3-1280 5-1500 ‘ 1 7 0  157.1 l f . 3  .3  .OS7 106.5 .355 1.311 L16.6 423.5 .a45 
11.47 6.15 4 . 5 7  3.32 6.7e 3.58 14.59 2/1/2 82.0 13.9 30.4 
11.56  8 .27  4.2a 3.29 6.69 3.99 14.53 e/r/o 82.1 17 .6  3Z.8 
.9850 105.2 1.215 -2.6 -9.2 264.4 
.651 8 9 . 1  .595 3.0 6 .5  193.5 
.915D 104.0 1.140 5 . 8  37.5 42 .9  
. I 4 7  3.423 13.5 192.9 6.7 107.40 
.9910 105.3 1.217 -3 .0  -10.4 265.4 
.E11 8 9 . 0  .394 2.9 6.3 193.2 
.6390 104.7 1.131 2.4 26.2 5 1 . 4  
.S36 3.542 12.8 19L.9 4 . 0  106.8D 
.005D 105.0 1.221 -3.3 -11.3 L67.9 
. O S 1  66.8 . I 92  2.7 5.7 192.C 
.777D 105.3 l . I e 3  1 . 5  L6.6 64.2 














UISSION CURAllON L. 6 4 0  C A Y S  
UARS ARRIVAL OAT€ -i 2451220 
10 FE8 1999 
1999 OUTBOUNC SWINLBY 
LAUNCH SUNGBY SPEEOl R A l  OECLl I 1 V 1 
SWNLBY ARRIVE 8PEEO3 R A 3  DECL3 I 3 V 3 
DEPART RETURN 8PEEO5 R A 5  OECL5 I 5 V 5 
PROP AERO OVL OVA EVA 
PSI  1 ECCEN SHA THE11 
PSI 3 ECCEN SMA THE13 
PSI  5 ECCEN SMA THE15 







421 .8  
11.0 
4 5 1 . 0  
182.3  
432.1 
8 . 4  
4 5 1 . 3  
182 .7  
436 .5  
6 . 1  
451 .5  
183.2 
441 .O 





. 5 5 5  
.6590 




. B O T  








17 .6  
APHEL P S I  2 
APHEL PSI  4 
APHEL PSI  6 
- A  E 
Y 2 1 2 O E C L L  RAZ SPEEC2 
V 4 I 4 C E C L 4  R A 4  SPEEC4 
V 6 1 6 CECL6 RA6 S P E E C 6  
INC R A P  CECLP E T A  PCRlC 
5- 810 5-1009.7 .e21 i 6 . 1  1S.4  
5-1009.1 5-1220 ,367 299 .2  -10 .2  
5-1280 5 - 1 5 1 0  .154 165 .8  9 . 9  
11 .62  8 . 2 5  5 . 0 0  
5- 680 5-1012.3 .e56 1 9 . 3  15.0  
5-3012.3 5-1220 .392 299 .8  -8.8 
5-1280 5-1520 .142 115 .9  7.2 
12.02 8.58 5 . 5 8  
9 9 . 4  .298 .790 203 .9  
16 .9  ,429 1.155 4 5 . 1  
104.5 . 3 5 Z  1.276 210.8 
3 .25  14.10 2 /1 /2  8 3 . 9  
102.4 .318 ,800 209.9 
75.4 .438 1 .148  4 9 . 6  
102.3 .352 1.246 205.0 
3.00 14.85 2 /1 /2  8 5 . 2  
105.4 .343 ,813 215.5 
73.7 .449 1.140 5 4 . 8  
100.0 .355 1 . 2 1 9  199.2  
2 . 8 6  15.04 2f1/2 8 6 . 8  
1 .226  - 3 . 6  - 1 1 . 7  211.2  .36? 
,589  2 . 4  5 . 1  190.7 .16U 
1 .116  1 . 2  2 6 . 3  1 2 . 8  . 3 2 5  
1 1 . 1  194.6  - 3 . 1  102.60 1 .435  
2.0 ,869  
- 2 . 8  1.379 
.8 .682 
3 . 3 1  6 . 7 1  
1.0260 106.7  
1.651 8 8 . 6  
1.7250 106.0  
.44 I 4 .21  2 
1 . 9  .675 
- 2 . 6  1.378 
1.1 .668 
8.44 6 .85  
1 . 7  .883 
-2 .4  1 .376  
1 . 3  .654 
3 . 5 5  6 .95  
1.0540 1 0 7 . 1  
1.652 8 8 . 2  
1.6840 106.8  
.392 4 . 1 4 9  
1.0910 109.1  
1 .652  87.8 
1.6520 1 0 7 . 1  
.338 5 . 4 8 3  
1 .232  - 3 . 9  
.584 2 . 2  
1 .109  . 9  
12 .5  196 .5  
1 .241  - 4 . 0  
.SI9  1 . 9  
1 .102  .e 
14.1  1 9 8 . 6  
1 . 2 5 2  - 4 . 1  - 1 0 . 6  284 .8  . I 5 1  
.572 1 . 6  3 . 7  184.8 . 1 7 5  
1.095 .8 2 5 . 4  9 8 . 8  .353  
16 .1  2 0 1 . 5  -13 .5  9!.20 1 .594  
- 1 1 . 1  
4 . 5  
2 6 . 2  
-6-8 
- 1 1 . 3  
4 . 0  




81 .4  
100.00 
2 7 9 . 8  
181.0 
9 0 . 1  






. I 6 9  
* 342 
1 . 5 1 6  
5- 890 5-1015.2 . e96  2 3 . 9  1 5 . 2  
5 - 1 0 1 5 . t  5-1220 .422 300.8 - 1 . 5  
5-1280 5-1130 . 1 3 5  187.S 3 . 3  
12-11 9 - 1 8  6 . 3 0  
5- 900 51-1018.1 ,341 2 9 . 7  1 5 . 9  
5-1018-5 5-1220 .45I  302 .2  - 6 . 5  
5-1280 5-1540 e134 200.1 - 1 . 3  
13 .12  10.02 7 .18  
1 . 4  ,895 
- 2 . 3  1.314 
1 . 4  .642 
3 .70  7 .10  
108 .7  -373 .a30 220.5 
7 1 . 8  .463 1 .129  60 .5  
9 7 . 4  .362 1.195 193.5 
2 . 8 4  15 .28  2/1/2 88.6  
1.1400 110.6  
1 .653  8 7 . 3  
1.6280 108.7 
.288 6 . 5 2 9  
1.1 .910 1 1 2 . 0  ,407 .854 225 .0  451 .8  ,506 1 .2020 112.4  1.266 - 4 . 0  - 9 . 6  290 .4  a497 
-2 .1  1.371 6 9 . 7  -480  1 .117  6 6 . 6  183.1 ,5800 1.654 8 6 . 6  .563 1 . 4  3 . 5  1 8 2 . 6  .184 
1 - 6  .630 9 4 . 6  .372 1 . 1 7 5  187.8 445.5 .738 1.6120 1 0 9 . 8  1.088 . 7  2 4 . 5  1 0 7 . 5  -368 
3.89  7 . 2 9  2 . 9 7  15 .59  2/1/2 9 0 . 6  2 . 2  14 .1  .e43  8 . 1 3 3  18 .3  204 .9  - 1 6 . 6  93 .10  1 .736  
5- 910 5-1022.0 .391 3 6 . 3  1 6 . 9  
5-1022.0 5-1220 .497 3 0 4 . 0  - 5 . 5  
5-1280 1 - 1 5 5 0  .141 212 .9  - 6 . 2  
15.10 11.21 8.23 
- WARS ARRIVAL DATE 5 2451230 (20  FEB 1999) -- 
2 . 0  .e57  8 5 . 6  .287 . 7 7 0  169.0  454 .7  .549 .991 ,106.3 1.212 - 2 . 2  - 7 . 4  2 6 7 . 8  - 3 5 2  
- 3 . 2  1.380 77.8 .424 1 .159  4 2 . 0  185.0 .6680 1 .649  8 6 . 3  ,594 2 . 8  7 .5  1 8 9 . 3  . 1 5 8  
5 . 7  .T69 113.8 .408 1 .504  238.6 4 1 0 . 7  .a91 2.1170 1 0 4 . 1  1 . 1 5 9  - 4 . 0  3 . 3  4 1 . 1  ,330 
3.32 6 . 7 3  5 . 9 2  14.81 2/1/1 90 .5  2 5 . 4  32.0 .484 3 . 6 3 0  13 .6  1 9 1 . 4  8 . 8  104.90 1 . 2 7 4  
2.1 . e60  9 0 . 1  .272 .774 180 .2  452 .0  ,563 .98SO 1 0 5 . 3  1 .214  - 2 . 6  - 9 . 1  P65.4 ,334 
- 3 . 5  1.381 79.1 .417 1.164 3 8 . 0  184.8 .6780 1 .649  8 6 . 6  .598 3 . 2  8 . 6  190 .9  .156  
-15.0 .749 112.2 .391 1 .436  232.9 4 1 5 . 0  ,814 1 .9980 104.1  1.148 1 4 . 8  5 5 . 9  23 .9  .422  
1 .28  6 . 6 8  6 . 4 1  16 .76  2/1/2 8 9 . 5  4 3 . 5  34 .1  3 4 0  3 .415  1 5 . 2  194 .4  8 . 9  107.60 1 . 3 0 5  
5- 830 5-1008.6 .177 4 0 . 7  2 6 . 1  
5-1008.6 5-1230 .352 299.9  - 1 2 . 3  
5-1290 5-1470 .267 148.1 2 9 . 5  
13 .61  10.29 4 . 3 7  
5- 840 5-1006.3 ,160 2 6 . 4  2 3 . 3  
1-1006.5 5-1230 .334 299 .8  - 1 4 . 4  
5-1290 5-1480 ,288  138 .2  -18 .3  
13 .84  1 0 . 5 1  4 . 1 6  
5- 8 5 0  5-1006.6 .169 18.8 1 9 . 1  
5-1006.6 5-1230 ,336 299.8  -14 .1  
5-1290 5-1490 ,211 1 4 9 . 9  0.8 








I l . 9 5  
.253  
.391 
. I 5 6  




12 .86  
2 . 1  .e62  9 3 . 3  .273 . 7 7 8  1 8 9 . 0  4 5 1 . t  ,565 .991D 105.4  1 . 2 1 7  - 3 . 0  -10 .4  2 6 6 . 2  -336 
- 3 . 5  1.381 78.9 ,418 1 . 1 6 3  3 8 . 6  184.8 .6770 1.649 8 6 . 6  .597 3 . 1  8 . 5  1 9 0 . 1  , 1 1 6  
-.8 .729 110.4 .378 1.380 227.1 4 1 9 . 2  ,858 1.9010 105.2  1.138 2 . 6  2 8 . 7  5 5 . 3  ,129 







1 6 . 2  3 7 . 1  
299.9  - 1 2 . 7  
1 5 1 . 2  1 1 . 4  
8 . 5 8  4 . 5 5  
2 .1  .865 9 6 . 3  
- 3 . 3  1.380 78.1 
. 4  . T i l  108.6 
3.31 6 . 7 2  4 . 0 4  
2 .0  ,868  9 9 . 2  
- 3 . 0  1.379 76 .9  
.9 -695 106 .6  
3 .37  6 . 7 7  3 . 6 2  
1.8 .873 102 .1  
- 2 . 8  1.378 7 5 . 5  
1 . 2  ,679 104.4 












14 .96  
.783 196.5 4 5 1 . 0  
1 .160  41 .2  185.0 
1 . 3 3 2  221.3 423.4  












24 .5  
1 .0040 105.9  1 .220  
1 . 6 4 9  8 6 . 4  .595 
1.8230 105.8 1.129 
.496  3 .798  1 2 . 7  
- 5 . 5  
2 . 9  
1 . 5  
194 .9  
- 3 . 6  
2 . 6  
1 . 0  
1 9 s . 9  
-3 .8  
2.3 
.8 
1 9 7 . 6  
- 1 1 . 2  268 .7  
1 . 1  1 8 9 . 1  
2 6 . 3  6 4 . 4  
2 . 8  105.40 
- 1 1 . 6  272 .1  
6 . 8  188.2 
2 5 . 9  73.0 
- 1 . 1  102.90 
- 1 1 . 6  276.1 
6 . 0  186 .5  
2 5 . 8  8 1 . 6  
- 4 . 9  100.30 
.348 
. 1 5 7  
. 3 2 9  
1.388 




















1 7 . 0  1 5 . 5  
300 .2  - 1 1 . 1  
164 .9  10 .4  
8 . 5 9  4 . 9 6  
20.0 1 5 . 0  
3 0 0 . 9  - 9 . 5  
1 7 3 . 9  8.1 
8.82 5.53 
.789 203.2 451.1  
1 . 1 5 5  4 4 . 9  1 8 5 . 2  
1 .292  215.4 4 2 7 . 6  
2/1/2 9 1 . 2  1 1 . 0  
.798 2 0 9 . 2  451 .3  
1.148 49 .5  1 8 5 . 5  
1 .257  209.5 431 .9  
2 f l / 2  9 2 . 5  6 . 4  
1 .0240 106.7  1 .225  
1 . 6 5 0  8 6 . 1  .592 
1.7590 1 0 6 . 4  1 .120  
,447 4 . 1 9 3  11.1 
1 . 0 5 1 0  107 .7  1.231 
1.651 8 5 . 7  .588 
1.7070 101.0 1.112 
.393  4 . 7 2 2  1 1 . 9  
2 4 . 6  1 5 . 2  1 . 6  .E81 105.2  .342 .810 214 .8  451 .6  ,533 1.0810 1 0 9 . 1  1 .240  - 4 . 0  - 1 1 . 2  2 8 0 . 7  .421 
301 .9  -8.1 - 2 . 6  1.376 1 3 . 8  .449 1 .140  54 .6  185 .9  ,6280 1 . 6 5 2  8 5 . 2  .582 2 . 0  5 . 3  184 .6  .169 
184 .4  4 . 1  1 . 3  .664 102 .1  .359 1 .226  203 .6  4 3 6 . 2  .786 1.6670 107.8 1.104 . 7  2 5 . 6  9 0 . 3  .344 
9 . 2 9  6 . 2 4  3 . 5 6  6 .97  3 .06  15 .09  2/1 /2  9 3 . 9  6 . 1  2 1 . 2  ,340  5 .437  1 3 . 0  199 .9  - 8 . 4  9 1 . 8 0  1.508 
5- 900 5 - l O l 9 . i  . 3 3 1  3 0 . 3  1 5 . 9  1 . 3  . e92  108 .4  .371 ,827 219.8 451 .9  .520 1.1340 110.6  1.210 - 4 . 0  - 1 0 . 5  2 8 5 . 1  .455 
5-1019 .1  5-1230 ,455 3 0 3 . 4  - 6 . 8  - 2 . 4  1 .314  11 .9  .463 1.130 60.1  186 .3  .6070 1 .653  8 4 . 6  .576 l . 7  4 . 8  182.8 . 1 7 6  
5-1290 5-1140 ,139  196 .3  .3 1.5 .651 9 9 . 6  .362 1 .200  197.7 440.5 . I65  1.6350 1 0 8 . 6  1 .096  . 6  2 5 . 0  9 9 . 1  ,353 
1 3 . 1 1  10.05 7.10 3 . 1 2  7.12  2 . 9 4  15.28 2 / 1 / 2  95 .5  3 . 9  1 1 . 8  .290 6 . 4 4 7  1 4 . 8  202.8 -11.8 95.50  1 .582  
I- 890 





5- 910 5-1022.8 .386 3 6 . 9  1 6 . 9  
5-1022.8 5-1230 .495 5 0 5 . 3  -5.8 
5-1290 5 - 1 5 5 0  .141 209 .1  - 4 . 5  
1 5 . 0 3  11-11  8 .13  
1.0 .901  1 1 1 . 7  ,405 .850 224.3  452 .1  .SO6 1.1940 1 1 2 . 3  1 .264  - 4 . 0  - 9 . 4  2 9 1 . 3  .495 
- 2 . 2  1.311 69.8  .480 1.118 66.2  1 8 6 . 1  .Sa20 1 .655  8 3 . 9  .568 1 . 4  4 . 4  180.8 . 1 8 5  
1.8 .638 9 6 . 0  .STO 1.177 191.9  4 4 4 . 9  ,741 1.6120 1 0 9 . 6  1.089 . 6  2 4 . 1  1 0 1 . 8  . 3 6 5  
3 . 9 2  1 .32  2 . 9 7  1 5 . 5 3  2 / 1 f 2  9 7 . 2  2 . 1  14 .4  ,246 1 .918  1 6 . 5  L06.3 - 1 4 . 5  93.40 1 . 7 1 4  ___ M A R S  ARRIVAL DATE = 2451245 ( 2 MAR 1999) - 
5- 830  5-1010.1 
¶-lOlO.l 5-1240 
5-1500 5-1470 
5- 640 5-1001.0 
5-1001.0 5-1240 
5 - 1 S O O  5-1480 
5- 8 5 0  I-1007.L 
5-IOO7.t 5-1240 
5-1300 5-1490 
5- 860 1-1008.6 
1-1008.6 5-1240 
5-1300 5-1500 
5- 870  5-1011.0 
5-1011.0 5-1240 
5-1300 5-1510 
. I 8 2  4 3 . 8  
.359 3 0 1 . 3  
,292 141 .2  
14 .40  11.01 
2G.2 
-12.8 
2 2 . 9  
4 . 4 4  
2 3 . 5  
- 1 5 . 9  
3 5 . 7  
4 . 1 7  
2 0 . 0  
- 1 5 . 6  
8 . 2  
4 . 2 6  
1 1 . 3  
-14 .0  
1 1 . 3  
4 . 5 2  
1 5 . 7  
- 1 2 . 1  
1 0 . 6  
4 . 9 3  
1 . 9  .e56  
- 3 . 4  1.380 
3 . 6  .794 
3.39 6 . 8 0  
85.0 -293 ,768 161.6 455 .6  
7 7 . 5  .426 1.158 4 3 . 2  188.3 
116.0 .438 1 . 5 7 4  243.5 410 .8  
6 . 5 6  1 5 . 1 0  2/1/1 9 7 . 6  2 2 . 1  
.543  .993  108.7  
.6650 1.651 8 3 . 9  
.a84 2.2640 1 0 4 . 9  
81 .5  .465 3 .685  
1.211 -2.3 
.S98 2 . 9  
1 .172  - 1 . 8  
14 .5  197 .2  
- 7 . 3  2 6 9 . 7  
8 . 7  186 .9  
1 0 . 9  4 5 . 3  
1 0 . 0  104 .40  
. 3 5 9  
. l e i  
-344  
1 .250  
-336 
- 1 5 8  
. S  I4 
1 .274  
. 3 3  7 
. 3 4 6  




1 . 3 6 5  
,36 7 
. I 6 2  




* 34 5 
1 . 4 4 1  
.419  
. I  7 2  
.349 
1 .492  
.453  
. l  I 9  
,355 
1.5:-  
. I  5 8  
,160  2 8 . 2  
.336 300 .9  
.293 160 .4  
14 .07  10.14 
2 . 1  .859 8 9 . 8  ,274 .773  179.4 452.4 ,562  ,985 1 0 5 . 5  1 .214  - 2 . 6  - 9 . 0  266.4 
- 3 . 9  1 . 3 8 1  19 .0  .411 1 .164  3 8 . 0  188.1 ,6180 1 .650  8 4 . 3  .602 3 . 5  1 0 . 5  188 .9  
10.1 . I 7 0  114 .3  .416 1.A08 2 3 7 . 8  415 .0  ,869 2.1060 1 0 5 . 4  1 . 1 5 9  - 8 . 8  - 6 . 8  5 5 . 2  
3 . 3 3  6 . 7 3  6 . 5 7  1 5 . 7 2  2/1 /1  96.5  30.4 34 .3  , 5 3 3  3 . 3 8 8  17.4 196.1 11.4 108.00 
.168 20.1 
. 3 3 1  300.9 
.231 1 5 0 . 8  
12 .16  9 . 4 2  
1 .216  - 2 . 9  
.602 3 . 4  
1.146 3 . 1  
16 .4  196 .0  
- 1 0 . 1  267.1  
1 0 . 4  188 .8  
2 9 . 9  5 5 . 0  
9 . 1  1 0 7 . 8 0  
2 . 1  .8#1 9 3 . 1  .274 . T I T  188.3 451.4  
-3.8 1.381 19.0 .418 1.164 3 8 . 3  188 .1  
- 1 . 3  .749 112.6 .398 1.418 231.9 419.2 
3 . 3 3  6 .74  5.17 15.12 2 f l f 2  9 6 . 5  18 .5  
.564 .9900 105.4  
,6710 1 .650  8 4 . 3  
. 8 5 3  1.9820 1 0 5 . 9  
3 3 . 3  .529 3 . 4 8 5  
. l e 8  17 .3  
.349 301 .1  
-213  151 .9  
1 2 . 4 6  9.10 
2 . 0  ,864 
- 3 . 6  1.381 
.I .728 
3 . 3 6  6 . 7 6  
1 . 9  .867 
- 3 . 3  1.380 
1 . 0  . ? l o  
3 .42  6 . 8 2  
9 6 . 0  .283 . I 8 1  1 9 5 . 8  4S1.3 
78.2 . 422  1.160 4 1 . 0  188.2 
1 1 0 . 1  .384 1 .360  226.0 423 .4  
4 .58  15.04 2/1/2 9 7 . 1  1 3 . 8  
.560 1 .0020 1 0 5 . 9  1.220 - 3 . 3  - 1 1 . 1  269.6  
. 6 1 1 0 1 . 6 5 0  84.1 .600 3 . 1  9 . 4 1 8 1 . 1  
. e 3 1  1.8830 1 0 6 . 3  1 .155  1 . 3  2 5 . 7  6 4 . 1  
30.8 .494 3 .760  14 .1  196 .5  5 . 3  101 .90  
- 1 1 . 5  213 .0  
8 . 3  1 8 6 . 3  
2 5 . 3  7 3 . 2  
1 . 1  103.40 
,216 1 7 . 9  
, 3 6 1  301 .4  
,192  164 .8  
1 2 - 4 3  9 .01  
98 .9  .me- . r e 7  202.4 451 .4  . 5 5 3  i .0220 106.1  
7 7 . 0  .429 1 .156  1 4 . 7  180.4 .66OO 1.651 83.8 
108.7 .374 1.312 220.1 427 .5  .a21 1,8030 1 0 6 . 8  
4.09 15.06 2/1/2 9 8 . 0  1 0 . 9  21 .9  .446 4 . 1 5 4  
1 .224  - 3 . 6  
,591  2 . 7  
1 . 1 2 5  . 9  
1 2 . 2  191.4 
5- 880 5-1013.6 .250 20.8  15 .1  1 . 7  . B I Z  
5-1013.6 ¶-I240 .391 302 .2  - 1 0 . 2  -3,O 1.378 
5-1100 5-lOLO .174 172.7 8 . 6  1.3 ,692  
12.64 9 . 1 4  5 .47  3.50 6 . 9 0  
101.8 .317 ,796  208.5 4 5 1 . 1  
75 .6  .438 1.149 1 9 . 2  188 .6  
106.5 .368 1.211 214.1 431 .7  
3 .61  1 5 . 1 1  2/1/2 99.1  8.1 
104.9 .341 .808 214.0  452 .0  
73.9 .449 1 .142  54.2 188.9 
104 .2  .365 1 .237  208.1 435.8  
3 .34  13.19 2/1/2 100.4 6 .1  
,544 1.0480 1 0 7 . 1  1.230 - 3 . 8  - 1 1 . 5  277 .0  
.6460 1 .652  8 3 . 4  .593  2 . 4  1 . 2  184 .6  
.804 1 .7390 107.4 1 .116  - 7  2 5 . 3  81.8 
2 4 . 1  .394 4 . 6 7 3  11 .5  1 9 9 . 1  - 2 . 9  100.70 
5- 890 5-1016.6 ,289 2 5 . 3  15.3 
5-1010.6 5-1240 .419 303.3 - 8 . 6  
9-1300 5-1530 ,159 182.0 5 . 6  
13 .13  9.Sl 6 . 1 7  
5- 900 5-1019.8 .333 31.0 11.9 
5-1019.6 5-1240 .453 304.8 - 1 . 3  
5-1300 5-1540 . I 4 9  192 .9  1.8 
13.93 10.14  7 .51  
,532 1.0830 1 0 9 . 0  
.6290 1 ,654  8 2 . 9  
. 7 8 5  1.6880 100.0 
2 1 . 5  .342 5.366 
1 .238  - 3 . 9  
.588 2.0  
1.107 .I 
12.0 2 0 1 . 3  
- 1 1 . 1  2 8 1 . 8  
6 . 3  182.9 
2 5 . 1  90 .5  
- 6 . 5  98.20 
- 1 0 . 3  286 .1  
5 . 5  181.1 
2 4 . 0  9 9 . 3  
- 9 . 7  05 .90  
1 . 5  . e79  
- 2 . 1  1 .311  
1 . 4  .676 
3.62 7 .03  
1.2 ,890 108.1 .370 ,824 219 .0  452 .3  .519 1.1280 110.5 
-2.3 1.375 72.1 .463 1 .132  59.7 189 .2  .BO90 1 .658  8 2 . 3  
3.79 7 .19  3 . 1 3  15 .32  2/1/2 101.7 4 . 0  18.2 -293 6 .335  
1 .6  .661 101.8 .366 1.207 202.1 4 4 0 . 0  .766 i .6480 io8.1 
5- 910 5-1013.4 .381 37.5 1 6 . 0  .9 .904 111 .4  .403 . e46  223.5 452 .5  .SO11 1.1860 112.3 1.262 -3 .9  - 9 . 3  29Z.2 - 4 9 2  
¶-%02¶.4  5-1240 ,492 306 .6  -6.1 -Z.3 1.312 I O . 0  .479 1.121 65.7 189.5 .5840 1 .619  01.1 ,574 1 . 4  5 .5  1 1 9 . 3  -189 
5-1300 5-1550 ,145 205.1 -2.8 1 . 6  .647 99 .1  .37O 1.181 196.2  444 .3  . I44  1.6180 109.5  1 .090  .4  2 3 . 6  108.0 -384 
1 6 . 0 7  11.01 8.02  4 . 0 0  7.40 3.05 15.10 2/1/9 103.2 2 .0  14 .6  .e46 7.180 14.7  2 0 7 . 8  -12 .4  03.10 1.68L 
1.249 - 4 . 0  
.582 1 . 7  
1 .098  .I 
13.2 L04.2 
___-.--- - ARRIVAL DATE 8 #!4411150 (12 WAR 1090) 
8 4 . 0  .301 .766 185.7 456.0  .536 .OS? 107.2  1 .210  -t.s - 7 . 2  t 7 t . 2  .869  
5-1012.0 5-1250 .369 302 .9  -12.9 -3.S 1.380 76.9  ,430 1.157 44.6 191.4 .66OD 1 .055  6 1 . 6  .603  2.9 9 . 3  184.8  ~ 1 6 7  
S-1310 5-1410 .a20 148.3 1 9 . 3  Z.6  .E23 118.2 .47I  1 .613  240.4 410 .9  . E 7 0  2.4630 105,3 1.188 1 4 . 3  4 4 . 5  -366  
15.54 lZ.02 4 . 6 6  3.52 6 . 9 Z  7 .48  l $ . W  2 t l / 3  104 .2  22.3 3 0 . 6  .b41 3.771 15 .0  199.1 10.6 103.60 l.??Ll 
324 
JTOPOVER T l U E  a 60 DAYS 1999 OUTBOUND SWINGBY HISSIC~N DURATION : 640 C A Y S  
U A R S  ARRIVAL O A T E  2 2451210 
,e " I D  111-0 
LAUNCH SWNGBY-?PEECl RAl OECLl 
SWNGBY A R R I V E  3PEE03 RA3 OECL3 
DEPART RETURN 8PEEC5 R A 4  DECLJ 
PROP AFRO nvc 
- - . _  __ 
I i v 1 PSI IPCCENC SUA T w i t  
I 3 V 3 P31 3 ECCEN SUA THE15 
1 5 V 5 P S I  J ECCEN SHA THE15 
--OVD--EVR _ _  TYPE 3UN A _ _  O V A  - E V A  
A P ~ E L  
APHEL 
APHEL 







PSI  4 
PSI  6 
E 
105.6 
8 2 . 2  
106 .2  
3 . 3 5 8  
v 2  
V I 1  
V I  
I NC 




I 2  
I 4  
I 6  
RhP 
-2 .8  







- 9 . 0  
$2 .2  
13.0 
14 .1  
.- .,".. 
RA2 SPEEC2 
R h d  SPEEC4 
R A 6  SPEEC6 
ETA PERIC - -  - -  -- . 
3-  8 4 0  9-1007.8 ,161 30 .1-23 .8-  
3-1007.8 5-1250 .338 302.2 - 1 7 . 6  
4-1310 '3-1480 .298 153.3 20.7 
_ _  
452.8 .959 
191.2 .6790 
4 1 5 . 1  .a63 
19 .1  34.9 
267.4 -338  
167.6 .163 
52.0 - 3 6 5  
108.50 8.280 
2 . 0  .859 8 9 . 1  .e75 .V72 178.6 
-4.3 1.382 79 .1  .418 1.166 37.9 
3 .7  .796 116.5 .446 1 . 5 5 8  242.7 
3.43 8 .83  6.72 1 5 . 5 1  2 /1 /1  102.7 14.33 10.90 4.18 
.563 
,6780 




























I .  7810 
.395 
105.5 1.216 - 2 . 9  
82 .2  -608  3 . 8  
106.6 1.147 5.8 
3.417 19.2 198.0 
- 1 0 . 2  2 6 7 . 9  .138 
12 .2  187.6 ,163 
36.9 9 2 . 4  -373 
12 .2  108.50 8.271 
-11.0 2 7 0 . 5  .3L9 
10.9 186.5 ,164  
2S.O 65 .0  s S 9 7  
8 . i  1 0 6 . S O  I . 3 3 0  
-167  21.4 20 .2  2 . 0  ,861 92 .9  
.338 102.2 -17.6 -4 .3  1.382 19.1 
.271 150.3 1.4 - 4 . 0  ,771 114.7 
t3 .69  10.27 4.25 3.43 6.83 6 .02  
.e75 .776 






102.7 22 .9  
9- 890 1-1007.8 
9-s310 1-1490 
J- 850 $-1008.4 
9-1009.4 5-1290 
9-I310 5-1soo 
1OS.9 1.219 -3 .3  
82.0 ,606 3.4 
107.0 1.144 1.1 
3.701 1 6 . 1  198.9 
.186 18 .9  17.5 1 .9  .E62 95.8 .284 .780 195.0 
-349  302.4 - 1 5 . 5  -4 .0  1.381 78.3 ,422 1.162 40.6 191.9 
.240 159.2 11 .2  . I  ,748 112.8 .404 1.397 230.8 423.3 
13.18 9.73 4 . 5 0  3.45 6.85 5.23 1 5 . 3 9  2/1/2 $03.3 13.7 
.213 19 .0  1 5 . 9  1.8 ,864 98 .6  
.367 302.8 -13.2 - 3 . 6  1.380 77.1 
.216 165.4 10.7 1 .2  .727 110.8 








25.31 2 /1 /2  







105.1 8 . 5  
106.7 1.223 - 3 . 6  -11.4 213.9 ,367 
81.7 .603 2 .9  9 .4  185 .0  - 1 6 1  
107.4 1.132 - 6  2 4 . 5  7 3 . 1  -385 
4.096 13 .2  199.9 3.9 105.90 1 .382  
-11.4 278.0 .390  
8 1 . 2  .599 2 . 9  8 .1  183.4 ~ 1 7 1  
107.8 1 .121  .1 24 .6  82.0 -359 
4.605 1 1 . 5  200.7 - . I  ¶01.20 1.424 
.247 21 .8  15 .2  1 .6  .e70 101.9 
,390 303.6 -11.0 -3.2 1.379 7 5 . 7  
.194 172.3 8 . 9  1 . 5  .707 108.7 
1 3 . 1 5  9 . 5 4  5 .42  3.60 7.00  4.13 
107.7 1.229 -3 .8  
9- 890 5-1017.4 . 2 8 5  26 .1  1 5 . 3  5 .4 . e 7 7  104.6 .340 ,805 213.2 452.4 .531 1.0190 909.0 1.237 - 3 . 9  -10.9 282.6 .618 
3-1017.4 5-1230 .418  3 0 4 . 8  - 9 . 2  -2 .9 1.378 74.0 .449 1.144 5 3 . 8  191.8 ,6310 1.658 80 .7  .594 2 . 1  6.9 181.7 . I 7 6  
9-1310 S-1530 .176 180.4 6 .5  1.6 .689 106.4 .374 1.250 212.7 4 3 5 . 5  . I 8 3  1.7170 108.3 1.111 .4 24.5 90 .7  . 3 5 6  
1 3 . 5 3  9 .81  6 . 0 9  5.72 7.12 3 .71  19.34 2 /1 /2  106.2 6.2 21 .9  .343 1.214 11.2 2 0 2 . 9  - 4 . 5  9 8 . 6 0  I . 4 6 6  
5- 900 5-1020.8 -328  31.7 15 .9  1.1 .e81 1107.7 .368 .E20 218.2 452.7 .519 1.1220 110.5 1.247 - 3 . 9  -10.2 287.7 .452 
5-1020.6 5-1250 $452  306.4 - 7 . 7  - 2 . 6  1.376 72.2 .463 1.136 59.2 192.0 .6100 1.661 80 .1  .589 1 . 1  6 . 0  980 .1  918% 
3-139.0 9 - 1 5 4 0  . I 6 1  190 .1  2 .9  9 . 7  ,673 104.0 .371 1.216 206.6 439.7 .769 2.6670 108.9 P.101 .3  24.0 99 .1  .360 
2 4 . 2 1  10.32 6 . 9 2  3.89 1.29 3.40 15.41 2/1/2 107.3 4 . 0  18.6 .293 6 . 1 9 6  11 .9  2 0 5 . 8  - 7 . 1  96.20 1.332 
9- 910 5-1024.2 .975 38.1 16 .8  .8 .900 111.0 .400  ,841 222.7 453.0 ,504 1.1780 112.2 9.259 - 9 . 8  -9 .2  2 9 3 . 3  . % ¶ O  
5-1024.P 1-1250 .490 308.4 - 6 . 4  -2 .4  P.371 70.1 .479 1.129 65.0 192.2 .5860 1.664 79.3 .582 1.4 1.3 178.5 .194 
S - l S l O  1-1430 . 1 5 1  201.3 - 1 . 3  1 . 7  .658 101.3 .372 1.187 200.6 443.8 .745 1.5280 109 .6  1.092 . 3  23 .2  108 .3  .363 
19.23 11.12 7.91 4 . 1 1  7.51 3 .21  15 .13  2 /1 /2  108.5 2.0 15.2 .254 7.948 13.0 209.4 - 1 0 . 3  9 4 . 1 0  1.641 
- .- _... __ UARS ARRIVAL OATE = 2451260 (22  WAR 1999) ____ - -_ - -_ 
9- 840 5-1008.9 .162 31.7 2 4 . 0  2 . 0  .e58 89.2 .e77 .771 177.9 453.2 . 5 5 8  .989 1 0 5 . 1  1.215 - 2 . 6  - 8 . 9  268.3 . 3 4 0  
5 - 1 0 0 8 . 9  5-1260 .340  303.6 - 2 0 . 0  -4 .9  1.383 79.2 .O le  1.168 37 .3  194 .1  .6800 1.657 8 0 . 3  .615 4 . 3  1 3 . 9  187.2 ,169 
3-1320 9-1480 . 3 3 3  153.9 16.3 2 . 2  .a26 118.7 ,483 1.656 247.5 411 .0  .e56 2.4570 107.2 1.$88 -.4 1 7 . 1  5 1 . 1  .389 
1 5 - 5 9  11 .89  4 .18  3 .56  6 .96  7.64 6.02 2 /1 /1  108.1 19 .2  35.9 .520 3.249 23.5 200.4 17 .6  109.40 1.169 
.e76 ,775 187.2 452.0 .562 .9890 1 0 9 . 5  9.215 - 2 . 9  -10.2 268.5 .339 
.418 1.169 37.0 194.4 .6810 1.617 80.9 .619 4.4 1 4 . 1  187.4 . I 6 9  
.455 1.537 241.6 419.1 .e41 2.2340 1 0 7 . 5  1 .170 - 1 . 9  14 .8  59.2 .383 
5.90 2 /1 /1  108.0 17.0 3 5 . 3  ,523 3 . 5 0 2  23 .2  200.4 16.3 209.80 1 . 2 0 4  
1- 850 9-1008.3 .167 22 .3  20.4 2.0 .860 92 .7  
3-1008.3 1-1260 .339 903.6 -20 .5  -5 .0  9.383 79.3 
9-1320 5-1490 .SO4 159.4 18.4 3 .7  .797 116.9 
94 .61  1 3 . 1 1  4.29 3.56 6 . 9 1  6.87 
9- 860 9-1010.8 .183 19.7 1 7 . 7  1 .9  .e61 95.5 
9-187.0 11-1500 .270 161.1 11.6 1.2 . 7 7 1  115.0 
94.06 10 .48  4 . 4 8  9.58 6 .98  6 .00  
5- $10 9-1012.4 ,211  2 0 . 1  16.1 9 . 7  .e64 98 .3  
5-1012.3 5-1260 . 9 6 7  304 .4  -14 .9  -3 .9 2.381 77.2 
9-1320 9 - 1 9 1 0  .243 166.4 10.8 1 .6  .747 113.0 
i l . 8 0  10.17 4.85 3.63 1.03 1.11 
9 - i o i 0 . 1  s-1260 . 3 m  303.9 -17 .4  -4 .4 1.382 78.4 
.284 .719 194.3 452.0 . 5 5 8  1.0000 106.0 9.218 - 9 . 3  - 1 1 . 0  271.4 .350 
.423 1.165 4 0 . 0  194.2 .6730 4.658 8 0 . 0  .613 3 .8  12 .3  185.9 . I 7 0  
.429 1.446 235.6 425.1 .826 2.0660 107.8 1 . 1 5 1  .6  23 .9  6 9 . 5  .375 
9.74 2 /1 /2  108.7 13 .6  32 .1  .491 5.614 18 .8  200.4 11.4 107.40 P.283 
.298 .?E4 200.8 452 .2  , 5 5 1  1 0 1 7 0  906.7 1.222 - 3 . 5  - 1 1 . 3  275.0 .367 
.430 1 .161  43 .9  194.3 .6620 1.660 79.7 .610 3 . 2  10.4 1 8 4 . 3  .172 
.410 1.374 229.6 427.2 . E 1 1  1.9370 108 .0  1 . 1 4 1  .S 23.4 71.8 .370 
9.63 2 /1 /2  109.5 11.0 28 .8  .446 4.020 14.7 201.1 6 . 2  104.90 P.346  
1.5 
- 3 . 3  
1 .7 
3 .  re  
,868 301.2 .316 . I 9 2  206.8 452.5 .441 t .0420  107.7 1.228 - 3 . 7  - 1 1 . 2  279 .1  .390 
1.380 75.8 .439 1 . 1 5 1  48 .3  194.4 .649D 1.662 79.3 .607 2.7 8 . 7  162 .9  . L I B  
.729 110.9 .399 1.316 223.5 431.2 .796 1.8360 108.4 1.128 . 2  23 .8  82.3 . 3 5 7  
7.12 4 . 1 0  95.57 2 /1 /2  110.4 8 . 6  25 .8  .196 4 .421  12 .0  202.9 1 .6  101.70 1.394 
8 - 1 0 1 S . E  9-1260 .390 309.2 - ¶ 1 . 9  
9-1320 5 - 9 8 2 0  .219 172.6 9 .0  
l Y . 7 8  10.07 3.36 
5- 890 9-1016.2 .281 27 .0  1 5 . 4  
1-1920 6 - 1 9 3 0  .197 119.6 6 . 6  
1 4 . 0 5  10.20 5.02 
I- $00 s-1oe1.s .32s 32.5 15 .9  
8-1021.1 1-1260 . 4 9 0  3 0 8 . 1  - 8 . 1  
B - 1 1 2 0  9-1140 . I 7 8  1 8 8 . 1  3 .6  
14.62 10.59 6 .82  
s-iaie.a 3-1260 ,417 306.4 - 9 . a  
1 .3  
- 3 . 1  
1 .7  
3.85 
1 .0  
-2 .8  
1 .6  
4 ,03  
.E74 104.2 .339 .e02 212.3 452.8 3 9 0  1.0740 109.0 1.239 -3 .8  -10 .8  2 8 3 . 8  .417 
1.379 74.1 . 4 5 0  1.148 53 .3  194.5 ,6320 1.664 78.7 .602 2 . 2  7 . 9  161.2 .182 
.705 PO8.8 .385 1.268 217.3 4 5 5 . 3  .780 1.7510 1 0 8 . 7  1 .116  . I  23 .8  90 .9  .a66  
7.25 4.18 1 5 . 5 3  2 /1 /2  111.4 6.3 22 .3  .345 9 . 1 6 8  10.8 204.7 - 2 . 1  99.00 1.419 
.e84  101 .4  .368 ,817 217.3 0 5 3 . 1  . S i 8  1.1160 110 .5  2.249 - 3 . 9  -10 .1  288.6 . A 3 0  
1.377 72.3 , 4 6 3  1.140 98.6 194.6 .6120 1.667 78.0 .597 1.8 6 . 2  179.7 .1¶0 
. B e 7  106.2 .379 1.229 211.2 439.3 ,763 1.6940 109.2 1 .105  . l  25.5 99 .7  .366 
7.42 3.77 19.54 2 /1 /2  112.3 4.2 1 9 . 1  .297 5 .038  1 0 . 9  201.5 - 5 . 8  96.60 i . r ~ S 6  
3- $10 5 - 1 0 2 9 . 0  .370 3 8 . 8  16.8 
1 - 1 0 2 5 . 0  1-1250 . 4 0 7  310.1 - 6 . 7  
9-1320 9-1930 .le9 198.1 - . 2  
1 9 . 5 1  1 3 . 2 4  I . Y 9  
. 7  
- 2 . 1  
1 .8  
4 .25  
,896 110.7 .J98 .e36 221.8 453.4 .SO4 1.1690 1 1 2 . 1  P.297 -3.6 - 9 . 0  294.4 . U B I  
1 . 3 7 5  70.1 .479 X.130 64.4 194.7 .1890 1 . 6 1 1  77.2 .d90 1 .4  5.3 176.3 . Z O O  
.570 103.8 ,377 9.196 205 .1  443.4 . I 4 5  1.6460 109 .1  1.099 . I  22 .6  106 .5  . S B B  
7.65 3 . 4 7  19.60 2 / 1 / 2  1 1 3 . 3  2 . 1  15.7 . 2 9 3  7 .300  1 1 . 9  Lll.1 -8.3 9Q.50 1 . 9 9 6  
-- UWRS ARRIVAL DATE : 2451270 ( 1 APR 19981 ._ 
. 8 6 0  9 5 . 3  .284 .776 193.7 492.2 . 5 5 7  .999L! 106 .0  1.218 - 3 . 2  - 1 0 . 9  2 7 2 . 1  , 3 5 1  
,797 117.3 . 4 5 9  9 . 5 1 3  240.4 422.9 . E l 9  2.2080 9 0 8 . 9  1.168 - 1 . 3  10.7 61 .9  .399 
9 . 1 6  6.98 16.25 21112 113.3 14.9 9 5 . 4  . 4 8 9  6 . 4 8 8  22.8 1 0 9 . 0  1 5 . 8  1 0 8 . 8 0  $ . E l 3  
e . 3 8 3  78.7 .res 1.170 39 .0  197.0 , 6 7 5 0  1.664 7 8 . 3  . ~ z i  1.6 1 3 . 6  106.3  . ~ Y I  
I- B e 0  5 - 1 0 1 0 . 6  . l e 4  20.7 17.9 
9-1010.8 5 - 1 5 7 0  - 3 5 1  509.4 - 2 0 . 1  
5-1390 5-1500 ,306  165.4 1 9 . 3  
46.19 11.65 4.46 
9- 870  5 -1011 .8  .208 21.4 16 .3  
S-1013.8 5-1270 .387 905 .0  - 1 f i . O  
S-P9?.0 i 3 - S S P O  .275 $ 6 8 . 4  11 .2  
14 .12  10.93 4 . 0 1  
1 .e  
- 5 . 1  
3 . 7  
8 . P 8  
1 . 6  
- 4 . 3  
2 . 2  
3.y.9 
.E62 98.0 .298  . I 8 2  199 .9  452.6 ,549 1.015C 106.8 1.221 - 9 . 5  -1l.L P 7 6 . C  .31? 
% . S B 3  7 7 . 9  - 4 3 0  1.165 4 3 . 3  1 9 9 . 0  .6640 1 .666  77.9 .e18 3 . 5  9 1 . 1  t 8 4 . 4  . l ? 9  
, 1 7 0  L11.1 . 4 3 4  1 .422 2 3 4 . 4  426.9 .BO5 2.0980 $ 0 8 . 8  2 . 1 9 1  - . 4  E 1 . V  U . 3  . 3 @ 8  
V.P9 6.12 16.04 2 /1 /2  114 .3  11.2 29.5 . 4 4 9  3.924 1 0 . 9  8 0 3 . 1  9 . 2  1 0 5 . 9 0  Pa302 
I- 8 0 0  9-2Olb.P .239 29.9 1 3 . 9  1.4 .E63 100.9 .315 .789 205.8 452.9 . 5 4 0  1.0380 1 0 1 . 8  i . 2 2 6  - 3 . 1  -11 .1  P60.9 
8 -1015 .1  9 - 1 2 1 0  .YE9 907.0 - P S . O  -3 .7 1 .382  75.9 .439 1.159 4 7 . 8  191.1 .6500 1.668 7 7 . 5  .619 2.9 9 . 1  PR2.1 
5-1330 5-1520 . e 4 7  1 1 3 . 5  9 . 1  2 . 0  ,746 1PS.l .414 1.350 228.2 431 .0  . I 9 1  1.9090 909.0 2.136 - . 2  22.7 8 2 . 0  
1.31 10.59 9.30 3.88  7.27 5.39 14.90 21112 1 ~ 3 . 1  8.8  26.1 ,397 4 . 4 2 9  13.0 e 0 4 . 5  4 . 0  1 0 2 . 2 ~  
.5r9 
. 1 R 9  . S R 3  
. 9 9 8  
,416 
.189 










9- 890 5-1019. 
5-1019.1 5-1270 
I-lS30 5-1530 
-276  28.0 1 5 . 5  1.2 ,871 103.9 . 338  ,799 211.3 453.3 ,529 1.0690 109 .0  1.233 - 3 . 8  - 1 0 . 1  285.0 
e416 308.2 -10.5 -3.3 1.380 74.3 .450 1.152 52.7 197.1 ,6340 1.671 76.9 .611 2.3 7 . 1  161.2 
-221  119.6 6 .8  2.0 .723 110.8 .400 1.295 222.1 434.9 .776 1.8090 109.3 1.123 - . l  23.0 91.2 
6 - 7 1  10.70 5.93 4 .01  7.41 4.76 15.80 2/1/2 115.9 6.6 22 .9  ,347 5.044 10.8 206.5 - .4  99.50 
J- 900 5-1022. 
S-1022.4 5-1270 
5-1150 1-1540 
,318 3 3 . 4  16.0 .9 .880 107.0 .364 .a13 216.3 453.6 .517 1.1090 110.4 1.243 -3 .8  -9 .9  290 .1  
,448 309.9 -8 .6  -2 .9  1.379 72.5 .463 1.144 58.0 197.2 ,6140 1.675 76.2 -606  1 . 9  8.2 179.8 
.199 186.9 4 . 0  1.9 .702 108.4 ,390 1.246 215.9 438.9 .761 1.7310 109.6 1 .110  -.l 22.8  99 .9  
5.14 10.95 6 . 7 2  4.19 7 . 5 8  4.24 15.74 2/1/2 116.8 4.4 19.6 .300 5.867 10.2 209.4 -3 .8  97.00 
5- 910 S-102S. 
S-1025.9 5-1270 
5-1330 5 - 1 5 5 0  
,364 39 .6  16.8 . 5  .e93 110.2 .395 .e31 220.8 453.9 ,103 1.1600 112.1 1.254 - 3 . 7  -8.9 29S.6 
a464 312.0 - 7 . 1  -a .6 1.377 70.5 .479 1 . 1 3 5  63 .7  197.2 .5910 1.679 75.4 .600 1.5 5 . 1  178.6 
e181 195.7 . 7  1.9 .684 105.9 .384 1.207 209.7 442.9 ,744 1.6710 110.0 1.099 -.I 22.1  108 .8  










1 APR 1999) - 
.O .548 1.0130 
.7 ,.6650 1.674 
.8 .Y98 e. lY60 
.4 30.5 .444 
.4 .539 1.0350 
. 7  .6510 1.676 
1.8 .785 L.0070 
- 3  L6.8 .39Y 
HARS ARRIVAL DATE = 2451280 I 
5- 870 5-1014.0 .206 22.6 16,s 1.6 .860 97.7 .e98 ,781 199.1 45 
5-1014.0 5-1280 .368 307.8 -18..0 -4.8 1.384 77.6 .431 1.170 42.5 19 
5-1140 5-1510 .312 171.5 12.9 3.7 .798 117.5 -463 1.487 239.2 42 
5- 800 5-1017.0 .e36 25.2 15.6 1.3 ,863 100.1 .?I15 .787 2 0 4 . 8  45 
5-1017.0 5-1280 .389 300.9 -14 .1  -4.1 1.383 76.0 .440 1.164 47.P 19 
0-1340 5-1520 ~ 2 7 9  175.1 9 . 2  e.6 .768 115.4 e438 1.596 233.0 43 
lS.85 11.88 4 . 7 8  3.97 7.37 7.10 18.57 2 / i / e  i i 8 . s  i 
15.51 11.41 5 . w  4.01 7.45 * .e2  18.31 w i / e  119.3 
106.8 1.220 -3 .5  
76.3 .627 3 . 9  
109.6 1.165 -1.9 
107.8 1.225 -3 .6  
75.8 .624 3 .1  
109.8 1.147 - . E  
4.31L 14.S LO8.8 
3.800 eo.0 eo5.7 
-11 .1  277.1 .368 
11.9 185.1 ,187 
17.7 7 5 . 0  .414 
-11.0 281.5 .389 
9 .3  163.3 .191 
6 . 8  lOt.80 1.316 
12.8 106.30 i . e 4 5  
ci.1 03.0 .40 t  
32 5 
SlOPOVER T I M E  e 60 C A Y S  1999 OUTBOUNC SUI NGBY MISSION OURAIION i 640 C A Y S  
MARS ARRIVAL CAlE = 2411280 
11 APR 1999 
V 2 1 2 OECL2 RA2 3 P E E C t  
V 4 I 4 OECL4 RI4 SPEEC4 
V 6 I 6 OECL6 RA6 3PEEC6 
INC -RAP -0ECLP E T A  CERIC 
1.232 - 3 . 7  -10 .5  2 8 6 . 3  . 4 1 5  
.620 2 . 4  7 .4  181.8 ~ 1 9 1  
1 .131  -.I 22.0  91 .4  ~ 3 9 4  
1 1 . 3  2 0 8 . 6  1 . 7  99.90 1 .365  
- 
-- - _-_. 
LAUNCH 3WNt8Y- JPEECl 
3UNtBY ARRIVE SPEEC3 
DEPART RETURN SPEECS 
1- 890 1-1020.0 .271  
5-1020.0 5-1280 .415 
5-1340 5 - 1 5 3 0  . e49  
11.50 
I_ PROP- 
. -  
RAl CECL1 I I V I PSI 1 ECCEN SMA THE11 THETZ PERIH 
R A 3  OECL3 I 3 V 3 PSI  3 ECCEN 3MA THETI THE14 PERIH 
RAS OECLS I 5 V 5 PSI  5 ECCLN SMA THE15 THE16 PERIH 









-- _ _  
PSI  2 
PSI  4 
PSI 6 
F - _ .  
1 0 9 . 0  
75 .2  
109 .9  
4 . 9 1 1  
2 9 . 2  1 5 . 5  
310.2 - 1 1 . 3  
180.5 6 . 8  
11.31 5 . 8 5  
1 . 1  .E69 1 0 3 . 5  .337 ,796 
- 3 . 5  1.382 74.4 - 4 5 1  1.157 
2.3 -743  113.1 .418 1.325 
4 . 1 9  1 .58  5.46 16.13 2/1/2 
210.3 453 .8  .528 
226.8 434 .6  -171 
120.0 6 . 9  23 .5  
52.1 199 .7  .6350 
5- 900 1-1023.3 
5-1023.3 5-1280 
5-1340 5-1540 
5- 910 5-1020.0 
5-1026.6 5-1280 
5 - 1 3 4 0  5-1510 
.312 34.5  
a446 3 1 1 . 3  
.223 186.6 
11.80 11.43 
.8 .e77 106.8  
- 3 . 1  1 .380  7 2 . 7  
2 .1  .reo 110.8 
4 . 3 7  T . 7 6  4 . 8 2  
.516 
.6160 




I .  7810 
.301 
- 9 . 8  
5 .9  
2 2 . 1  







1 . 4 1 7  
- 4 6 2  
-214  
* 384 






I . e 6 1  
.363 .BO9 215.3  454 .1  
.464 l . l S 0  51 .3  199.6  
.404 1 .269  220.6 438.6 
.4 -888 109.8 .393 .e26  219.8 434.5  
-2 .7  1 .378  70.7 .480 1 .141  62 .9  199.5 
2.1 -699 108.2 A 9 4  1.224 214.4  442 .1  
4 .60  7.99 4 .29  15.92 2/1/2 121.3  2 .1  
16.00 e / i / e  i 2 0 . 1  4 . 7  
1 1 0 . 4  1.240 
74.5 .615 
110.1 1.117 
5.686 9 .8  
- 3 . 7  
1 . 9  
- . 4  
211.3 
1 6 . 0  
- 9 . 1  
4.2 
6 . 6 1  
1 6 . 7  




- 1 5 . 5  
10.0 
5 . 1 6  
1 5 . 0  
-12.1 
8 . 6  
S . 7 6  
1 6 . 0  
- 9 . 6  
4 . 1  
6.SO 
.357 4 0 . 5  
a482 314.0 
. 2 O l  194 .2  




1 7 . 0  
1 . 1 5 1 0  
1 .688  
1.70SO 
.e59 
112.0  1 . 2 S l  - 3 . 6  -8 .7  2 9 6 . 9  
110 .4  1.104 - . 3  2 1 . 4  108.8 
6 . 7 6 6  9 . 4  214 .6  - 4 . 6  95.20 
73 .7  .e10 1 . 5  4 . 7  179.4 
__ MARS A R R l  iVAL DATE = 2451290 (21 A I  'R 1991 
.538 
.6530 
* 7 7 8  
2 7 . 7  
I )  - .. . - 
- 3 . 8  




9 . 4  
16 .5  
9 . 5  
5- 880 5-1017.9 
5-1017.9 5-1290 
5-1350 5-1120 
5- 690 5-1021.1 
s-1021.1 ¶-le00 
5-1350 5-1530 




e389 310.9  






ior.6 1 . ~ 2 4  
7 4 . 3  .e34  
110.0 1.180 
4 . 1 0 4  1 0 . 7  
1.0 ,861 100.1 . S i 5  e784 203.8 4 5 3 . 9  
-4 .4  1.385 76.2  .441 1 .169  46 .5  ZO2.2 
3 . 1  ,795 117 .1  .461 1.459 237.6 430 .2  
4 .25  7.64 7.21 i O . 0 5  2 /1 /2  122.9 1O.S 
1.0 .E60 103.0 ,536 . I 9 3  209.1 454 .5  
2.8 ,766 1 1 5 . 1  .441 1 .369  231.6 4 3 4 . e  
-3 .7  1 .384  1 4 . 6  .452 1.163 11.4  e0e.i 
4 . 3 8  1 .77  6 . 3 1  16.56 e / i / e  123.6 7 . 6  
282 .6  
164.4 
83 .4  
103.60 
~ 2 8 7  30.4 
.414 312.3 
-282 181.7 




2 4 . 2  
I .059D 
1 .689  
1.9740 
. 3 5 l  




-10 .4  




91 .7  
100.40 
tP2.6  
181 . 6  
100.5 
i8e.e 
97 .60  
a414 . to5 
,413  
1 . 5 t 3  
.308 3 5 . 4  
.444 314 .0  
.2S2 167.0  
1 6 . W  12.03 
. 7  .E73 i 0 6 . 1  
-3.2 1 . 5 6 2  72.0 
2 . 4  ,741 113.1 
4 . 5 6  7.95 5.S4 
.sol .eo5 e i 4 . e  454.7 
10.34 ~ i i i e  i e 4 . e  s.3 
,485 1 . 1 5 1  86.0  202.0 
.42Z 1.300 021.4  438 .1  
.514 
.6180 . 752 
t0.9 
1.0950 
1 .693  
I .  8400 . so5 
110.3 1.230 
73 .0  -695 
110.0 1.10s 
$.sot? 0.0  
- 3 . 7  
- .o e.0 
e i a . 4  
-9.0 






1 . 5 7 3  
32 6 
MI33I@N DURATION : 680 D A Y S  
M A R S  ARRIVAL DATE E 2451140 
22 NOV 1998 
LAUNCH SWNG8Y SPEED1 R A l  OECLl I 1 V 1 PSI i-ECCEN -SMA T H E T l  THETP PERIH APHEL PSI 2 V 2 I 2 CECL2 RA2 SPEED2 
SUNGBY ARRIVE SPEED3 RA3 OECL3 I 3 V 3 PSI 3 ECCEN SUA WET3 THET4 PERIH APHEL P S I  4 V 4 I 4 OECL4 R A 4  SPEED4 
DEPART RETURN SPEEC5 R A S  DECL5 1 5 V 5 PSI 5 ECCEN SMA THETS THET6 PERIH APHEL PSI 6 V 6 I 6 OECL6 R A 6  3pEEO6 __ PROP AERO CVL C V A  -~VA_--CVO_--EVR TYPE-SUN A-WN R KAPPA - A  _ _  E - INC -RAP DECLP ETA PERlC 
STOPOVER TIME : 60 D A Y S  1999 OUTBOUND SWINGBY 
__ ._ . ._ --  - 
MARS ARRIVAL CAT€ 2451140 (22  NOV 19981 - - -  - __ 
5- 8 5 0  5-1002.2 .176 10 .3  17 .9  2.5 .e69 94.9 .269 .785 193.7 448.9 .574 .9960 105.0 1.221 -3 .0  -10.9 260.4 . 3 3 0  
5-1002.2 5-1140 . 3 3 0  303.4 - 6 . 1  -1 .4  1.419 80.1 .479 1.334 29.1 142.9 ,6940 1.974A 1 1 5 . 1  .674 2 . 0  -6 .3  210 .1  - 3 0 2  
5-1200 5-1530 -158 207.6 -7 .2  1.1 ,617 83.4 .385 1.212 169.2 442.7 .745 1.678 110.0 1.099 1.6 27 .7  86.6 ,383 
14.52 7.69 4 .36  6.83 10.20 3.33 15.89 2/1/2 25 .8  4 . 9  42.7 .553 2.744 11.2 191.0 -6 .5  110.00 -965 
S- 860 5-1004.0 
5-1004,O 5-1140 
5-1200 5-1540 
_ _  - - 
5- 820 5-1006.2 
5-1006.2 5-1150 
5-1210 5 -1500  
5- 830  5-1002.5 
5-1002.5 5-1150 
5-1210 5-1510 
5- 840 5-1001.9 
5-1001.9 5-1150 
5-1210 5-1520 
5- 850 5-1002.8 
5-1ooe.e 5-1150 
5-1210 1-1530 
5- 860 5-1004.5 
5-1004.5 8 - 1 1 S O  
5-1210 5-1540 
5- 870 5-1006.7 
5-1006.1 5-1150 
5-1210 5-1550 
. 201  9 .6  15 .7  
.346 302 .5  - 5 . 7  
.191 214.0 -9.4 
15.61 8.16 4 .71  
-. - - - 
,196 41.5 26.6 
,362 299.9 -1.8 
- 1 0 2  174.0 3.9 
12.84 6 . 9 1  4 .63  
.160 26 .9  2 5 . 1  
.328 301 .1  - 6 . 8  
.111 186.7 . 2  
12.47 6.59 4.17 
.159 16 .6  21.5 
.323 301.4 -1 .0  
.126 198 .0  - 3 . 5  
12.72 6 .84  4.15 
. I 7 5  11 .4  18 .2  
~ 3 3 0  301.0 -6 .7  
.148 207.3 -8 .7  
13.34 7.46 4 .34  
.200 10.4 15 .9  
-346  300.3 - 6 . 2  
s i 7 7  214.7 -9 .3  
14.32 8 . 4 2  4 . 6 9  
.e32 12 .2  1 4 . 8  
.367 299.7 - 5 . 7  
.e14 220.4 - 1 1 . 4  
15.69 9 . 7 6  5.18 
- __ 
2.5 ,872 97 .8  .282 .191 201.0 448.9 .568 1.0130 105 .6  1.225 -3 .4  -11.8 263.2 ,346 
-1.4 1.419 79.6 .483 1.328 32.5 143.4 .6870 1.970A 1 1 5 . 2  ,671 1.9 -8.3 209.7 e303 
1.4 .610 79.9 .416 1.200 165.2 448.9 .700 1.699 112.4 1.096 1.6 27 .3  9 4 . 6  a422 
6.85 10.22 4.05 16.74 21112 26.2 3 .9  39 .3  . S O 3  2.974 13.0 191.5 -9 .0  108.40 ,994 
MARS ARRIVAL DATE = 2451150 ( 2 OEC 1998) --- - -  - 
2.3 .e60 83 .2  .296 .772 163.2 455.1 .543 1.001 106.9 1.213 -1.8 -5 .7 263.8 -362  
- 1 . 5  1 .406 78.0 ,468 1.267 38.4 150.1 .674D 1.86OA 111.4 .642 1 . 9  - 1 . 4  208.3 ,266 
. 2  .642 93 .0  ,323 1.255 186.3 425.0 .a49 1.6600 104.5 1.108 1.7 27.5 62.8 ,297 
3.93 9.31 2.28 14.18 2/1/2 32.2 13.4 35.9 .459 3.247 6 . 1  191.9 . 2  105.50 1.031 
2.4 .E64 88 .2  .269 .776 175.2 451.2 .568 ,985 105.1 1.215 - 2 . 2  -7 .8  259.9 -328  
-1.6 1.408 80.2 ,460 1.279 31.5 149.1 .6910 1.867A 111.3 .648 2.1 -7.4 209.5 -266  
.5 .633 90.8 .337 1.239 181.6 430.4 .e22 1.6560 105.9 1.105 1 .6  27.7 70.8 e 3 1 8  
5.88 9.26 2.42 14.58 2/1/2 31.1 10.3 40 .8  3 5 9  2.868 7.9 190.4 -1.4 109.80 1.044 
2.4 .e66 91 .7  ,264 ,780 184.8 449.7 .574 .9860 104.8 1.217 -2 .6  -9 .5  259.7 a323 
-1 .6  1.408 80.6  -459 1.280 30.4 148.9 .6930 1.868A 111.3 .649 2 . 1  -7 .3  209.7 0265 
.8 .626 88.3 .354 1.224 176.9 435.9 .790 1.657 107.5 1,102 1.5 27 .7  79.0 9343 
5.87 9.25 2 .69  15.06 2/1/2 31.0 7.5 41 .3  . 5 7 7  2 .834 9.5 190.1 -3.5 110.40 1.050 
2.4 ,868 94.7 ,270 ,784 193.1 449.2 ,572 .9950 101.0 1.220 -3.0 -10.8 261.2 -330 
-1 .6  1.408 80.0 .461 1.278 32 .0  149.1 .6890 1.866A 111.3 .647 2.0  -7 .4 209.4 .e66 
1.1 .618 85.5 .376 1.210 172.4 441.5 .755 1.664 109.4 1.099 1 . 3  2 7 . 8  87.2 a372 
2.4 . e 7 1  97.8 .282 ,790 200.4 449.1 .567 1.0120 105.7 1.224 -3.4 - 1 1 . 7  263.9 a346 
-1.6 1.407 79.0 .464 1 .272  35.2 149.6 .6820 1.863A 111.4 .645 2.0 -7.4 208.9 -267 
1 .3  ,611 82.2 .404 1 .197  168.1 447.4 .713 1.680 111 .6  1.095 1 .5  27 .2  95.4 e406 
5.90 9.28 3.73 16.41 2 /1 /2  31.7 3.8 36.4 .SO3 3.201 12.9 190 .8  - 8 . 7  106.90 1 .106  
2.4 .e76 100.5 .299 .798 207.1 449.3 .Sa9 1.0360 106.6 1 .230  -3.0 -12.2 287.2 .36? 
-1.1 1.406 77.7 .469 1.264 39.4 150.4 .6710 1.858A l i l . 4  -641  1.9 -7.4 208.1 a268 
1 .6  .604 78.2 .439 1.185 164.1 453.6 .664 1.705 114.3 1.091 1 .6  26.4 103.4 a449 
5.93 9 .31  4.18 17.37 2 /1 /2  32.4 4 .6  3 2 . 1  .445 3 .541  14.9 191.7 -11.5 104.20 1.134 
5.88 9 .26  3.12 15.66 e i i i e  31.2 1.1 39.5 ,551 2 . 8 6 2  1 1 . 1  is0.2 -8.0 ioe.10 1 . o ~ ~  
- MARS ARRIVAL DATE = 2451160 (12 DEC 1998) 
5- 820 5-1007.1 ,201 4 3 . 2  2 6 . 6  2.2 ,859 82.7 .SO1 .771 162.3 455.8 .539 1.003 107 .1  1.212 -1.8 -5 .7  265.0 -368  
5-1007.1 5-1160 ,368 298.5 - 6 . 2  - 1 . 7  1 .391  77.3 .456 1.227 41.4 156.0 .6670 1.787A 101.7 .621 1 .9  -6 .2  206.7 ,238 
5-1220 5- IS00 . I 0 4  470.3 5 .6  .2  .646 94.8 .323 1.257 190.3 424.6 .8Sl 1.6650 104.4 1.109 1.7 27.5 63 .1  .e96 
12.19 7.01 4.70 5.17 8.56 2.31 14.16 2 /1 /2  38.5 13.6 33.3 ,445 3.490 6.3 191.8 . 9  104.00 1 .107  
S- 830  I -1003.2 ,162 28.4 
I -1003.2 5-1160 .330 299.4 
1-1220 5-1510 . l o 9  183.S 
11.70 6.57 
S- 8 4 0  5 -1002 . I  .159 17 .8  
I -1002 .9  S-1160 .324 2 9 9 . 6  
5-1220 5-1520 ,121 195.7 
11.85 6.14 
25 .2  2.4 .e63 88.0 ,271 ,776 174.5 451.5 .566 .985 105.2 1.214 -2.2 - I . ?  260.8 -330 
-7 .4 -1.8 1.399 79.7 .447 1 ,240  34.0 154.9 .6860 1.793A 107.7 .628 2 .1  -6 .2  208.3 -236  
1.8 .I ,637 92.7 .331  1.240 185.4 429.8 ,825 1.6540 101.7 1.105 1 . 6  27.6 7 1  2 .315 
4 .18  5.12 8.31 2 .39  14.52 2/1/2 37.1 10.5 38.2 . I 5 2  3.054 8 . 0  190.0 -.I 108:40 1.133 
21.8 2.4 ,865 91.5 .e65 ,779 184.2 450.0 . 5 7 2  ,9860 104.8 (1.211 -2.6 -9.4 280.4 .324 
- 7 . 6  -1.8 1.400 80 .1  ,445 1.241 32.7 154.7 .6890 1.794A 107.6 -629  2 .2  -6 .1  208.8 - 2 3 5  
- 2 . 2  .8 .628 90 .3  ,349 1.223 180.5 435.0 .796 1.6510 107 .2  1.102 1.1 27.7 79.5 ,337 
4.15 5 . 1 1  8.50 2.59 14.94 2 /1 /2  36.9 7 .8  38.8 ,513 3.011 9.4 189.6 -2 .7  109.10 1.151 
5- 850 5-1003.3 .174 12.3 18 .4  2.4 .E67 94 .6  ,270 .783 192.6 449.4 .572 .9950 105.1 1.220 -3.0 -10.8 261.8 , 3 5 1  
1-1003.5 5-1160 - 3 3 1  299.3 - 7 . 4  -1.8 1.399 79.6 .447 1.239 34 .2  154.9 .6850 1.793A 107.7 .628 2 .1  -6 .2  208.3 -236  
5-1220 I-11.30 .139 206.2 - 6 . 0  1.1 ,620 8 7 . 5  .368 1.208 175.8 440.4 .763 1.653 108.9 1.098 1 . 4  27.5 8 7 . 8  ,362 
12.39 3.27 4 .33  5.12 8 . 5 1  2.94 15.47 2/1/2 37.1 5 . 3  37.2 A 4 9  3.138 10 .9  189.8 - 5 . 3  108.00 1.174 
5- 860 5-1004.9 
S-1004.9 5-1160 
1-1220 5-1540 
8 -  870 5-1007.1 
$-lOO?.l 5-1160 
s - I220  s-1110 
5- 820 5-1008.1 
¶ -1000 .1  5-1170 
5-1230 5-1500 
~ 1 9 9  11.0 16 .0  
,346 L98.9 - 6 . 8  
.164 214.7 - 9 . 0  
13.27 8 .14  4 .67  
,231  12 .6  14 .9  
,367 298.5 - 6 . 2  
.198 221.5 -11.4 
1 4 . 5 5  9.36 5.16 
-. . . . . . . .. . - - 
.206 44.9 26.5 
.314 297.7 - 6 . 6  
. IO9 166.7 7.2 
I I . 7 5  7.17 1.78 
8 -  630 5-1003.8 . l e 3  29 .7  2 5 . 4  
1-1230 Il-1510 ,110 179.6 3.6 
11.12 6.60 4 . 2 0  
3-i003.e 5-1170 .332 298.3 - 8 . 0  
I- 8 4 0  5-1002.0 
3 - 1 0 0 2 . 9  5 - 1 1 7 0  
5-1230 1 - 1 3 2 0  
5-  650 5-1OOS.1 
3-1003.7 1-1170 
5-1230 1 - 1 5 3 0  
.1s9 18 .8  22 .0  
.32S 298.5 - 6 . 4  
-117 192.7 - . 7  
11.20 6.68 4.15 
2.4 . e 7 1  
-1.7 1.398 
1 .3  -612  
5.14 8 .52  
2 .3  -875 
-1 .7 1.397 
1.6 ,605 
5.17 8.56 
2 . 2  .859 
-1 .8  1.390 
. 2  .651 
4.58 7.97 
2 .3  ,662 
-1 .9  1.393 
.6  .641 
4.52 7.91 
2.4 .a65 
- 2 . 0  1.393 
.8 .632 
MAR __ - _- 
4.52 7 . 9 l  
97.5 








82 .2  
76.7 




94 .6  


























.789 200.0 449.3 
1.234 37.2 155.4 
1.194 171.2 446.1 
2/1/2 37.7 3 .7  
.797 206.7 449.4 
1.227 41.3 156.0 
1.181 166.9 452.0 
21112 38.5 4.0 
ATE = 2451170 (22  0 
.771 161.4 456.4 
1.199 44.0 161.4 
1.261 194.4 124.2 
21112 45.5 13.7 
, 7 1 1  173.9 451.9 
1.212 35.9 160.3 
1.242 189.3 429.2 
21112 43.6 10.7 
.778 183.8 4 1 0 . 2  
1.214 34.4 160.0 
1.224 184.2 6 3 4 . 3  






.6670 1 . 7 8 7 A  
,680 1.682 
30.9 ,446 
EC 1998) - 
. S 3 5  1.006 
.6600 1.737A 
.e12 1.6100 
3 1 . 3  .430 
.564 ,986 
.6B20 1.742A 
.a27  1.6560 




37 .0  .569 
105.7 
107 .6  
110.9 














2 .0  
1.4 
190.4 
-3 .8  
1 . 9  
1 . 5  
191.4 
-11.7 
-6 .2  
27.0 
- 8 . 1  
-12 .1  
-6 .2  







1 0 4 . 1  
105.6 
3 . 2 0 4  
104.9 
1 0 4 . 1  
106.9 








0 . 3  
1.216 
.615 
! . l o 2  
9 . 1  
-1 .8 
1 . 9  
1.1 
192 .1  
- 2 . 2  
2 . 2  
1 . s  
190.0 
-2.6 
2 .2  
1 . 4  
189.9 
- 5 . 6  
-4 .7  
2 7 . 5  
1.7 
- 7 . 1  
- 1 . 6  
27.6 
. 6  
- 9 . 4  
-A.6 
27.6 
- 1 . 6  
. I 7 3  13 .0  18 .5  2.4 .a67 94 .1  .270 .783 192.1 449.6 . 5 7 1  .9940 105 .1  1.219 - 3 . 0  -10 .7  262.4 *331 
- 3 5 1  298.3 - 8 . 1  -1 .9  1.393 79.3 .437 1.212 35.7 160.2 ,6830 1.742A 104 .1  ,613 2 .2  -1 .6  206.6 - 2 1 %  
a132 204.3 - 4 . 9  1.1 .623 89.6 ,362 1.207 179.3 439.5 .770 1.645 108.S 1.098 1 .3  27 .3  88 .3  *355 
11.65 7.12 4 . 3 2  4 .52  7.92 2.80 1 5 . 3 1  21112 43.6 5.6 35.5 ,547 3 .278  I0.8 189.7 -4 .3  107.20 1.246 





9 6 . 1  
105.80 






63 .3  
102.70 
2 6 l . S  





















. 3 1 3  
1.201 
3 2 1  
. e 1 1  
.132 
1.222 
Sa 860 5-1005.3 ,197 11.6 16 .1  
9-1OOS.3 1-1170 .346 2 9 8 . 0  - 7 . 1  
3-1230 5-1540 . 1 5 4  214.1 -8.4 
12.44 7.89 4.66 
.229 13.1 14.9 
.367 299.7 -6.8 
.I83 2 2 2 . 0  -11.2 
13.48 9.01 5.13 
2 . 3  .870 97.3 .282 .788 199.6 149.5 .566 1.0100 105.1 1.223 -3.4 - 1 1 . 6  261.9 - 3 4 6  
-1 .9  I . 3 9 2  78.4 .441 1.208 38.7 160.6 ,6750 1.740A 104.1 . 6 l l  2 .1  - 4 . 7  205 .9  *212  
1.3 .615 86 .6  .383 1.192 174.5 444.9 ,135 1.649 110.3 1.094 1 . 3  26.8 96.7 -382  
4.54 7.*1 3.24 15.88 21112 44.2 3.7 32 .9  .SO2 3.536 $2.3 190.3 - 7 . 2  105.20 I . 2 7 2  
2.3 .875 100.2 .299 .796 206.3 449.6 .558 1.0340 106.6 1.229 -3.Y -12 .1  268.2 ~ 9 6 7  
-1.8 1.391 77.1 .447 1.201 42.8 161.3 .6640 1 .737A 104 .0  .607 2 .0  - 4 . 1  204.8 -213  
1.6 ,607 8 3 . 1  .411 1.178 169.9 450.5 .694 1.662 112.4 1.089 1.3 e6 .0  105 .0  .a15  
4.57 7.96 3.87 16.60 2 /1 /2  45 .2  3.5 29.6 ,446 3.914 14.3 191.3 -10.3 102.70 1.299 
._ .--- UAR3 ARRIVAL DATE = 2451180 I 1 JAN 1999) - 
5- 820 5-1009.2 .213 4e .8  26.4 2 .1  .e58 81.6 .311 . T I 0  160.4 457.2 .530 1.009 101.8 1.212 -1.8 - J . 0  267.6 -301 
1-1009.2 S-ll80 e381 297.5 -6 .9  -1.9 1.385 76.2 .445 1.178 46.4 166.4 .6540 ¶.702A 100.4 -594 1 .9  - 3 . 0  201.6 * I 9 5  
5-1240 J-1500 -116  163.4 8 .6 .2 .65? 98.6 .327 1.266 $98.6 424.0 .e52 1.6800 104.4 1.111 1 . 7  27.4 6 3 . 5  *e97  
9- a20 5-1028.0 ~ 4 2 9  68 .2  2 2 . 7  .4 .a44 65.5 .496 ,756 147.9 474.9 .38¶ 1.132 119.7 1.206 - 3 . 0  -9.1 e89.0 -521 
J-1028.0 5-1180 A 2 1  305.0  -3.3 -l.Y 1.364 63.4 ,542 1.091 82.5 172.3 .5000 1.682A 98.9 .354 1.0 - 1 . 0  1 6 Y . I  -230 
5 - l Z 4 0  5 - 1 5 0 0  a116 163.4 8 .6  .2 .657 98.6 .327 1.266 198.6 424.0 .E52 1.6800 104.4 i . I l 1  l e ?  E7.4 6 3 . 5  .es7 
15.58 11.59 9 . 0 9  4.99 6 .37  2.50 14.19 2 /¶ /2  66.5 13.8 $6.1 s i 5 5  9.936 7.8 006.9 - 8 . 5  85.OL *e97  
1 1 . ~ 3  7.38 4.88 4.14 r . 3 4  z.?io 1 4 . ~ 9  e / i / e  5 3 . 1  13.8 0 9 . 7  .414 5.096 6 .9 i w . 8  2 .5  101.60 1.108 
9- 630 S-1004.8 .164 31.0 2 5 . 5  e.S .e62 67.5 .2T4 .?Y4 113.4 1 1 2 . 2  .58t .986 101.4 %.El4 4 . 2  
04.5 5-1180 .334 297.7 - 8 . 7  -0.1 1.388 79.0 .431 1.193 37.3 165.1 .6790 i.lOlA 100.1 .SO3 I . 3  
40 9-15110 . 8 l 3  176.1 9 . 5  .e .647 96.5 .334 1.2415 893.4 428.8 .E29 I.5600 109.9 1.101 
10.74 5.5? 4.21  4 .01  7.47 2.46 14.45 W 1 / 2  50.6 10.9 35 .1  .558 8.3E0 6 .8  1 
327 
STOPOVER TIME = 60 C A Y S  1999 GUTBOUNC SWINGBY M I S S I O N  CURATION 5 680 C A Y S  
MARS ARRIVAL CATE 5 2451160 












5 - 1 2 4 0  
I -  670 
5- 100 7 .  8 
5-1240 





5-1003.4 , IS9  
5-1180 ,326 
5-1520 . l l 6  
IO. I 3  











5-1550 . l l O  
12.82 
R A 1  
RA3 






1 3 . 1  
297.7 
201.1 
1 .02  




13 .6  
297.4 
221 .8 
8 . 1 0  
5-  820 5-1010.6 .222 
5-1010.6 5-1190 .391 
5 - 1 2 5 0  5-1500 .125 
11.54 
5- 820 5-1026.3 .391  
5-1026.3 S-1190 , 5 8 5  
5-1250 S-1100 .125 




22 .2  
- 9 . 1  
1.0 
4 .15  
1 6 . 1  
-8.8 




- 1 . 5  
4.64 
1 5 . 0  
- 7 . 3  
-10 .7  
5.11 
CVL-_. 
_ _  
49.1 
297 .1  
160.8 
7.70 




v 1 PSI 1 
V 3 PS1 3 
v 5 P S I  5 
.864 91.2 
1.389 79.5 
.637 94 .2  
--E"* I.ovo- 









94 .3  
19.1 
2.11 
97 .2  
. 7 8 . 2  
88.8 
3.05 


























SUA THE11 THE12 P E R l H  APHEL P S I  2 
SUA THE13 THE14 PERlH APHEL PSI 4 
SUA THE15 THE16 PERlH APHEL PSI 6 
TYPE SUN A SUN R KAPPA- - A  E 
v 2 I 2 OECLP 
V 4 1 1 DECL4 
V 6 I 8 DECL6 
INC R A P  DECLP 
-778 183.3 450.4 ,570 .985C 105.0 
1.196 35.6 164.9 .6830 1.706A 100.8 
1.225 188.1 433.7 .804 1.6410 106.8 
2 /1 /2  50.4 8 .2  35 .8  .565 3 .253  
.I82 191.7 449.8 . S l O  .9940 105.1 1.219 -3 .0  - 1 0 . 1  262.9 .332 
1.194 36.9 165.1 .6800 l . l O 7 A  100.1  ,603 2.3 -2 .8  204 .1  .192 
1.207 183.0 438 .1  .776 1.6390 108.1 1.098 1 . 2  2 1 . 2  86.8 - 3 4 9  
2 /1 /2  50.7 5 . 7  34.4 .545 3.385 10.7 169.6 -3.1 106.60 1 .301  
1.216 -2 .6  -9 .3  
.605 2.3 -2 .7  
1 .102 1 .3  21.4 
9 . 7  189.7 -.3 
1 1  
I 3  
1 5  
O V A  
2.3 
-2 .2  
.9  
4 .06  
2.3 




-2 .1  




1 . 5  
4 .11  
- 
UARS ARRIVAL DATE = 24S1190 (11 JAN 19991 -- I--- - -  - . -  -. - 
26.3 2.0 .E56 80.8 .319 .768 159.2 458.2 .523 1.013 108.3 1.211 -1.9 
-7 .1  -2 .1  1.382 15.5 ,444 1.163 48 .8  171 .0  ,6470 1.679A 9 7 . 0  ,586 1 .9  
9 . 1  .2 .665 100.5 ,331 1.213 203.0 423.8 ,852 1.6940 104 .5  1.113 1.7 
5.02 3.84 1.24 2.68 14.24 2 / 1 / 2  61.4 13.9 28.3 .393 4.094 7.2 193.9 
2 3 . 1  . I  ,845 67.7 .469 .757 148.4 472.7 .402 1.112 1 ? 7 . 9  1,206 -2.8 
-3.1 -1.8 1.365 65.2 .522 1.096 18.3 175.2 .5240 1.669A 9 5 . 2  .540 1.0 
9 . 7  .2  .66S 100.5 .331 1.273 20350 423.8 .852 1.6940 104.5 1.113 1 . 7  
8.31 4.56 1.95 2.68 14.24 2/1/2 72.5 13.9 1 7 . 1  .176 6 . 1 1 2  6 . 6  20S.5 
. 181  199.2 449.7 .565 1.0090 105.7 
1.189 39.8 165.5 .6730 1.706A 100.6 
1.191 117.9 443.9 .744 1.639 109 .8  
2 / 1 / 2  51.4 3 .8  31.8 . 5 0 1  3.649 
1.223 -3.4 - 1 1 . 6  
,601 2.2 - 2 . 9  
1.093 1 .2  2 6 . 6  
12 .0  190.4 - 6 . 1  
.795 205.9 449.8 . 5 5 8  1.0320 1 0 6 . 6  1.228 - 3 . 1  - 1 2 . 0  
1.163 43 .8  166.1 .6620 1.103A 100.5 .591  2.0 -3.0 
1.116 173.1 449.2 . T O 6  1.646 111.7 1.089 1 . 2  25.7 
2 /1 /2  52.4 3.2 28.7 .446 4.037 13 .7  191 .1  -9 .3  
261.6 .326 
204.6 .191 




97 .3  . 3 1 5  
$04.60 1 . 3 2 1  




- 1 . 6  269.3 
- 2 . 1  198.1 
21.3  63.7 
3.1 100.40 
-1.2 281.3 
. I  186.4 
27.3 63.7 
-4.6 86.6L 








5- 830 5-1004.9 .165 32.4 2 5 . 6  2.3 .861 87 .3  .275 .714 112.8 452.5 ,561 .981  103.6 1.213 -2.2 -7.6 263.1 . 331  
S-1004.9 5-1190 -337 297.5 - 9 . 4  -2.3 1.385 18.8 ,426 1 .180  36.5 169 .1  .6770 1.683A 91.5 ,596 2.4 - . 7  201.6 . 1 7 7  
5 - 1 2 5 0  5-1510 ,119 112.6 6 . 9  .6 .653 98.5 .336 1.249 197.5 428.4 .E30 1.6690 1 0 5 . S  1.108 1 .4  2 7 . 2  72.1 ,313 
10.53 6.79 4.23 3.14 1.13 2.56 14 .41  2/1/2 5 8 . 5  10 .9  34 .1  ,531  3.412 9.4 190.7 3 .1  106.30 1.260 
5- 840 I -1003 .8  .159 20.8 22.3 2.3 ,863 91 .0  .261 .777 182.8 450.7 ,569 .985D 105.0 1.216 -2.6 - 9 . 3  262.Z , 3 2 7  
1-1003.0 5-1190 , 3 2 1  297.6 -10.0 -2.4 1.38'5 79.4 .424 1.182 36.5 169.5 .682C 1.683A 97.5 -598 2.5 -.6 202.2 ,176 
5 - 1 2 5 0  5-1520 . l i e  185.3 2 . 8  .9  .642 96 .2  ,343 1.228 192.2 433.2 .BO6 1.6490 106.6 1.103 1.2 2 1 . 2  80.6  .327 
10.42 6.70 4.15 3 . 1 2  7.12 2 . 5 5  14.76 2/1/2 58 .0  8 .3 34.9 .561 3.331 10 .2  190 .1  1 . 2  107.50 2.309 
5- 8 5 0  5-1004.5 . I 1 2  14.5 18.9 2 .3  .e66 94 .1  .271 .781 191.3 450.0 .569 .9930 105.2 1.219 - 3 . 0  -10.6 263.4 , 3 3 3  
5 - 1 0 0 4 . 5  1-1190 .333 297.5 - 9 . 7  -2 .4 1 .385  79.0 ,425 1.161 37 .1  169.6 -6790 1.683A 97.5 - 5 9 1  2.4 -.I 201.6 . 1 1 7  
5 - 1 2 5 0  5-1530 .124 198.5 -1 .8 1.1 ,632 93 .7  , 3 5 5  1.208 186.8 438.0 .I80 1.6370 107.9 1.098 1.1 2 6 . 9  89.2 - 3 4 %  
10.69 6.97 4 . 3 1  3.73 1.13 2.66 15.10 2 / 1 / 2  58.3 J .9  33.6 ,543 3.462 10.7 190.2 -1.6 106.60 1.336 
5- 660 5-1006.0 .195 12.8 18.4 2.3 .e68 9 7 . 1  ,282 .187 198.8 449.9 .361 1.0080 lO5.r 1.222 -3.4 - 1 1 . 5  265.9 ,541  
5-1006.0 S-1190 ,547 297.4 - 8 . 9  -2 .3  1.384 78.1 .429 1.177 40.5 169.9 ,6720 1.682A 97.4 .595 2.3 - .e 200.9 -116 
3-1250 5 - 1 5 4 0  .138 210.5 - 6 . 3  1 .3  ,622 90.9 .370 1.191 181.6 443.0 ,150 1.6310 109 .3  1 .093  1.1 26 .4  97.7 ,361  
11.29 7.54 4 .62  3 . 1 5  1.15 2.92 11 .52  2 / 1 / 2  59.0 3 . 8  31 .1  .SO0 3 .731  11 .6  190.8 - 4 . 8  104.60 1,366 
5- 810 S-11308.L .226 1 4 . 1  1 5 . 1  2 .2  ,873 100.0 ,298 .794 201.5 430.0 .557 1.031D 106.6 1.228 - 3 . 9  -11.9 269.2 .367 
5-1006.C S-1190 .367 297.4 - 8 . 0  -2 .2  1 .383 76.9 -436  1 .171  44.4 110.4 .6610 1.681A 97.3 .591 2 . 1  -1.0 199.6 .179 
5-leSO 5 - 1 5 5 0  .159 220.8 -10.0 1 . 5  .613 87 .8  ,390 1.174 176.5 448 .1  . 7 l l  1.632 111.0 1.088 1 .1  C9.5 106.2 .390  
12.23 8.44 5.09 3.79 7.19 3 .35  16 .06  2 / 1 / Z  6 0 . 1  2.8 28 .1  .446 4.124 13.1 191.9 -8 .1 102.20 1.394 _- ~ MARS ARRIVAL DATE = 2451200 (21 JAN 19991 I_ - 
I- 820 5-1012.6 .236 5 2 . 2  26 .0  
5-1012.6 5-1200 .407 298.5 - 7 . 1  
1-1260 3-1500 .136 156 .8  10.5 
11.82 8.15 5.24 
5- 820 5-1024.1 .361 65.5 23 .7  
5-1024.1 3-1200 .544 303.7 - 4 . 3  
8-1260 9-1500 .138 156.8 1 0 . 5  
14.71 10 .51  7.59 
5- 630 5-1005.6 ~ 1 6 7  34.0 2 5 . 6  
5-1005.8 S-1200 .339 297.7 -10 .2  
5-1260 5-1510 . l e 8  169.7 6.2 
10.49 6.96 4.25 
5- 8 4 0  5-1004.5 .159 22.0 22.6 
5-1004.5 1-1200 .328 291.6 -11 .0  
5-1260 5 - 1 5 2 0  ,123 181.9 4 . 6  
10.26 6.79 4.15 
5- 8 5 0  5 -1004 .9  .ill 15.4 19.0 
5-1004.9 5-1200 , 3 3 3  297.7 - 1 0 . 6  
5-1260 5-1530 .125 194.8 - . O  
10.46 6.96 4 .30  
5- 660 5-1006.5 a 1 9 4  13.5 16.S 
5 - 1 0 0 6 ~ $  5-1200 , 3 4 1  291.6 - 9 . 1  
5-1260 5-1540 ,134 201 .5  - 4 . 8  
10.96 7.44 4 . 6 1  
5- 670 1-io06.0 ,225 i 4 . r  15.2 
1-1008.6 5-1200 . 36 t  297.6 - 6 . 6  
3-1200 5 i 1 5 5 0  .l51 216.9 - 9 . 0  
11.80 6.23 1.06 
1 .9  
-2 .2  
.3  
3.66 
. 9  
-1 .9  
.s 
4 .20  
2 .2  
-2 .5 
. I  
3 . 5 1  
2.3 




-2 .6  
1.2 




3 . 5 2  
2.1 
-2.3 





























6 .97  
79.6 .331 .767 157.4 459.6 
74.6 -446 1 .151  52 .0  115.4 
102.5 .337 1 .282  201.4 423.6 
2 .91  14.32 2 / 1 / 2  70.4 13 .9  
70.3 .438 . 158  149.3 470.0 
61 .2  .502 1.105 7 3 . 1  177.9 
102.5 ,337 1.282 207.4 4 2 3 . 6  
2 .91  14.32 2/1/2 78.2 13 .9  
87.0 .e78 .773 172.0 452.9 
76.5 .424 1.171 39.4 173.9 
100.s .339 1.256 201.8 428.2 
2.73 14.52 2/1/2 66.5 11.0 
90.8 .268 - 1 1 7  182.3 451.0 
79.2 ,420 1.174 31.2 173.7 
96.2 .344 1.232 196.3 432.6 
2.64 14.15 2 /1 /2  66 .0  8 .4  
94.0 ,272 ,780 190.8 450.3 
76.9 .422 1.112 38.2 1 1 3 . 8  
9 5 . 8  ,353 1.210 190.8 437.4 
2.66 15.04 2 / 1 / 2  66.2 6 . 0  
96.9 .282 ,186 198.3 4 5 0 . 1  
16.1 .426 1.168 4 1 - 0  114.1 
93 .1  .165 1.191 185.4 442.2 
2.83 1 5 . 4 0  2/1/2 6 r . o  3.8 
99 .8  ,298 .793 205.0 450.2 
76.9 .433 1.163 44.6 114.5 
9 0 . 1  .362 1.174 180.1 441.1 




26 .6  
-426 . ssoo 
.e50 
18 .6  




















1.021 109 .1  
1.664A 93.7 
1.7140 104.7 
-364 4 . 3 4 1  
1,091 115 .8  
1.66lA 9 2 . 1  
1.114D 104.7 
.203 6 . 1 8 7  
.987 101.7 






A 5 1  3.383 
.993c 1 0 5 . 2  
1.667A 94 .5  




1.6260 1 0 9 . 0  
.600 3.184 
1.029C 106.6 







1 . 2 0 1  
* 549 
1.116 













1 . 2 2 2  
. 5 9 1  
1.093 
1 1 . 4  
1 .227 
, 5 8 8  







1 . 2  
1.6 
204 .2  
- 2 . 2  
2 . 5  
1 . 3  
191.5 
-2.6 
2 . 6  
1 .2  
190 .8  
- 3 . 0  




2 . 4  
1 .o  
191 I 5 
- 3 . 7  
L . t  
1 .0  
192 ,6  
- 5 . 5  271.6 
.8 193.9 
2 7 . 1  63.9 
' 3 .5  98.90 
-S.2 261.1 
1.1 1 6 5 . 5  
2 7 . 1  6 3 . 9  
- 2 . 1  89.OL 
- 1 . 6  2 6 4 . 0  
1 . 5  198.5 
2 7 . 0  12.4 
4 .5  105.90 
- 9 . 3  262.8 
1 . 8  199.3 
26.9 80.9 
2.8 101.30 
- 1 0 . 6  264.0 
1.6 199.0 
26 .7  69.5 
. l  106.SO 
-11.4 266.5 
1 . 4  198.0 
26 .1  9A. l  
- 3 . e  104 .60  
- 1 1 . 9  Z69.0 
1 . 0  196.6 
2 5 . 2  1 0 6 . I  
- 6 . 7  102 .20  
UARS ARRIVAL DATE f 2451210 I 3 1  JAN 1999) - -- -__I - - - ____ - 
3- 630 5-1006.5 . ¶ 7 0  35.8 25.9 2.2 .a59 8 6 . 6  ,280 .172 111.2 453.4 . I S 6  ,988 105.9 1.213 - 2 , P  - 7 . 5  265 .0  
5-1006*5 5-1210 -343  298.1 - 1 0 . 9  -2.8 1.381 18.3 .422 1.164 40.3 177.9 ,6730 1.656A 9 1 . 6  .591 2 . 6  3 . 1  195.3 
S - l e T O  1-1110 .140 167.3 9 .2  . I  .671 102.4 ,345 1.264 206.3 428.0 .E29 1.1000 105.8 1.112 1 . 2  26 .7  72.6 
10.61 7.23 4.28 3.37 6 . 7 8  2.95 14.59 2/1/2 74.1 11.0 32.8 .512 3 . 5 3 8  11.4 192,s 6 .0  i05 .60  
5- 840 5-1004.9 .159 23.3 22.8 2.2 .e62 90.6 ,269 .776 181.7 451.3 .567 .965D 105.2 1.215 -2.6 - 9 . 2  963.6 
5-1004.9 5-1210 .330 298.2 -12.0 -2 .9  1.382 19.1 .418 1.168 31.6 117.6 ,6790 1.651A 9 1 . 1  .594 2.6 4 .2  196.3 
5-1210 5-1520 ,131 178.6 6 .0  1.0 ,658 100.3 .347 1.238 200.6 432.4 .e06 1.6810 106.7 1.106 1.1 26.6 81.1 
10.28 6 .94  4.15 3.35 6.71 2.18 14.79 e / i /z  r 4 . 0  8 . 4  34.1 .ssz  3.413 12.0 1 9 i . r  4 .7  107 .30  
3- O S 0  5-1OOS.4 ,170  16.4 19.2 
S-1OOS.4 5-1210 -334 298.1 -11.6 
10.37 7.02 4 .29  
3 - w a  s - 1 5 ~ 0  .ita 191.0 1 . 1  
1.216 - 3 . 0  -10 .5  264 .1  
.593 2 . 7  4 .0  196.0 
1.100 .9 L6.3 69 .8  
11 .9  191.6 1.9 106.60 
2.2 .e64 93.0 ,272 . T O O  190.2 4sc.5 .567 .9920 105.3 
-2.8 1.382 70.9 .420 1 . i6 r  38.5 117.7 .6770 1.651A 91.8 
1.2 ,646 97.9 .353 1.214 194.9 436.9 .785 1.6420 107 .1  
3.35 8.76 2.13 15.02 4/1/2 14.3 6 . 0  32.8 .539 3.536 
5- 660 5-1007.0 -193 14.2 16.7 2.2 .E67 96.7 .282 .78f 197.7 450.4 -563 1.0060 105.8 1.221 - 3 . 3  - 1 1 . 4  C67.C 
5-1007.0 5-1210 -347  298.2 -10.6 -2.7 1.381 78.0 .424 1.163 41.2 118.0 .6100 1.656$ 91.5 ~ 5 9 1  C.5 5.6 19S.O 
S - i C X l  5-1540 .132 204.0 - 3 . 1  1 .4  ,634 91.2 .362 1.193 189.4 441.5 .760 1.6250 108.0 1.094 .9 t5.6 98.5 
10.77 7.39 4.59 3.38 6.79 2.60 15.32 W l f p  15.0  3.9 30.4 .499 3 .011  1 1 . 5  192.4 -1.4 104.70 
I- 810 5-1009.1 .e23 15.3 15.3 
5-1009.1 5-1210 ,367 296.4 -9.4 
8-1110 5-1550 a144 L16.3 -7.7 
11.50 6.07 1.03 
2 .1  .a71 99.6 ,298 .792 204.5 450.5 .518 1.0280 106.6 
-2.6 1.380 76.9 .431 1.156 43.0 178.3 .E590 1.656A 91.3 
1 . S  ,623 92.3 .a76 1.113 1R3.9 446.3 . l S t  1.6150 110.1 
- UAR8 ARRIVAL DATE 24SlPEO (10 FEB 1999) - 8.48 6.03 3.04 is.70 w i a  r 6 . i  t . 4  t7 .5  .447 4.C09 
1.226 -3.r -11.6 C70.5 
.Sa? t . 3  3.t 193.6 
l t . 0  193.8 -l.O lOt.30 
t.ooe. .E t4.0 107.1 
5- 830 5-1007.4 . l l S  36.0 26.0 t . 1  .E56 06.2 ,263 , 771  170.2 414.0 ,513 .989 106.1 1.tlL -t.t -1.1 C66.3 
11-1001.4 !J-lL20 .34? t96.9 -11 .7  -8 .0 1.300 70.1 -422 1.161 41 .1  161.6 .6700 1.0Sl 60.9 -191 t . 7  5 . 1  19L.C 
s- i too 5-15io . i w  165.6 9.9 .a .e02 104.s . 3s t  i . t n  t i 0 . 6  427.0 .at7 i.7210 i00.0 i.iie. i.t ee.3 m.6 







3 0 s  
1 . 0 5 .  
.339 
. 1 6 1  









. 3 4  I 
. 1 6 ?  
.359 
1 .391  
.517 
I 189 
. 3 8 1  









I .  333 
.534 
, 1 5 9  
. 3 4 1  
1 .367  
.347 
.356 




I *433  
. 3 4 1  
. 1 5 1  . I C 5  
1.191 
. I * *  
32 8 
STOPOVER TIME = 60  DAYS 1999 OUTBOUNC SWINGBY WISSICN DURATION = 680 C A Y S  
WARS ARRIVAL C A T €  = 2451220 
I "  cca .en0 1. I *"  - _ - -  _~ 
LAUNCH SUNGBY S P E E O l - ~ R A l - - D E ~ L ~ ~  i?r;SI < EcCEN -SMA THE11 THE12 PERIH APHEL P S I  2 V 2 I 2 CECL2 R A E  SPEEC2 
SwNGey A R R I V E  SPEED3 R A 3  DECL3 I 3 V 3 P S I  3 ECCEN SMA THE13 THE14 P E R I H  APHEL P S I  4 V 4 I 4 OECL4 R A 4  SPEED4 
DEPART RETURN 8 P E E C 5  R A 5  DECL5 I 5 V 5 P S I  5 ECCEN SMA THETS THE16 PERIH APHEL P S I  6 V 6 I 6 OECL6 RA6 SPEEC6 
FROP--AERO OVL OVA EVA CVO EVR TYPE SUN A SUN R_K!PFA-_-A_ E I N C  RAP OECLP E T A  P E R l C  -- 
5- 840 5-1005.6 e159 24.8 23.0 2 . 2  .E61 90,*p.271 .775 181.0 451.6 .565 .9850 105 .2  1.215 -2 .6  -9 .2  264.4 - 3 3 2  
5-1005.6 5-1220 .332 298.9 - 1 3 . 1  -3 .2 1.381 79.1 . * I 7  1.16; 37.9 181.3 .6190 1.651 8 9 . 1  e595 3 . 0  6.5 193.5 * I 5 6  
5-1280 5-1520 a 1 4 2  175.9 1.2 1.1 .668 102.3 .352 1.246 205.0 432.1 .BO7 1.6840 106.6 1.109 .9  26.2 81.4 - 3 3 2  
10.44 1.16 4.16 3.28 6.69 3.00 14.85 2/1/2 82 .0  8 .4  34.0 .547 3.423 1 3 . 5  192.9 6.7 1 0 7 . 4 0  1 . 3 2 5  
8 5 0  5-1006.0 .169 1 7 . 5  19.5 2.2 .863 93.6 .273 ,779 189.6 450.8 .566 .9910 105.3  1.217 - 3 . 0  -10.4 265.4 , 3 3 5  
5-1006.0 5-1220 e 3 3 5  298.9 -12.8 - 3 . 1  1.381 78.9 .418 1.164 38.6 181.4 .6770 1 .651  89 .0  -594 2.9 6.3 193.2 s i56  
5-1280 5-1530 e135 1 8 1 . 5  3.3  1 .3  .654 100.0 . 3 5 5  1.219 199.2 436.5 .786 1.6520 1 0 1 . 7  1.102 .8 26 .0  90 .1  e342 
10.42 7.13 4 .28  3.29 6 .69  2.86 15.04 2/1/2 82.1 6 .1  32.8 .536 3.542 12.8 192.9 4 . 0  106.80 1.362 
5- 860 5-1007.5 -191  15 .2  16.9 2 .1  .866 96.5 .e83 .784 197.1 450.7 .562 1.0050 105.8 1.221 - 3 . 3  -11.3 267.9 a348 
5 - 1 0 0 1 . 5  5-1220 e348 298.9 -11.6 -3 .0  1.380 78.1 .423 1.161 41.3 181.6 .67OD 1.651 88.8 ~ 5 9 2  2 . 1  5 . 1  192.2 
5- le8o 5-1540 .134 200 .1  - 1 . 3  1.4 ,642 97.4 .362 1.195 193.5 441.0 ,763 1.6280 108.7 1.095 - 8  C5-4 98.8 a353 
10.72 7.41 4 .57  3.32 6 .72  2.84 15.28 2/1/2 82.8 3 . 9  30.4 .497 3.815 11.9 193.5 e6 105.00 1 .400  
5- 610 5-1009.7 .221  1 6 . 1  15 .4  2.0 .e69 99.4 ,298 .790 203.9 450.8 . 5 5 5  1.0260 106.7 1.226 -3 .6  - 1 l . r  271 .2  *367  
5 -1009 .7  5-1220 .367 299.2 - 1 0 . 2  -2 .8  1.379 76.9 ,429 1 . 1 5 5  45 .1  181.9 .6590 1.651 88 .6  . 5 3 8  2.4 5 . 1  1 9 0 . 1  * I 6 0  
1-1280 5-1550 ~ 1 4 1  212.9 -6 .€  1 . 6  ,630 9 4 . 6  .372 1 . 1 7 5  181.8 445.5 ,738 1.6120 109.8 1.08E . 7  24.5 101.5 e368 
11.34 7 .91  5.00  3 . 3 7  13.71 2.97 15.59 21112 83.9 2 . 2  21.5 ,441  4 . 2 1 2  11.1 104.6 - 5 . 1  102.60 1.435 
MARS ARRIVAL DATE = 2451230 (20  FE8 19991 --- - - __ __ 
5- 830 5-1006.6 . 1 7 7  40.7 2 6 . 1  2.0 ,857  85 .6  .e87 .770 169.0 454.7 .549 -991  106.3 1.212 - 2 . 2  -7 .4 267.8 .352 
5-1008.6 5-1230 -352  299.9 - 1 2 . 3  -3 .2 1.380 77 .8  .424 1.159 42 .0  185.0 .6680 1.649 86 .3  -594 2 .8  7 . 5  189.3 -158 
5-1290 5-1510 .172 164.9 10.4 .9  .695 106.6 .362 1.292 215.4 421.6 ,624 1.7590 106.4 1.120 1.0 2 5 . 9  1 3 . 0  ,332 
11 .32  7.99 4 .31  3.32 6 .13  3.62 14.86 21112 90.5 11.0 32.0 ,484 3.630 13 .6  195.4 8 .8 104.90 1.274 
5- 840 5-1006.5 .160 26.4 23.3 2.1 .e60 90 .1  .e72 .714 180.2 452.0 .563 .9850 10'3.3 1.214 - 2 . 6  - 9 , l  265.4 *334 
5-1006.5 5-1230 .334 299.8 -14.4 - 3 . 5  1.381 79.1 ,417 1.164 38.0 184.8 .6780 1.649 86.6 -598  3 . 2  8 . 6  190.9 - 1 5 6  
5-1290 5-1520 .156 173.9 8 . 1  1.2 .679 104.4 .359 1.257 209.5 431.9 .EO6 1.7070 101.0 1 .112  .8  25 .8  81 .6  - 5 3 1  
10 .73  7.45 4 . 1 6  3.28 6 .68  3.29 14.96 2/1/2 89.5 8.4 34 .1  .540 3.415 15 .2  194.4 8 .9  107.60 1.305 
5- 850 5-1006.6 .169 18.8 19.7 2.1 .E62 93.3 .2?3 , 7 7 8  189.0 451.1 .565 .9910 1 0 5 . 4  1 .217 -3.0 -10.4 2 6 6 . 2  -338 
5-1006.6 5-1230 .336 299.8 - 1 4 . 1  -3 .5  1.381 78.9 ,418 1.163 38 .6  184.8 .6770 1.649 8 6 . 6  -597  3 . 1  8 . 5  190 .1  *156  
5-1290 5 - 1 5 3 0  . 1 4 5  184.4 4 . 7  1 .3  ,664 102.1 ,359 1.226 203.6 436.2 .786 1.6670 107.8 1.104 . 7  2 5 . 6  90 .3  -344 
10.61 1.33 4.27 3.28 6 .69  3 .06  15.09 2/1/2 89 .6  6 . 1  35.0 .533 3 .525  14 .3  194.4 6 . 4  107.20 1.345 
I- 660 5-1008.1 
5-1008.1 5-1230 
5-1290 5-1540 
5- 8 7 0  5-1010.5 
5-1010.5 5-1230 
5-1290 5-1550 
.190 16.2 1 7 . 1  
.348 299.9 -12.7 
,139 196.3 . 3  
10.80 1.49 4 .55  
2.1 .e65 96 .3  
-3 .3  1.380 78 .1  
1 . 5  .651 99 .6  
3.31 6 .72  2.94 
2.0 ,868 99.2 
-3.0 1.379 76.9 
1 . 6  ,638 96 .8  
3.37 6 . 7 7  2 .97  
MAR8 ARRl _ _  - 
1.9 .e56 85 .0  
-3.4 1.380 7 7 . 5  
1.0 . 7 1 0  108.7 
3.39 6 . 8 0  4 .09  
.283 .783 196.5 451.0 . I 6 1  1.0040 
.422 1.160 41 .2  185.0 .67OD 1.649 
.362 1.200 197.7 440.5 .765 1.6350 
15.28 2 /1 /2  90 .3  3.9 30.5 .496 
.298 ,189 203.2 451.1 .S54 1.0240 
,429 1 . 1 5 5  44.9 185.2 .6400 1.650 
.370 1 .177  191.9 444.9 ,741 1.6120 
15.53 2/1/2 91 .2  2 . 1  27 .6  .447 
IVAL DATE = 2451240 ( 2 MAR 19991 - 
.293 .768 167.6 455.6 .543 ,993 
.426 1.158 43 .2  188.3 .6650 1 .651  
.374 1.312 220.1 427.5 .E21 1.8030 
15.06 2/1/2 97 .6  10.9 3 1 . 5  .465 
1 0 5 . 9  
86.4 
108 .6  
3 . 7 9 8  
106.7 
8 6 . 1  
109 .6  
4 . 1 9 3  
I .220 
.595 
1 .096  
12 .7  
1.225 
.592 
1 .089  





- 3 . 8  
2 .6  
.e 
195.9 
-2 .3  
2 . 9  
.9 
197 .2  
-
-11.2 
7 . 7  
2 5 . 0  
2 . 8  
- 1 1 . 6  
6 . 8  
9 4 . 1  
-1 .1  




2 6 8 . 7  
189.7 















. 361  
* 160 
.5a5 




1 .250  
.218 11.0 l S . 5  
.367 300.2 -11.1 
,141  209.1 - 4 . 5  
11 .31  7.94 4 . 9 6  








5- 830 5-1010.1 
5-1010.1 5-1240 
5-1500 5-1510 
.182 43 .8  26 .2  
.359 301.3 -12 .8  
.192 164.8 10 .6  
11.92 8 .53  4.44 
5- 840 5-1007.0 .160 28 .2  23 .5  2 . 1  .e59 89 .8  .274 .773 179.4 452.4 ,562 ,985 103.5 1.214 - 2 . 6  - 9 r 0  266.4 ,336 
1-1001 .0  5-1240 ,330 300.9 -15.9 -3 .9 1.381 79.0 .417 1.164 38.0 188.1 .6780 1.650 84 .3  .602 3 . 5  10.5 188.9 a 1 5 8  
5-1300 5- IS20 .174 172.7 8.6 1 .3  .692 106.5 .368 1.271 214.1 431.7 .BO4 1.7390 107.4 1.116 .7  25.3 81.8 -145 





s- 1008 * 8 
5-1300 
5- 870  










5 - 1 5 5 0  
.168 20 .1  20 .0  
.337 300.9 - 1 5 . 6  
. lS9  182.0 5 . 6  
10.93 1.60 4 .26  
.le8 1 7 . 3  1 7 . 3  
.349 301.1 - 1 4 . 0  
,149 192.9 1.8 
11.01 7.65 4 .52  
2.1 .861 93.1 
-3 .6  1.381 19.0 
1.4 .676 104.2 
3 .33  6.74 3.34 
2 .0  .E64 96 .0  
- 3 . 6  1.381 78 .2  
1.6 .661-101.8 
3.36 6.76 3 . 1 3  
,274 . 7 7 7  188.3 4S1.4 .564 ,9900 
.418 1.164 38.3 188.1 .6770 1.630 
.365 1 .237  208.1 435.8 .785 1.6880 
15.19 2/1/2 96.5 6.1 33.3 e529 
.283 . 7 8 1  195.8 451.3 .560 1.0020 
.422 1.160 41 .0  188.2 ,6710 1.6SO 
.366 1.207 202.1 440.0 .766 1.6480 
15 .32  2/1/2 97 .1  4 . 0  30.8 .494 
.298 , 7 8 7  20'2.4 451.4 , 5 5 3  1.0220 
.429 1.156 4 4 . 7  188.4 ,6600 1.651 
.370 1.181 196.2 444.3 .744 1.6180 
15.50 2 /1 /2  98.0 2.0 27.9 ,446 





105 .9  




83 .8  
109.5 
4.154 
1.216 - 2 . 9  
.602 3.4 
1.107 - 5  
16.4 196.0 
9.220 - 3 . 3  
.600 3 .1  
1 .096  .I 
14.1  196.5 
1.224 -3 .6  
.597 2 . 7  
1 .090 .4 
12 .2  197.4 
-10.3 267.1 
10.4 188.0 
2 5 . 1  90.5 
-11.1 269.6 
2 4 . 6  9 9 . 5  
5.5 105.90 
- 1 1 . 5  2 7 3 . 0  
8 . 3  186.3 
23.6 108.0 
1 .1  103.40 
9 .1  107.8D 












1 .408  
.216 17.9 15.7 1 .9  .E67 98 .9  
.361 301.4 - 1 2 . 1  - 3 . 3  1.380 77.0 
.145 205.1 - 2 . 8  1 .6  ,647 99 .1  
1 1 . 4 0  1.98 4 .93  3.42 6 .82  3.05 
M A R S  ARRl -..  . . __ - 
5- 830 5-1012.0 


















47.8 26 .2  
302.9 - 1 2 . 9  
9 .20  4.56 
165.4 1 0 . 1  
1 .s 




- 4 . 3  
1 . 5  
3 . 4 3  
2 . 0  
-4 .3  
1 . e  
5 .43 
1.9 
- 4 . 0  
















. 1 2 7  
. 107 






108 .7  
4 . 1 3  








. S O 1  















.766 165.7 456.8 
1.157 44.8 191.4 
21112 104 .2  10.9 
.772 1 7 8 . 6  452.8 
1.166 37.9 191.2 
1.339 224 .8  421.4 
1.290 210 .1  431.4 
21112 1 0 2 . 1  8 . 5  
.776 187.6 431.8 
1.165 37.9 191.2 
1.250 212.7 4 3 5 . 5  
































i . r i 7 0  
107 .2  






3 . 3 3 8  
105 .5  
82 .2  
108.3 
105.9 
8 2 . 0  
3 .411  
108.9 




15 .0  
1 .213  
, 608  
1.121 









-2 .3  
2 . 9  
. 6  
199.4 




- 2 . 9  
3.8 
. 4  
198.0 
- 3 . 5  
3 . 4  
. I  
198.3 
- 7 . 2  272.2 .369 
9 . 5  104.8 ,167 
24 .5  7 3 . 5  -355 
10.0 103.50 1.221 
- 9 . 0  267.4 .330 
12.2 187.6 .163 
24.6 8 2 . 0  . 3 5 5  
14.1 108.SD 1 . 2 3 0  
5- 840 5 - ioor .8  
5-ioor.8 5-1250 
s- a m  5-iaoi.8 
5-1310 5 - 1 5 2 0  
5-1007.8 5-1250 
5-1310 5-1530 
5- 060 5-1009.4 
5-1009.4 5-1250 
5-1310 5-1540 
30.1 23 .8  
302.2 - 1 7 . 8  
172.)  6 .9  
8 . 3 1  4 .18  
2 1 . 1  2 0 . 2  
502.2 -17 .6  
180.4 6 .3  
7.96 4.25 
18 .5  17 .5  
302.4 - 1 5 . 5  
190.1 2 .9  
7.90 4 .50  
. i o . 2  e67.9 . ~ J B  
12.2 1 0 8 . 5 ~  1 . 2 1 1  
12 .e  181.6 .163 
24.5 90 .7  -336  
. i i . o  210.1 , 3 4 9  
10.9 186.5 .164 
24 .0  99.5 .560 
8 . 1  106.50 1 . 3 3 0  
,780 195 .0  451.6 
1.162 40.6 191.3 
1.216 206.6 439.7 
2 /1 /2  103.3 4 .0  
.E65 96 .6  .e98 .786 201 .7  451.8 . 5 5 2  1.0200 106.7 1.223 - 3 . 6  
1.380 77.1 ,429 1.158 44.3 191.4 .6610 1.655 6 1 . 1  .603 2 .9  
.658 101.3 ,372 1.187 200.6 443.8 , 7 4 5  1.6280 109.6 1.092 .3 
6 .91  3 .21  1 5 . 5 3  21112 104.1 2.0 2 8 . 1  ~ 4 4 6  4.096 13.2 199 .1  
-213  19.0 
,361  302.8 




- 1 . 3  
4 .89  
1 .8 
- 3 . 6  
3.51 








I .  382 
- - MARS ARRIVAL DATE = 2451260 (22 MAR 1999) - . . ._ -. - __ . ..
5 -  830 
5- 1014.7 
5-1320 





5 - 1 5 1 0  





-12 .4  
10 .8  
4.15 
1.6 
-3 .5  
1.6 
3. 70 
.651 82 .6  ,313 .764 163.1 458.5 . 5 2 5  1.003 108.0 1.209 - 2 . 4  
1.381 76.0 .437 1.156 47.5 194.4 .6510 1.661 79.4 - 6 0 1  2.8 
.747 113.0 .410 1.374 229.6 427.2 .Ell 1.9370 108.0 1.141 . 3  
7 . 1 0  5 .31  15.63 21112 110.2 11.0 29.4 ~ 4 0 5  3.935 14.4 202.0 
.858 89.2 ,277 .771 177 .9  453.2 - 5 5 8  .985 105 .7  1.213 -2 .6  
1.383 79.2 .418 1.168 37.3 194.1 .6800 1.657 80.3 -615 4.3 
6.96 4 .70  15.57 2/1/2 108.1 8 . 6  35.9 .520 3.249 23.5 200.4 
. r25  $10.9 -395 1.316 223.5 431.2 . r 9 6  1.8360 108 .4  i . i m  . e  
- 7 . 1  275.6 
9 .0  163.0 
23.4 13.6 
10.2 101.80 
. 3 8 5  
.176 
.3 7 0  






5 -1530  
. l 6 2  3 i . 7  
-340 303.6 
.219 112.6 
12.45 8 .89  






9 .0  
4 .18 
2 .0  
-4 .9  
1.7 
3.56 
2 . 0  
- 5 . 0  






-8 .9  268.3 
23.8 82.3 
-10.2 268.5 







.36  1 










6 . 6  
4.25 




16 .1  
-14.5 

























3 .41  16.60 
. 7 7 5  187.2 452.0 
1.169 37 .0  194.1 
1.268 217.3 433.3 
2/1/2 108.0 6 . 3  
.779 194.3 4 5 2 . 0  
1.165 40.0 194.2 
1.229 211.2 439.3 
,784 200.8 4 5 2 . 2  
1.161 43.9 194.3 
1.196 2 0 5 . 1  443.4 
C/1/2 109.5 2 .1  
e/i /e 108.1 4 . e  
.562 .9890 1 0 5 . 5  1.215 -2 .9  
.6810 1.657 80.3 .615 4.4 
.780 1 .7370  108.7 1.116 .l 
35.3 .sea 3.302 23.2  200.4 
, 5 5 8  1.0000 106.0 1.218 -3.3 
.673D 1.658 80.0  -613  3 .8  
.763 1.6940 109.L 1 . 1 0 5  - 1  
32.1 . 4 9 i  3.614 18.8 eoo.4 
.see0 1.660 19.1 .e10 3 . e  
.551 1.0170 106.7 1.2CC - 3 . 1  
,743 1.6460 109.7 1.095 . I  















11.8s 8 .24  
. C l l  20 .1  
.165 198.1 
11.95 6.32 
. i r e  168.1 
.36r  304.4 
-11.0 e n . 4  






6 .e  104.50 
1 . 7  




I1  It 
~ 3 6 9  
1 . 5 4 6  
329 
8TOPOVER T I M E  : 60 CAYS 1999 OUTBOUNO SWINGBY M I S S I C ~ N  CURATlClN f 660 C A Y S  
M A R S  ARRIVAL C A T €  = 24SiP)O 
1 APR 1999 .-. -_ - __ - 
LAUNCH SUNGBY SPEED1 R A 1  CECLl I 1 V 1 PSI  1-ECCEN SMA WET1 THE12 PEklH APHEL PSI  2 V 2 I 2 CECLZ RAE S P f E C Z  
8WNGBI ARRIVE OPEEC3 RA3 CECL3 I 3 V 3 PSI  3 ECCEN SMA THE13 THE14 PERIH APHEL P S I  4 V 4 I 4 CECL4 R A 4  )PEE04 
DEPART RETURN SPEEDS RAS CECLS 1 5 V S P S I  5 ECCEN SMA THE15 THETI PERlH APHEL PSI  6 V 6 I 6 OECL6 RA6 3PEEC6 
-- -_ __ PROP- A E R O _ D V L _ ~ V A ~ A ~ _ D V _ O ~ _ E V R _ _ - T ~ P E _  SUN A SUN R-KAPPA - - - A  - E INC RAP CECLP E T A  P E R l C  
. -  MARS ARRIVAL DATE : 2451270 ( 1 APR 1999) --  -_ __ - - - __ 
9- 830  1-1020.0 .240 62.3 2 5 . 2  1.2 .e47 79.4 .344 .759 158.3 462.2 .498 1.020 109.9 1.207 -2.6 -6.9 282.3 
5-1020-0 5-1270 .423 308.7 -9.9 -3.2 1.380 73.8 .454 1.150 54.2 197.2 .6280 1.672 76.7 .609 2.2 1.1 160.8 
5-1330 1-1310 .27S 168.4 11.2 2.2 .I70 115.3 .I34 1.422 234.4 426.9 .EO5 2.0380 108.8 1 . 1 5 1  -.4 21 .7  74.3 
11.48 11.43 5 . 3 1  4.06 7.45 6.12 16.04 2/1/2 116.2 11.2 26.3 ,353 4.399 10.9 206.4 6.S 91-80 
5- 050 1-1025.3 .e90 69.7 24.0 .7 .e42 75.4 .386 .755 153.9 466.4 .463 1.047 112.6 1.205 -2.9 - 6 . 8  286.7 
5-1025.3 5-1270 . 478  311.6 -7.3 -2.7 1.377 70.8 .477 1.136 62.8 197.2 .59SO 1.678 75.5 a601 1 . 5  5 . 3  178.8 
I -1330 5-1510 -275 168.4 11.2 2.2 .770 115.3 .434 1.422 234.4 426.9 .EO5 2.0380 108.8 1 . 1 5 1  -.4 2 t . T  74.3 
5- 860 5-1010.0 .le4 20.7 17.9' 1.8 .e60 95.3 .284 .718 193.7 452.2 .557 .9990 106.0 1.218 -3.2 -10.9 272.1 
1-1010.6 5-1270 -351 305.4 -20.1 - 5 . 1  1.383 78.7 .423 1.170 39.0 197.0 .6750 1.664 78.3 -621 4.4 13.8 186.5 
5-1330 5-1540 -199 186.9 4.0 1.9 .702 108.4 3 9 0  1.246 215.9 438.9 .761 1.7310 109.6 1.110 - . l  22.8 99.9 
16.68 12.31 6.19 4.38 7.77 6.12 16.04 2/1/2 117.4 11.2 22.8 -263 5.066 7.3 210.5 1.2 93.20 
1P.41 8.70 4.46 3.7s 7.15 4.24 15.74 2/1/2 113.3 4.4 33.4 .489 3 .484  22.8 203.0 lS.6 108.80 
5- 070 5-1013.3 .208 21.4 18.3 1.6 
1-1013.3 1-1270 .387 306.0 -16.0 -4.3 
5-1330 5-1550 .181 195.7 .7 1.9 
12.42 8.64 4.81 3.79 - 
5- 810 5-1014.0 .ZO6 22.6 16.5 1.6 
5-1014.0 5-1200 . S I 0  307.8 -18.0 -4 .6  
9-1340 5-1550 .POI 194.2 1.2 2.1 
13.04 0.OI 4.78 3.97 












.E62 98.0 .298 . l e 2  199.9 4S2.6 .549 1.0150 106.8 1.221 -3.5 -11.2 L70.0 -367 
.585 77.3 ,430 1.165 43.3 197.0 -6640 1.666 77.9 . E l 8  3.5 11.1 184.4 .110 
7.19 3.82 11.73 L/t/2 114.3 Z.3 29.5 .445 3.924 16.9 203.2 9.2 105.30 1.3OL 
.eo4 105.9 .384 i.207 eo9.r 442.9 .744 1.6710 110.0 i.009 - . I  Le.% io^.^ .a75 
_- MARS ARRXVAL DATE = 2451POO (11 APR 1999) 
.E60 07.7 .e96 .781 199.1 453.0 .54S 1.0150 106.6 1.LIO -3.5 -11.1 LII.1 -366 
.304 77.8 ,431 1.170 4L.5 199.7 ,6650 1.674 76.5 .EL? 5.9 11.9 165.1 - 1 6 7  
.E99 108.2 .394 1.P24 L14.4 442.5 .74P l.TOS0 110.4 1.104 - . 3  21.4 108.8 .!I84 
7.37 4.29 13.99 +?/(/E 118.3 $2.7 30.5 ,444 3.800 LO.0 LOS.7 42.8 106.30 1.245 
33c 
SlOPOVLR TlYE = 60 D A Y S  1999 OUTBOUNC SWINGBY MISSION CURATION : 7 2 0  CAYS 
MARS ARRIVAL DATE i 2 4 5 1 1 1 0  
P ECC 1998 --_ .. .- 
LAUNCH SUNGBY SPEED1 R A l  OECLl I I - V - 1  PSI I ECCEN S M A  THE11 THE12 PERIH APHEL PSI  2 
SUNGBY ARRIVE SPEEC3 R A 3  OECL3 1 3 V 3 PSI  3 EECEW SMA THE73 'IHET4 FERlH APHEL PSI  4 
DEPART RETURN SPEECS R A S  OECL5 I 5 V 5 PSI 5 ECCEN SMA THE15 THE16 PERIH AFHEL PSI  6 
5- 820 5-1006-2 ~ 1 9 6  4 1 . 5  2 6 . 6  
5-1006.2 5 - 1 1 5 0  .362 299.9 - 5 . 8  - 
5-1210 5 - 1 5 4 0  .177 214.7 - 9 . 3  1 . 3  .611 82.2 ,404 1.191 168.1  
14 .29  8 . 3 7  4 . 6 3  5 . 9 3  9 . 3 1  3 .73  16 .41  21112 32.2 3.8 35.9  .459 3.247 6 . 1  1 9 1 . 9  105 .50  1.031 
5- 8 3 0  5-1002.5 -160  26 .9  2 5 . 1  2 . 4  .a64 88.2 .269 .176 175 .2  4 5 1 . 2  .568 -985 105 .1  1.21s -2.2 -1-8 2 s 9 . 9  ' ,328 
5-1002-5 3 - 1 1 5 0  .328 301.1 - 6 . 8  - 1 . 6  1.408 80.2 .460 1.279 3 1 . 5  149.1 .6910 1.867A 1 1 1 . 3  .648 2.1 - 7 . 4  209 .5  -266 
5-1210 5 - 1 5 5 0  .214 220.4 -11 .4  1 . 6  .604 78 .2  .439 1 . 1 8 5  164 .1  453 .6  .664 1.705 1 1 4 . 3  1.091 1 . 6  26 .4  103.4 ,449 
14 .63  8 . 7 5  4 . 1 7  5.88 9 . 2 6  4 . 5 8  17.37 211/2 3 1 . 1  4 . 6  40 .8  .559 2 .868  1 . 9  190 .4  -1 .4  109.80 1 . 0 4 4  
._ - MARS ARRIVAL DATE = 2451160 (12 CEC 19981 - - - . -. . 
5- 820 5 - 1 0 0 7 . 1  .201 4 3 . 2  2 6 . 6  2.2 .U59 82.7 .301 .771  162.3  4 5 5 . 8  .539 1.003 107.1  1 .212  -1.8 - 5 . 7  2 6 5 . 0  -368  
5-1007.P 5 -1160  .368 298.5 - 6 . 2  -1 .7  1 .397  77 .3  .456 1.227 4 1 . 4  156 .0  .6670 1 787A 107.7  . 6 2 l  1 . 9  - 6 . 2  2 0 6 . 1  -238 
5-1220 5 - 1 5 4 0  .164 214 .7  - 9 . 0  1 . 3  .612 8 4 . 4  .393 1.194 171 .2  446.1  .725 1:663 l l d . 9  1.094 1 . 4  2 7 . 0  9 6 - 1  *393 
1 3 . 3 4  8 . 1 7  4 . 7 0  5.17 8 . 5 6  3 .46  1 6 . 1 2  2/1/2 3 8 . 5  3 . 7  3 3 . 3  .445 3$90 6 . 3  191.8 . 9  104.00 1 .107  
5- 830 5-1003.2 .162 28.4  25.2  2 . 4  ,863 88.0 ,271 .?16 1 7 4 . 5  4 5 1 . 5  .566 .98S 1 5 . 2  1.214 -2.2 -7 .7  2 6 0 . 8  *330 
3-1003.2 5-1160 . 330  299.4 - 7 . 4  -1.8 1.399 19 .1  .447 1 . 2 4 0  3 4 . 0  154.9 -6860 1 . 7 9 %  101.1  -628  2.1 - 8 . 2  208.3 -236  
5-1220 5 - 1 1 5 0  .198 221.5 - 1 1 . 4  1 . 6  .605 80.7 .424 1.181 1 6 6 . 9  452.0 ,680  1 .682  113 .3  1 . 0 9 0  1.5 2 6 . 2  104 .2  - 4 3 1  
1 3 . 5 1  8 . 3 9  4 . 1 8  5 . 1 2  8 . 5 1  4.20 16.95 2/1/2 3 7 . 1  4 . 0  3 8 . 2  . 5 5 2  3.054 8.0 190.0  -.I 108.40 1.133 
- -_ MARS ARRIVAL DATE z 2451170 (22 OEC 1998) -- -- ----- -- -__- - --___ 
5- 820 5-1008.1 ,206  4 4 . 9  26 .5  2 . 2  .e59  82.2 .305 .771 161 .4  456 .4  .535 1.006 101.4  1.212 -1.8 - 5 . 6  266 .2  ~ 3 7 4  
1-1008.1 5-1170 .374 2 9 7 . 1  - 6 . 6  -1.8 1.390 1 6 . 1  ,449 1.199 44 .0  161.4 .6600 1.737A 104.0  -606  1 . 9  - 4 . 1  204.4  -214 
5-1230 5 - 1 5 4 0  .154 214.1 - 8 . 4  1 . 3  .615 8 6 . 6  .383 1 .192  174.5 444 .9  . I 3 5  1.649 1 1 0 . 3  1 .094  1.3 2 6 . 8  9 6 . 7  -382 
12.60  8.02  4 . 7 8  4 . 5 8  1 . 9 1  3.24 15 .88  2/1 /2  4 5 . 5  3 . 1  31.3 .430 3 .102  6 . 6  1 9 2 . t  i . 7  102.10 1 . 1 6 3  
5- 830 1-1003.8 . l e 3  2 9 . 7  2 5 . 4  2.3 . e62  81 .7  .272 , 1 7 5  113.9  451 .9  .564 .986 i O 5 . 3  1.214 - 2 . 2  -7 .7  261 .5  . I 3 2  
5-1003.1) 3 - 1 1 7 0  .332 2 9 8 . 3  - 8 . 0  - 1 . 9  1 .393  79 .3  .437 1.212 35.9  160 .3  .6820 1.742A 104.1 .613  2 .2  - 4 . 6  206 .6  . e l l  
5-1230 5 - 1 5 1 0  .183  2 2 2 . 0  -11.2 1 . 6  ,607 8 3 . 1  . 411  1.176 169.9  4 5 0 . 5  .694 1 .662  112 .4  1 .089  1 . 3  2 6 . 0  1 0 5 . 0  , 4 1 1  
12.59  8 .07  4.20  4 .52  7.91  3 . 8 7  16 .60  2/1/2 4 3 . 6  3 . 5  36 .4  ,545 3.204 8.3 190.0  . 6  101 .50  2.201 
- - - MARS ARRIVAL DATE = 2451180 I 1 JAN 19991 ___ 
5- 820 5-1009.2  .213  4 6 . 8  26 .4  2.1  .a58 8 1 . 6  .311 .770 160.4  451 .2  .530 1 . 0 0 9  107.8  1.212 -1.8 - 5 . 8  267.6  2 - 0 1  
5-1009.2 5-1180 .381 297.5 - 6 . 9  - 1 . 9  1.385 76.2  .445 1.178 4 6 . 4  166.4 .6540 1.702A 100.4  .594 1 . 9  - 3 . 0  201.6  .195 
5-1240 5 - 1 5 4 0  .145 212 .7  - 7 . 5  1 . 3  .618 8 8 . 8  .376 1.191 i 7 7 . 9  443 .9  .744 1 . 6 3 9  109 .8  1 . 0 9 3  1.2 2 6 . 6  9 7 . 3  ,373  
12.08 7.93  4 . 8 8  4 . 1 4  7 .54  3 .05  15 .68  2/1/2 53 .1  3 . 8  2 9 . 7  .414 3 .696  6 . 9  192 .8  2 . 5  101.60 1 . i 9 9  
5- 830 5-1004.3 .184 3 1 . 0  2 5 . 5  2.3 . e62  8 1 . 5  .274 .774 173.4 452 .2  .562 ,986 105 .4  1 .214  - 2 . 2  - 7 . 8  2 6 2 . 3  ,334 
5-1240 5 - 1 5 5 0  , 1 7 0  221.8 - 1 0 . 7  1 . 5  .609 8 5 . 5  .399 1 .176  1 7 3 . 1  4 4 9 . 2  .706 1 .646  1 1 1 . 1  1 .089  1 . 2  2 5 . 7  105 .8  - 4 0 2  
11 .87  7 .80  4 . 2 1  1 . 0 7  7 .47  3 .59  16 .30  2/1/2 50 .8  3.2 3 5 . 1  .538 3.320 8 . 8  190.2  1.8 106.80  1.248 
5-1004.3 s-1180 .334 297.7  -8.1 -2.1 1 . 3 8 8  19 .0  A 3 1  1.193 3 7 . 3  165 .1  .6790 i.707~ 1 0 0 . ~  . e o 3  2.3 -2.8 2 0 4 . 3  .192  
__. . __ -_ MARS ARRIVAL DATE = 2451190 (11 JAN 1999) ~- __. .__ 
5- 620 S-1010.8 .222  4 9 . 1  2 6 . 3  2 . 0  .E56 80.8  .319 .768 159 .2  4 5 8 . 2  .523 1.013 108.3  1.211 - 1 . 9  - 5 . 8  2 6 9 . 3  ,391  
5-1010.6 5-1190 .391 297 .1  - 1 . 1  -2.1 1.382 7 5 . 5  .444 1 .163  4 8 . 8  111.0 ,6470 1.679A 9 1 . 0  .586 1 . 9  - 1 . 1  198.1 -182 
5-1250 5 - 1 5 4 0  ,138 210.5 - 6 . 3  1 .3  .622 9 0 . 9  .370 1.191 181 .6  4 4 3 . 0  . 7 5 0  1.5310 109.3  1 .093  1.1 2 6 . 4  9 7 . 1  .365 
11 .77  1 . 9 3  5 . 0 2  3 , 8 4  7 .24  2 . 9 2  1 5 . 5 2  21112 6 1 . 4  3.8 2 8 . 3  .393  4 . 0 9 4  1.2 1 9 3 . 9  3 . 1  100.40 1.218 
5- 820  5-1026.3 .397  6 7 . 1  2 3 . 1  .I .e45 6 7 . 7  .469 , 757  1 4 8 . 4  472 .1  .402 1.112 111.9  1 .206  -2 .8  - S . 2  281 .3  ,581 
9-1026.1 5-1190 . 5 8 5  304.5 - 3 . 1  -1.8 1.365 6 5 . 2  .522 1.096 7 8 . 3  175 .2  ,5240 1.669A 9 5 . 2  .540 1 . 0  .1 186.4 e212 
5-1250 5-1540 ,138 210 .5  - 6 . 3  1 . 3  .622 9 0 . 9  .370 1.191 181.6  4 4 3 . 0  . 750  1,6310 1 0 9 . 3  1 . 0 9 3  1.1 26.4  97 .7  ,365 
1 5 . 8 5  11.29 8 . 3 1  4 . S 8  7.95 2 . 9 2  1 5 . 5 2  2/1/2 72.5 3 . 8  I7.1 .116 6 . 7 1 2  6 . 6  2 0 5 . 5  - 4 . 8  86.8L 1 .005  
5- 830 5-1004.9 .165 32.4 2 5 . 6  2.3 .E61 8 7 . 3  . 2 7 5  ,774 172.8 452.S .561 ,981  105 .6  1.213 - 2 . 2  - 7 . 8  263 .1  ,337  
5-1004.9 5-1190 . 3 3 7  297.5 - 9 . 4  -2.3 1 .385  78.8 ,426 1.180 3 8 . 5  169.7 ,6110 1.683A 9 7 . 5  ,596  2 . 4  - . 7  201.8 .177 
5-1210 5 - 1 5 5 0  .159 220.8 -10 .0  1 . 5  ,613  87.8 .390 1.114 176 .5  448.1 . 717  1.632 1 1 1 . 0  1.088 1 . 1  2 5 . S  106.2  e390 
1 1 . 3 2  7.58 4 . 2 3  3.74 7 . 1 3  3 . 3 5  18 .06  2 /1 /2  5 8 . 5  2 . 8  34 .1  . 5 3 1  3.412 9 . 4  190 .7  3 . 1  106.30 1.280 
- ~ ~ -  - __ MARS ARRIVAL DATE = 2451200 I21 JAN 19991 - 
5- 820 5-1012.6 .236  5 2 . 2  2 6 . 0  1 . 9  , 8 5 5  7 9 . 6  .331 .761 1 5 7 . 4  459 .6  .513 1.021 109.1 1.210 - 2 . 0  - 5 . 5  271.8 -407  
1-1012.8 5-1200 .407 298.5 - 7 . 1  -2.2 1.379 14 .6  .446 1 . 1 5 1  52 .0  175.4 -6370 1.664A 9 3 . 1  ,580 1 . 9  .8 193.9  -174 
5-1260 5 - 1 5 4 0  .134 207.5  - 4 . 8  1 . 4  .628 93 .1  ,365 1.191 185.4 442 .2  ,756  1,6260 109.0  1 . 0 9 3  1.0 26.1  9 8 . 1  e359 
11 .14  8.01 S . 2 4  3 . 6 6  7 . 0 6  2 . 8 3  1 5 . 4 0  2/112 70 .4  3.8 2 6 . 6  .364 4 .341  1 . 4  195.5 3 . 5  98.90  1.215 
5- 820 5-1024.1 . 3 6 l  65 .5  2 3 . 7  .9 .a46 10.3 .438 . 7 5 8  1 4 9 . 3  410 .0  .426 1.091 115.8 1.207 - 2 . 6  - 5 . 2  2 8 5 . 1  , 5 4 4  
5 -1024 .1  S-1200 .544 303 .7  - 4 . 3  - 1 . 9  1.368 6 1 . 2  .SO2 1 . 1 0 5  7 3 . 1  177 .9  . 5 5 0 0  1.661A 9 2 . 1  .549 1 . 2  1 . 1  185.5 .197  
5-1260 5 - 1 5 4 0  .134 201 .5  - 4 . 8  1 . 4  .628 9 3 . 1  .365 1.191 165 .4  4 4 2 . 2  .156 1 .6260 1 0 9 . 0  1 .093  1 .0  2 6 . 1  9 8 . 1  .359  
14.63 1 0 . 4 3  7 .59  4 .20  7 .60  2 . 8 3  15.40 2/1/2 78.2 3.8 $ 8 . 6  .e03 6 . 1 8 1  5 . 5  204.2 - 2 . 7  89.OL 1 . 0 5 4  
5- 830  5-1001.8 .161 3 4 . 0  2 5 . 8  2 . 2  .e60  81 .0  ,278 .773 112.0 452.9  . 5 5 8  .987 1 0 5 . 7  1 . 2 1 3  - 2 . 2  - 7 . 6  264 .0  .339  
5-1005.6 5-1200 .339 297 .7  -10 .2  - 2 . 5  1 . 3 8 3 '  78.5 .424 1 . 1 7 1  39.4 173.9 .6750 1.6661 9 4 . 4  .593  2 . 5  1 . 5  198.5 .167  
5-1260 1-1510 . i l l  218 .9  - 9 . 0  1 . 5  .618 90 .1  ,382 1.174 180.1 441.1  ,725 1.6220 110.5 1.088 1 . 0  2 5 . 2  106.7  .381 
1 0 . 9 3  7.42 4 . 2 s  3 . 5 1  6 .91  3 . 1 7  15.86  2/1/2 66.5  2 . 6  33 .4  .522 3 .483  10 .3  191.5 4 . 5  105.90 1 . 2 9 8  
MARS ARRIVAL DATE = 24512?0 ( 3 1  JAN 19991 -- . ._ _ _  __ - - - - _ -  __ 
5- 8 3 0  9-1008.5 .170  3 5 . 8  2 5 . 9  2 . 2  .a59 86 .8  .e80 . 7 l Z  171 .2  453 .4  -556  ,988 105 .9  1 .213  -E.L - 7 . 5  265.0  , 3 4 3  
9 -1008 .9  5 - 1 2 1 0  .343 298.1 -10 .9  - 2 . 8  1.381 78.3 ,422 1.164 4 0 . 3  171.9 ,6730 1.656A 9 1 . 6  ,591 2.6 3 . 7  195 .3  - 3 6 0  
5-1210 5 - 1 5 5 0  - 1 4 4  2 1 6 . 3  - 1 . 7  1 . 5  .623  92 .3  .376 1 . 1 1 3  183.9 446.3 . 132  1 . 6 l S C  110.1 1.088 . d  24*8 107.1 . sr4  
1 0 . 1 0  7.32 4 .28  3.37 6 .78  3 . 0 4  1 5 . 7 0  21112 74.7 2.4 3 2 . 8  . 512  3 . 5 3 8  1 1 . 4  192.5 6 . 0  105.60 1.299 
- M A R S  ARRIVAL CATE = 2451220 I10  FEB 19991 -- -.. . -  - 
5- 830  5-1007.4 -173 38.0 2 6 . 0  2 . 1  . 858  8 6 . 2  .283 . 7 l i  170.2 454.0  , 5 5 3  .989 106 .1  1.212 - 2 . 2  - 7 . 5  266 .3  a 3 4 1  
5-1007.4 5-1220 . 3 4 1  298.9  - 1 1 . 1  - 3 . 0  1.380 18 .1  .422 1.161 41 .1  181.6 .6700 1.651 8 8 . 9  .592 2.1 5 .8  1 9 2 . e  * 
5-128o 5 - 1 5 5 0  - 1 4 1  212.9 - 6 . 2  1.8 .E30 9 4 . 6  .312 1.175 161.8  445 .5  ,738 1.6120 109.8  1.088 - 7  2 4 . 5  107.5 e368 0 
10.61 7.29 4 . 3 2  3.31 6 . 7 2  2 .97  15 .59  21112 82.8 2.2 32.4 -499  3 . 5 8 5  1 2 . 5  193 .8  7 . 5  105 .30  1.291 
MARS ARRIVAL DATE I 2451230 I20 FEB 19991 -- - --- . - 
5- 830  5-1008.8 - 1 7 1  40.7 2 6 . 1  2.0 .e51 8 5 . 6  .287 ,770 1 6 9 . 0  454 .1  .5*9 .991 106 .3  1.211 -2.2 - 7 . 4  261 .8  -352 
5-1008.6 5-1230 e352 299.9 - 1 2 . 3  - 3 . 2  1.380 77.8  .424 1.159 42.0  185.0  .668C 1 .649  8 6 . 3  .594 2.8 1 . 5  189.3  - 1 5 8  
)-I290 9 - 1 5 5 0  .141 209.1 - 4 . 5  1 . 6  .638 9 6 . 8  .370 1.177 191.9  444.9 . 7 4 1  1.6120 109.6  1 .089  .6 2 4 . 1  107.8 -365 
10 .67  7.35 4 . 3 1  3.32 6 . 7 3  2 . 9 7  1 5 . 5 3  2/1/2 9 0 . 5  2.1 32.0 .464 3.630 1 3 . 6  195.4 8.8 104.90  1 - 2 7 4  
MARS ARRIVAL DATE f 2451240 I 2 MAR 1999) - - - ---I___--.. 
5- 030 5-1010.1 .182 43 .8  2 6 . 2  1 . 9  .e56 85 .0  .293 .168 167 .6  455 .6  .S43 .993  106 .7  1.211 -2 .5  - 7 . 3  2 8 9 . 7  .359  
5-1010.1 1-1240 .359 301.3 -12 .8  - 3 . 4  1.380 71.5 .426 1 . 1 5 8  4 3 . 2  188 .3  .665D 1.651 8 3 . 9  .598 2 . 9  8 . 7  186 .9  a161 
5-1300 5 - 1 5 5 0  . 1 4 5  201.1  - 2 . 8  1 . 6  ,647 99 .1  .370 1.181 1 9 6 . 2  4 4 4 . 3  .744 1.6180 109.5  1 .090  e 4  23.8 108.0 *364 
10 .89  7.50 4 . 4 4  3 .39  6 . 8 0  3.05 15.50 2 /1 /2  97.6 2 . 0  3 1 . 5  .465 3 .685  1 4 . 1  1 9 7 . 2  10.0 104.40 1 . 2 5 0  
- MARS ARRIVAL DATE 2451250 I12 MAR 1999) ------- - __- 
s- 830 5- iOt2 .0  ,190 47 .8  2 6 . 2  1.8 ,854 84.0  ,301 .766 165 .7  456 .8  ,536 .997 107 .2  1.210 -2.3 - 7 . 2  272.2  -389 
5-1012.0 5-1250 .369 302.9 - 1 2 . 9  -3 .5  1.380 76.9  .430 1.157 44 .8  191.4 .66OD 1.655 8 1 . 6  ,603  L.9 9 . 3  184.8 ~ 1 6 7  
5-1310 1 -1550  .153  201.3 - 1 . 3  1 . 1  .658 101.3 ,372 1.187 200.6 443.8 .745 1.6280 109.6  1 .092  .3 2 3 . 2  1 0 8 . 3  - 3 8 5  
i i . 2 9  7.17 4 .56  3.52 8.92 3.21  1 3 . 1 3  e m 2  104.2 2.0 30.8 .a41 3 . 7 n  $5.0 199.4  10.8 sos.50 1 . ~ 2 1  
MARS ARRIVAL DATE : 24S1260 ( 2 2  MAR 19991 
MAR8 ARRIVAL DATE I L411270 ( 1 APR 1999) 
5- 830 9-1020.0 .240 6 2 . 3  L 5 . 2  1.2 .P4? 79.4 .344 ,759  158.3 482.2  .498 1.020 109.9  L e 0 1  - 2 . 6  - 6 . 9  212.3 e425 
SLIOLO*O 9-1870 -425 308.1 -9.9 -3.2 1.380 13.8  ,454 1.150 54.2 1 9 T . L  .OPED 1.672 78.7 .809 L.L 1 .1  180-1) *I91 
13.19  9 .14  5.31 4 . 0 6  7.41 3.8Z 1 5 . 7 5  L/1/2 118.t L.3  2 6 . 3  .333 4.399 10.9 L06.4 6 . 5  OI.80 1.135 
s-isao s-1950 .mi  195.1 . I  1.0 .604 105.9 .a04 i.eo7 eoo.7 142.9 .144 i.601io ii0.0 1 . 0 ~ 9  - . I  te.1 10e.e . a 7 5  
331 
STOPOVLR 71WE 2 60  CAYS 
LAUNCH $UNGBY--SPEEDl R A l  DECL1 
SUNGBI ARRIVE SPEED3 R A 3  DECL3 
OEPART RETURN SPEEDS R A S  DECLS 
PROP AFRC) O V L  
14 .39  10.02 6.10 
1 1  
1 3  
I S  
O V A  
.7  
- 2 . 1  
1 .9 
4 . 5 8  
_.. - 
v 1  
v 3  
V I  
EVA 
.E42 
1 .377  
.a04 
1 .17  
__ 



































MARS Hl SION ARRIVAL DURATION D A W  E 3 )LO P I I I P ~ D  DAYS 
1 APR 1999 
APHEL' PSI I - V  2 - 1  t DECLL RAL SPEED) 
APHEL PSI  4 V 4 I 4 DECL4 R A 4  Sf'EEDI 
APHEL PSI  6 V 6 I 6 DECL6 R A 6  8 P E E D I  
1.047 ii0.6 1.005 -2.0 -0.0 L I O . ~  .a18 
.cas 5.061 7 . 8  e1o.s 1.r w.rD 1.001 
1.616 75.5 .$Dl 1.) 5 . 3  1 7 b . 6  mF.03 
1.6710 110.0 1.099 s.1 LI.3 106.0 * S I 9  
332 
